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A B S T R ACT 

This study aims at improving reading comprehension in three 

Algerian middle schools. The investigation begins with an analysis of 

the problems of falling standards in the Algerian educational system. 

the conclusion gathered from this analysis was that the problem is best 

tackled by helping to update and improve the teaching methods so that 

direct attempt can be made in the classroom to show pupils how to 

comprehend. This decision is partly justified on the basis of the needs 

observed in the country and partly by the researcher's own interest. 

A programme is developed which incorporates current theories and 

findings in the field. It is adapted to the particular local conditions 

by recourse to the concept of 'cogni ti ve apprenticeship'. This 

conception of the learning/teaching experience fits the traditional 

Algerian approach to education and provides a mental model for the 

implementation of the programme. The programme is entitled 

"Multifaceted Method of Teaching Comprehension (MFM)". 

The research then evaluates the outcome of this intervention 

programme when compared to current teaching methods (Traditional 

Methods; TM) as a control. A group of 123 pupils in three different 

schools are taught by the MFM and a control group of 120 pupils from the 

same schools are taught by the TM. 

The quantitative statistical results show that MFM significantly 

improves pupils' comprehension over and above that of the pupils under 

the TM on all aspects of comprehension and summary writing. the 

qualitative data also show the usefulness of the MFM and support the 
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quantitative statistical data. Schools I age and sex are analysed as 

independent factors. The results show that schools and age admit of 

variations and differences whereas the sex factor does not show any 

significant effect. 

The results are discussed in terms of the model and the theoretical 

positions in the field. It shows that the model works and is in 

accordance with available evidence. Educational implications of the 

research are discussed in terms of Algerian educational needs. 
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CHAPTER 1 

BACKGROUND TO THE STUDY 

1.1 Introduction 

Any developing nation aims at providing education that would 

lead it to prosperity. In that sense, education is seen as a 

vehicle for economic, moral, and social mobility and success. It 

is not surprising then that all educational systems develop and 

change in line with changes in the aims and goals of the society. 

(Kouloughli, 1985). 

The current Algerian educational system is no exception. It 

inheri ted, at independence, a whole structure of education with 

defined goals and aims which served the objectives of the past 

colonial powers (Bendahmane, 1981). The question had to be asked: 

to what extent these objectives reflect the needs, hopes and 

aspiration of the new Algerian nation? It would seem that these 

objectives have become somewhat anachronistic with these new 

aspirations 

It is easy then to understand the will and zeal of the 

Algerian leadership, since independence, to change the educational 

system in a way that would be more in keeping with the nation's 

present and future needs. Nany attempts have been made in this 

respect. The Algerian official documents (the official journal of 

the Algerian Government, 1976; National Charter, 1963, 1976 ) 

reveal over four such attempts within the time span of twenty 

years. One of the concerns in this study is to see the extent to 

which these aspirations have been fulfilled in practice. This is 

done with a hope to redress the situation where there is failure. 
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The philosophy of the Algerian educational system is discussed, 

some problems are identified and the focus of the study is defined 

on the basis of a possible way of tackling the problem. 

1.2 The Philosophical view of the Algerian Educational System 

The Algerian Charter (1963,1976) stresses that Algeria is 

an Arabo-Muslim socialist nation. This was the driving motive 

which, serving as an ideal, sparked off the revolution of 1954. In 

trying to achieve the dual objectives of religion (Le. a 1\1uslim 

nation related to the Arab and Muslim worlds) and of politics (i.e. 

a socialist economic orientation), the Algerian leadership placed 

particular emphasis on education as the means towards achieving 

this goal. 

This philosophy is presented in the Charter and can be 

summarised as follows: 

The Algerian school should educate the Algerian individual to 

be Algerian, 1\1uslim and economically socialist as well as to be 

open to the world. This meant the build-up of the structures of 

religiously inspired society based on traditional norms but which 

is modern in its outlook and orientation. Thus, the major goals of 

the educational system were stated as follows: 

1. Arabisation: the language of instruction should be the 

Arabic language; 

2. Democratisation: every Algerian should have access 

to all levels of education (whether compulsory or not); 

3. Algerianisation of Personnel: All staff in education should be 

Algerian so that the social and cultural side may not be 

imbalanced. 
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1.3 Changes in the Algerian Educational System: 

Since 1962, the schools had been assigned the task of realising 

these national objectives. The changes introduced from the outset were 

geared towards adapting the new educational system to the set 

objectives. However, in order to prevent utter chaos, changes from the 

inherited colonial system had to be gradual enough to preserve the 

essence of the system and maintain its organisational structure. This 

was also true for the grading of teachers according to professional 

status and for general conditions of schools (Bendahmane, 1981). 

Thus, the early changes tended to be superficial and not to achieve 

much of the goals aimed at. However, the pace of change itself 

accelerated and later (1972 & 1976) more serious attempts to modify the 

system were tried. One such attempt was the introduction of the 

fundamental school (L'ecole fondamentale). This system was specifically 

aimed at -realising the goals set out in the Algerian Charter. It came 

into effect initially in 1976 as a pilot scheme and is now almost fully 

operational. 

The fundamental school sets out to realise the following three 

objectives: 

1. Democratisation: the school is open to all children of school 

age (6-15 years) and each child has the right to education; 

2. ~~!£!~~!!£~:the school should provide a unified schooling 

system using the national language (Arabic) as the medium of 

instruction. 

3. Modernisation: By using a polytechnic approach, the school 

ensures a scientific and technical emphasis in instruction. 

This school should offer each child the possibility to continue his 
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or her education to as advanced a level as he or she is able to. It 

also should prepnre him/her to be incorpornted i.llto Lhe pr'ofe[J[J1.onnl 

and employment worlds. This is what is meant by unification and 

differentiating it from the old system where there were two kinds of 

schooling. The general was theoretically and academically orientated. 

The technical was vocationally orientated to prepare students for 

professional, generally manual, employment. 

According to the goals assigned for education, the school has 

become the place where the person is forged according to the traditional 

norms as well as the goal of realising progress and new norms which 

permit a continuous adaptation to the evolution and progress of sciences 

and technologies. To achieve practical results, these global and 

schematic objectives have become more precisely defined. In turn, the 

different levels of schooling came to be defined in terms of the 

schematic objectives. From these objectives, the functions of each 

level of schooling was determined. 

1.4 The Consequences of Change: 

A system that has been changing so rapidly is definitely set to 

face many problems. The Algerian system is no exception. The problems 

have been numerous and multifaceted. The problmes are of three types. 

First, the political and philosophical; then the economic or financial; 

next there are problems of professional quality control. They can be 

summarised as follows: 

1.4.1. The changing political and philosophical ideals are bound to 

influence aspects of the educational system, since the objectives of 

education are an embodiment of a nation's concept of man. There are, in 

Algeria, three ideological tendencies contending for hegemony, namely, 
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the secular (socialist), the fundamentalists (Islamic advocates) and the 

moderates (seeking a compromise between secular principles and 

religious ideals (Abbassi, 1978)). These conflicting tendencies add to 

the complexity of the stakes behind the decision making in Algerian 

poli tics. 

1.4.2 The other problem is the cost of providing for the realisation of 

these ojectives in terms of buildings, furniture and all related 

infra-structure. This already appears in overcrowdedness of the 

classes. 

1.4.3 The problems of professional quality control are themselves many 

faceted. On top of the list comes teacher training and qualification. 

School materials are another problem, especially their appropriateness 

and relevance to the goals as set. Most important of all is the quality 

and the standard of education. 

1.4.4 Falling Standards in Schools: Of central interest to the research 

is the problem of falling standards. Many causes have been attributed 

to it. Very little objective scientific investigations have been 

devoted to it. 

The hypothesised causes of the fall in standards are numerous. 

Amongst these, teachers' qualifications are considred as the biggest and 

the most serious (Abbad, 1983; Bouzida, 1976; Haddab, 1979). It should 

be remembered that a large percentage (70%) of teachers joined the 

profession when the entry requirement was not strict (a primary 

education level). It is believed that standards are falling because 

such teachers have a low level of training and qualification. This is 

seen in the numbers of "instructeurs" in the profession (Hln2-19RO). 

These were people with the minimum of academic qualifications (primary) 

who were recruited to meet the urgent need to expand education. Some 
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claim that a high proportion of teachers dropped out of the schooling 

system having failed to obtain the higher levels of education and being 

unable to find employment elsewhere. The low level of salary attracted 

only these candidates. Although the proportion of such teachers tended 

to be restricted because of the improvements which were introduced into 

the teacher training system as well as the material inducements which 

were implemented (Government official publication, 1976), the problem 

still obtains (Abbad, 1983) 

In view of their being the responsibility of the National Institute 

of Education, the methods used are unified allover the country. The 

lessons are typified. The teachers have the programmes planned and the 

teaching guides in the actual class are defined. The emphasis seems to 

be on surface learning. The stress is on what the child has learned 

rather than how he does it. Many feel (eg Bendania, 1982, Foudil, 

1972) that this is a factor that has always been omitted in the research 

in the Algerian educational system todate. There has always been an 

emphasis on the external factors which cause standards to fall. The 

concern is more on the quantity than the quality of experience. Factors 

frequently cited are, teachers' qualifications, i.e. years of training, 

illi teracy of parents, socio-economic factors and so on. (eg Bekri, 

1981, Foudil, 1972). It seems that to one's best knowledge, there is 

not a single study that deals directly with the problem of standards 

from the point of view of quality of training given to teachers. 

If one wants to improve these standards one has to focus on 

comprehension and a deeper level of learning both in the training of 

teachers and in the learning of the pupils themselves. Research (see 

Review by Doyle, 1983) has shown that it is more appropriate to focus on 
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comprehension than on routine retention. A well understood piece of 

information will surely be better retained for a longer time and maybe 

used independently in other contexts (Paris, 1973, 1975; Brown et aI, 

1984, Entwistle et aI, 1979,a). The argument that might be put forward 

for focussing on comprehension, to improve standards, is that retention 

or memory is based on surface information, while comprehension goes 

beyond that to the conceptual level of that information (Doyle, 1983). 

Also taken in its deeper level, comprehension would call for better 

strategies for processing information (Brown, 1975, Craik, 1977a). 

It is apparent from the observation and interviews (see following 

chapters) that many teachers have been trained to rely on delivering 

inforamtion in a standardised way, lacking variation and with little 

inducement for pupil participation. They rely heavily on asking 

children, if ever, about what they may remember or know about the topic 

they happen to be studying. No attempt is made to focus on the pupil 

strategies of approaches to the learning task. 

Examinations taken by the children appear to assess learning at a 

superficial level. If a pupil's performance shows that s/he has 

learned by heart without necessarily having a real understanding of what 

s/he memorised, s/he can pass with a distinction. 

Another suggested indicator of fall in standards is the quality of 

school leavers' performance. The employers complain that schools are 

inadequate and are not fulfilling their tasks (Lacheraf, 1977). These 

criticisms are frequently made, but there is a shortage of serious 

studies undertaking, to verify or investigate the causes. 

: Such evidence as exists supports the fact the standards are indeed 

falling. Educationalists like Bekri (1981) show that the rates of 

failure and drop out O-Jastage) are rising significantly (Abassi, 1978, 
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Abtad, 1983). 

Nevertheless, these studies remain at the survey level identifying 

trends and providing counts of instances without givin~ any clues 

concerning the reasons for the falling standards. Of all these 

suggested reasons, it is safe to conjecture that they each play some 

part in the problem. 

future research. 

Their relative merits need to be determined by 

This research accepts the difficulty of investigating all these 

likely factors in one study and has focussed on the fundamental issue of 

how pupils are taught to learn. 



CHAPTER 2 

RECENT ADVANCES IN THE CONCEPTION OF ACADEMIC WORK 

2.1 Introduction 

16 

Traditional research (Anderson et aI, 1969; Rosenshine, 1971) tends 

to focus on characteristics of teachers or instructional programmes 

constituting the classroom reality. It is true that these factors 

represent part of the classroom reality but there is more to it than 

that. These studies are based on the realisation that pupils are 

recipients. Once it is understood that the learner plays the major role 

in classroom reality, the situation changes. For this reason, the focus 

has recently turned to pupils and what they do in classrooms, such as 

cognitive operations involved in school learning (Anderson et al., 

1977a; Doyle, 1977; Weinstein, 1982). Two main areas of research 

interest have been directed towards knowledge about academic work and 

how it operates in the classroom, namely, the nature of academic tasks 

and how they are viewed, how these operate in real classroom situation 

and how this situation bears on them. 

2.2 Nature of Academic tasks: 

The interest in learning tasks as they occur in the classroom 

represents a new research focus. The underlying rationale for this 

focus is the professionals' conviction that the type of learning taking 

place in classrooms is largely determined by the actual task the teacher 

sets, the way the pupil perceives the task, the social constraints on 

the curriculum and the quality of the pupil-teacher and pupil-pupil 

interactions. A leading exponent of this approach is Walter Doyle 

(Doyle 1979, 1980). 

The usual approach to the curriculum is to treat it as divisible 
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into traditional subject disciplines. Within each subject discipline, 

pupils are exposed to tasks set by teachers. The criteria on which such 

tasks are constructed seem to vary from teacher to teacher and 

discipline to discipline. There are, however, some recognisable trends 

in determining what constitutes a classroom task. Some subj ects have 

so-called basic skills associated with them. Examples of these are 

spelling and reading in the study of language and adding and multiplying 

in the study of maths. These basic skills are so called because of the 

implied principle that they form the foundation on which more complex 

and advanced performance is built. There is also the unexamined 

assumption that each basic skill contains a major cognitive process. 

More attention is paid to the former assumption than the latter. The 

emphasis on basic skills as foundations for complex performance is 

apparent in the way time is allocated in teaching at any stage of 

learning (Borg, 1980, Rosenshine, 1980: descriptions of teacher 

evaluation study). It was reported that approximately 55% of the day is 

spent in language and maths in the second and fifth grade classes. This 

emphasis shifts as the pupil progresses through the grades from 

concentration on basic skills to a more focussed attack on content 

knowledge and method of inquiries. 

However, the second underlining principle for subdividing a school 

discipline, i.e. that each subdivision is associated with a cogni ti ve 

process, has received scant attention in the literature and this, 

notwithstanding Gagne's attempts since the early seventies (Gagne, 1976; 

1977) The fact is that teachers assign tasks within a subject with 

little sense of the inherent demands of that task. What the more recent 

investigations seem to suggest is that there is a need for a new view of 
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the curriculum as a collection of academic tasks each associated with 

some cognitive psychological criterion reference. 

According to Doyle (1979, 1980), the term "task" focusses 

attention on three aspects of the pupils' work; namely, a) the products 

pupils are required to produce such as an essay or answer to a set of 

questions i.e. the end result of the pupils' endeavour; b) the 

operations that are to be used to generate the product such as 

me morising, class i fying and analysing, and c) the given resources 

available to the pupils while he is generating the product. An example 

of this is a model of the finished essay as supplied by the teachers. 

From the pupils' point of view academic tasks are defined by the answers 

they are required to produce and by the root available to them to 

produce these answers. Classroom communication, like all other 

communication, is determined by the perception of the recipient. What a 

learner does to a poem is determined by his/her understanding of the 

word 'learn' in the directive 'learn this poem'. For this reason, 

serious attention has been given to classifying the cognitive operations 

involved in accomplishing academic tasks. (Greeno, 1976; J'vIerill & 

Boutwell, 1973). The more or less agreed categorisation proposed by 

Doyle (1983) will be adopted here. 

1. A memory task is one in which a pupil is required to recognise or 

recall information previously encountered. This is more akin to the 

term memorisation than the more general term of memory. By this it is 

meant that there is an emphasis on perfect reproduction. Such tasks are 

commonly seen in spelling lists, lines of poems and formulae. 

2. An interesting point appears at this juncture: This concerns the 

latent assumptions which lead to confusions in the classroom. Where one 

teacher presents a poem or a formula as a memory task, another may well 
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present it as a comprehension or understanding task in which the pupils 

are expected to recognise or produce paraphrased versions of the same 

information or to apply procedures to new problems or in a third case to 

draw inferences from given information. 

3) Both these cognitive demands are distinguishable from what is known 

as procedural or routine tasks for which the requirement is to apply a 

standardised predictable formula or algorithm to generate answers. As 

for the other two categories, the pupil may be simply asked to learn 

the task. The focus is then on the pupil to identify the appropriate 

category to which the task belongs and to then apply the cognitive 

operations appropriate to that category. It is not acceptable for a 

pupil simply to memorise a formula when comprehension is being asked 

for, nor is it in some cases apropriate for a pupil to understand a 

poem when the teacher desires memorisation of it. 

4) Opinion tasks make the last category identified by Doyle in such 

tasks pupils are expected to offer a preference for something. The 

example given is "select a favourite short story". This is a 

particularly interesting category of tasks because it introduces a 

demand for the learner's initiative and deserves to be more fully 

treated than is apparent in the literature to date. It should not be 

simply confined to an expression of preference but should encompass 

judgments which the learner is required to make on the basis of 

insufficient or incomplete data. Under this heading would be put 

estimates and subjective evaluations. It is unfortunate that sufficient 

work has not been done in this field. However, it may well be the case 

that a failure to employ this category of task may lead to a failure on 

the part of the pupils to exercise their own initiatives always 
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accomplishing tasks with a view to meeting the external criteria set by 

the teacher. It is reasonable to suggest that the task of setting an 

internally constructed criterion for a learning product is a vital part 

of classroom practice. 

From this analysis a number of practical issues arise. Firstly, 

faced with the lack of precision in words like "learning" and 

"understanding", teachers are required to ensure that their pupils are 

given enough information to recognise the intended category of the task. 

It is not sufficient, therefore, for unverified assumptions to be made 

in communicating academic tasks to pupils. Secondly, it is 

suggested that each category is characterised by its appropriate mental 

operation. Pupils should, therefore, be appraised of the required 

mental operations and trained in the efficient ways of executing them. 

Procedures for example, for the proper completion of a comprehension 

task may well be the opposite of those required for an opinion task. 

Opinion tasks, however, cannot be simply random statements of learners 

since they require training in the acquisition of reasoned decision­

making skills. Thirdly, it should be recognised that the philosophy and 

cultural tradition operating in the classroom have a strong bearing on 

the case with which these categories are accomplished by the learner. 

In some cultural milieu, opinion tasks are contrary to the expected role 

of the learner. This is much more apparent in the developing countries 

than the western ones. If the development of the ability to accomplish 

opinion tasks is important for the development of the learner, it is not 

difficult to see how certain traditions can militate against efficient 

learning. Lastly, from this analysis, the complexi ty of learning 

becomes both more manageable and more challenging. It becomes more 

manageable to the extent that it offers a model for breaking down the 
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more complex classroom tasks into recognisable categories. Since it is 

not unusual to find a classroom task which involves two or more of the 

basic categories, it will be more challenging if the benefits of this 

analysis are practically applied to the classroom in that it will 

highlight the possibilities of higher cognitive achievement. 

Based on the work of Doyle (1983) and similar studies, examination 

will be conducted to determine how academic tasks are influenced by the 

particular atmosphere in the classroom and to analyse the practice in 

the secondary schools of Algeria. 

2.3 Academic work and the classroom context 

Academic work has been looked at out of the classroom reality. Yet, 

academic tasks take place in a classroom. The classroom represents a 

group or a team cooperating to carry out academic tasks. The first 

thing that evolves from this is classroom management. Doyle (1979) has 

argued that the immediate task of teaching in classrooms is that of 

gaining and maintaining the cooperation of pupils in activities that 

fill the available time, not forgetting that pupils form a social group. 

These factors have a bearing upon the tasks that go on in the classroom. 

The implications of the classroom context is that academic work is 

transformed fundamentally when it is placed in the more complex social 

structure of the classroom. Firstly, the teacher has to organise the 

pupils into work-units which should ideally increase their chances of 

learning. Failure to acknowledge this could lead to a lack of efficient 

or effective learning. 

In addition to the sheer size and mix of the work units of the 

classroom, attention must be paid to the information processing task of 

the learning groups. Groups must be formed to capitalise on the nature 
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of information processing mechanism, as Doyle (1983) would maintain, if a 

presentation of a procedure in the class draws attention to 

understanding as a cognitive process. Little or no benefit can be 

derived by setting assignment asking for the solution of computational 

problems. 

Secondly, accountability plays a central role in classroom 

interaction. In other words, accountability serves as the driving force 

behind the system. Pupils are known to be sensitive to cues of 

accountability. They tend to take seriously only work for which they 

are held accountable. If no answers are required then pupils are less 

likely to attend or be involved. Because of the central role of 

accountability, pupils pay less attention to the content of information 

than to the form of answers which teachers are seen to like. It appears 

that pupils sometimes invent strategies for producing answers in a way 

that circumvent the information processing demands of academic work. 

Thirdly, according to Doyle the basic task in the classroom is 

answering. One may regard answering as the main index of education and 

ability. Davou (1987) reformulated the concept of intelligence in terms 

of question answering behaviour. Of interest, there is the chance to 

focus educational endeavour on the single objective of getting pupils 

to answer ques tions. Because of the key roles of accountability and 

question-answering in the pupils' perception of things, they try to 

provide acceptable answers which satisfy the demand of accountability 

without going through the intervening stages of information processing 

that the answer would normally demand. These efforts are seen in 

copying, offering provisional answers, requiring the teacher to make 

instruction more explicit, demanding models to follow and so forth. It 

is the pupil's insight into these two key concepts in the classroom that 
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lead them to adopt these economic, effort-avoiding strategies which 

produce these acceptable results. It is clenr, therefore, thnt only 

when accountability is linked and seen to be linked to cognitive 

processing rather tpan to 

strategies cease. 

the production of answers will such 

Fourthly, a most illuminating analysis of classroom to academic 

tasks, in terms of the two dimensions of ambiguity and risk, is offered 

by this line of investigation. Thus, each academic task can be placed 

on a scale of ambiguity and risk. Risky tasks are those which are less 

clearly defined and less open to concrete representations. Memorising 

two lines of poetry carries less risk than analysing them. Similarly, 

higher-level cognitive processes are more ambiguous, in the expected 

product, than lower-order ones. Pupils face these ambiguity and risk 

dimensions in trying to accomplish such tasks. It is a logical outcome 

for them to prefer those tasks which, in psychological terms, are at the 

lower end of these dimensions. It is not surprising, therefore, where 

the accountability system is lax, that pupils will convert an 

understanding task into a memory task and an opinion task into a routine 

task, because as a task moves towards memory or routine procedure both 

ambiguity and risk are reduced (figure 2.1). For the classroom, the 

important point is that the type of tasks which will have the greatest 

long term benefit for learning are precisely those which are the most 

difficult to control in the classroom and most likely to be evaded. 

Figure 2.1 Outlines diagramatically the above mentioned levels of 

ambiguity and risk related to academic tasks in classrooms (from Doyle, 

1983 p 183) 
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Fifthly, the consequence of accountability, ambiguity and risk is 

that the emphasis on classroom management is to focus attention on 

getting work done rather than on the quality of that work. In arriving 

at this conclusion, the critics of falling educational standards are 

themselves partly responsible for this slippage. By placing too much 

stress on the number of tasks performed by the pupil, as an index of 

accountability, they unwittingly force the classroom towards the 

quantity of the product rather than its quality. 

To summarise the main points, it is argued that since academic 

tasks in the classroom are embedded in evaluation, they represent 

ambiguity and risk for pupils (Doyle, 1979). This refers to precision 

in the definition of an answer or formula designed to generate the 

required response. This ambiguity seems to be inherent in academic 

work. Risk refers to the stringency of the evaluative criteria used by 

the teacher and the likelihood of their being met. 

Different academic tasks differ in their degree of ambigui ty and 

risk. Pupils, however, seem to invent strategies for managing the 

ambiguity and risk indirectly associated with classroom tasks (Dillon & 

Searle, 1981; Edwards & Furlong, 1978; Harrod, 1977; Sinclair & 

Coulthard, 1975; Graves 1975; Rosswork, 1977). They may also attempt to 

increase the explicitness of a teacher's instructions or increase a 
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teacher's generosity in grading final products (Davis & McNight, 1979; 

~v l11.WII, 1<)'( G; I3l'Ill11.Je &. Mllyite II, 1 <)U2 ) , 

It is clear that the properties of the classroom environment shape 

academic work in fundamental ways. Classrooms provide a continuity of 

experience as well as particular resources that can be used to 

accomplish academic tasks. 

In that sense, it can be seen how it is possible for one to 

identify some causes of falling standards. Classroom properties as 

presented above may have a great deal of influence on children's 

achievement. Factors such as the way classrooms are organised, the 

negotiation of turn-taking, the way in which the evaluation system is 

viewed all have a bearing on the end product and the process of pupils' 

learning. 

The Classroom in the Algerian middle school, is seen to be a room 

where there are two parties. The teacher is the authority providing the 

knowledge, imposing discipline and giving orders. The pupils receive 

that knowledge, submit to his authority and execute orders. They seem 

to take a very negative attitude. The answers they give to questions 

seem most of the time superficial possibly because of the type of 

questions posed. 

Teachers seem to deliver information in a lecturing way without 

going into the process of deeply anchoring them. There is very little 

attempt to seriously use teaching of materials to probe into the pupils' 

higher-level processes. Usually the excuse given is that the big number 

of pupils in the classroom does not allow the feasibility of such an 

exploration. Besides, there is no guarantee, it is claimed, that the 

majority of the class will follow, Therefore, it appears from this that 
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the classroom environment bears a lot of responsibility for the quality 

of education pupils receive. 

2.4 Academic Work in the Algerian Classroom 

To the best of one's knowledge, no attempt has apparently been made 

to apply these recent conceptions to the context of the Algerian 

classroom. It follows without a doubt that the parameters of classrooms 

interaction would vary across countries and cultures. 

The organisation of pupils into work units has the potential effect 

either to hinder or to facilitate efficient learning. On the basis of 

20 observational visits made to the three experimental schools and from 

interviews with the regional inspector of the Ministry of Education and 

the headteachers of the three schools,(see Chapter 9) it has become 

clear that no systematic attempt had been made to harness the social 

force present in the classroom by group organisation into work units. 

Where teachers may of their own accord utilise such divisions, they lack 

a scientific basis on which to form these work groups. There is no 

evidence of groups established to capitalise on the nature of the 

information processing mechanism. What seems to be lacking in the 

existing teaching methods is particularly the lack of systematicity. 

The fact that classes tend to be larger and the work tends to be 

even more varied are added complications highlighting the necessity to 

form work units. Yet one repeatedly finds presentation of lessons whose 

basic objective is to teach thinking and encourage understanding 

followed by discussions and assignments more appropriate for testing 

memorisation. 

Accountability of teacher and pupils currently occupies the centre 

stage of educational discussions, but no evidence exists of Doyle's 

dictum "accountability drives the system". Nor is there any evidence of 
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any serious attempts to link pupil accountability to information 

processing. Countless examples exist of pupilG avoiding Lhe rigouI'G of 

cognitive processing by such well known techniques as reproduction, 

inactivity, keeping out of the way, obtaining right answers from others 

and all other such procedures known throughout the world. 

The conflict between the need for high-level learning and an 

ambigui ty frisk avoidance, takes on a particular pattern. The teachers 

themselves reduce this conflict by lowering the demand for deep learning 

and emphasising reproduction. The criterion for satisfying 

accountability is therefore reduced by the teacher. 

A straight application of these new concepts to the Algerian 

classroom reveal a lack of attention to fundamental issues of classroom 

work units, little if any linking of social classroom organisation with 

cognitive objectives and the lack of serious programmes to minimise the 

impact of large classes, no matching of cognitive objectives of learning 

with the academic task presented in assignments and subsequent 

assessment procedures, and a lack of proper criteria for determining 

teacher and pupil accountability in the educational endeavours. 

To give substance to these theoretical conceptions, a survey was 

carried out to explore the pupils' and teachers' approaches to the 

teaching/learning processes. Having previously supported a general 

disquiet about the social groupings in the classrooms by observation 

and interviews, an attempt was made to find empirical support for the 

prevailing view in Algeria that the teaching approach as well as the 

learning approach have fallen behind contemporary thinking in the field. 

Needless to say, verylittleattention was given to the teaching of 

learning as an objective in itself as distinct from the teaching of the 
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subject content 

The six teachers of the six research classes were given inventories 

designed to aSsess their conceptions of the appropriate methods of 

teaching the techniques of learning. This was followed by another 

inventory aimed at assessing their practice in this regard. These two 

detailed inventories provided a data base from which it became possible 

to assess not only the quality of thinking about the teaching of 

learning but the quality and extent of its application in the classroom. 

Above all the data permitted an assessment of the gap between teachers' 

knowledge and what they actually do in the classroom. 

For the pupils a similar procedure was adopted to survey their 

conceptions about their own learning. 

research procedures are described below. 

Both sets of data and the 

2.4.1 A Survey of teachers' approaches to teachings 

The inventory used was adopted from the approaches to learning 

measure by the learner's particular style in pursuing the learning task. 

The approaches to teaching are intended to reveal what the teachers 

regard as optimal procedures for assisting learning. The modification 

is achieved by prefacing achieved by Entwistle's (1981) (Appendix Il) 

items with the statement "In teaching, I see it as my duty to ..... ". 

Thus for item one the teachers had to say whether they regarded it as 

their duty to help students organise their study time effectively, while 

the original inventory required the learner to state whether s/he found 

it easy to organise her/his study time effectively. The results were 

calculated as recommended by Entwistle to obtain the following scales: 

an A scale indicating an achieving orientation, a B scale describing a 

reproducing orientation with attendance to surface learning, a D scale 
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which is an index of the deep processing. Scale E involved operational 

learning with emphasis on use of logical approach in dealing with 

factual details. Scale F is reserved for measuring of improvidence 

which shows lack of deep porcessing by remaining trapped at the surface 

level of details. Scale G is Globetrotting and marks a tendency to 

prematurely jump to conclusions without sufficient evidence. By 

combining scales C and G one obtained a measure of tendency towards 

comprehension learning. Combining E and F one obtained the measure of 

operational learning and by combining D, C and E an index of versatile 

learning. Combination of B, G and F pathological signs of learning 

could be attained. These indices provide an objective way of assessing 

the teachers' own perception of what their approach should be and the 

pathology scale in particular offers an insight into the state of 

teaching of learning. The table below summarises the mean values with 

comparative figures derived from the UK. Only the more relevant scales 

are used. (The raw data are reported in appendix II 1) see talbe 2.1 

below. 

TABLE 2.1 TEACHERS' PERCEPTION OF TYPES OF LEARNING TO BE ENCOURAGED 

Approaches 
to learning 

Achieving (A) 

Reproducing(B) 

Meaning(D) 

Pathologies(P) 

Perceived 
duty 

15.8 

14.6 

12.0 

30.3 

classroom 
Practice 

15.1 

15.1 

11.8 

30.8 

UK 
Practice 

12.5 

11.9 

15.2 

23.0 
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This survey of six teachers was not intended to be more than 

supporting data for the observed lack of attention to the teaching of 

learning. No attempt was, therefore, made to increase the size of the 

sample or to generalise from these data. What can be said, however, is 

that the interview with the inspectors and the observations in schools 

show that these teachers were by no means atypical. They provided 

examples of the normal classroom approaches. 

Returning to the data, there is some evidence that the teachers saw 

it as their duty to de-emphasise the more risky and ambiguous types of 

learning like understanding and opinion tasks in favour of more 

reproductive and surface tasks like memorising. t"'here the Algerian 

teachers gave a mean reproduction orientation of 14.6, the UK figures 

were 11.9. This indicates a lower emphasis by the latter group on the 

reproductive form of learning. 

The scores for actual application to the classroom show no 

significant difference from the teachers' perception of their duties. 

The pathology scores are very revealing. Teachers' perception of 

their duties show a pathological style in teaching their pupils. The 

mean pathology score was significantly higher for the Algerian 

teachers' perception of the teaching of learning than those seen in the 

scores obtained from self-rating in the UK. It is difficult to obtain 

stronger evidence of the lack of attention to this )central process of 

learning to learn. 

2.4.2 A survey of pupils approaches to learning 

The inventory used was the translation of Entwistle's (1981) 

approaches of learning (see Appendix 12). The inventory was introduced 
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in order to find out the pupils' approaches to learning. Since, it is 

believed that teachers adopted a surface approach to teaching, children 

were expected to support that conception of learning (Le. performing 

superficially themselves) 

TABLE 2.2 (PUPILS' APPROACHES TO LEARNING). 

Approaches Algerian Students (n=243) UK Figures * (n=490) 

Achieving (A) 16.8 12.5 

Reproducing ( B ) 16.1 11.9 

Meaning ( D ) 11.2 15.2 

Pathologies (P) 29.2 23.0 

*Figures taken from Entwistle (1981). 

The data support the hypothesis that the Algerian surface teaching 

results in a surface conception of learning on the part of the pupils. 

The survey shows a high emphasis on achievement and high-surface 

orientation with a low attention to tasks of meaning on the part of the 

Algerian sample. The UK figures are significantly higher in the 

treatment of meaning task and significantly lower in the attention to 

the other surface elements of learning (See appendix 11.2) 

Summary 

The study can now be summarised as an interest in solving a 

practical educational problem in the Algerian secondary schools. Both 

the theoretical analysis, supported by Doyle's formulation, and the 

emperical data, from the inventories, give eloquent testemony to the--

existance of a gap in the method of teaching in those schools. This 
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consequently leads to the belief that the teaching of comprehension and 

learning to learn are low in the priority listing of these teachers. 

It is essential to this study, however, that the problem of the 

teaching of comprehension be investigated further and suggestions made 

for dealing with it. 

Next the study concentrates on approaches to the task of dealing 

with poor teaching and learning o~ comprehension by firstly formulating 

a conceptual model of the process based on current theories of 

comprehension, then, secondly attempting to emperically evaluate it. It 

is, therefore, necessary to briefly summarise the theories of 

comprehension on which the proposed model will be based. 
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The last two decades have been a turning point for psychology as 

far as comprehension is concerned. Unlike the traditional laboratory 

nonsense syllables studies of Ebinghaus and his tradition, the new trend 

of cognitive psychology focuses on comprehension of meaningful material 

in its natural setting(s) such as the classroom. 

However, the study of prose comprehension had not been seriously 

taken by psychologists for quite a while, from the original work of 

Bartlett (1932) through the late sixties, until recently (eg Anderson, 

1977; Kintsch, 1974; Kintsch & Van Dijk, 1978; Sachs, 1967; Zangwill 

1972). This might be due, as Reder (1980) argues, to the problems 

accompanying the use of long units of language which make difficult the 

control of the subject's processing of the material. The second 

difficulty- is that it is hard to define similarities and differences 

among passages. This difficulty is acknowledged whenever comparison 

between experiments (or generalization) is involved. 

Despite these difficulties and others that face researchers, a new 

surge of interest in prose comprehension has recently emerged. The 

major thrust of this new interest has consisted in a particular focus on 

aids to comprehension processing, schema theories, text representation 

models, story grammars, constructions, reconstruction, role of inference 

theories, a detailed analysis of the Kintsch and Van ijk (1978) model 

of text comprehension and production and so on. For instance, Reder 

(1980) argues that this renewed interest is due to the common 

dissatisfaction with the generalisation of results from research done on 

material ranging form small units of prose (letters, sentences) to 
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larger meaningful units. Another stimulus to study prose processing is 

the development that occurred in the field of linguistics (eg. Lakoff, 

1972; Van Dijk (1977). 

This concern in the learning activi ty and both the factors and 

processes it involves has come to be broadly seen from two angles. A 

group of researchers have focussed on textual structures as the 

determining factor in the learner's comprehension. (Kintsch, 1974; 

Kintsch and Van Dijk, 1978; ~1andler and Johnson, 1977). On the other 

hand, the tradition inspired by Bartlett's (1932), schema theory 

focusses on the role of background knowledge in determining the 

comprehension of text (Anderson, 1977, 1984; Rumelhart, 1981; Spiro, 

1977) . 

3.2 Studies Focussing on Prose Processing and Comprehension Aids 

Within the textually-oriented tendency, two major directions could 

be discerned, namely, the work focussing on external facilitators to 

comprehension, known as "signalling techniques" and the explorations 

into story grammars respectively. 

3.2.1 Signalling Techniques 

3.2.1.1 Advance organisers 

Processing as related to the amount of recall is the work dealing 

wi th the improvement of the learners' comprehension and ability of 

retention. 

organisers" . 

Au subel (1963, 1978) developed the term "advance 

It is believed that introducing the material and 

previewing its content improves and helps the learners to organise and 

enhances their comprehension and retention of that material. These 

advance organisers are thought to stimulate a cognitive structure that 

helps to anchor newly come information within the frame of the existing 
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knowledge (cognitive structure). Inspi te of the usefulness of 

~usllbell's work and its stimulation of a lot of research (see Review by 

Hartley and Davies, 1976; Mayer, 1979), it has been criticized for its 

lack of appropriate experimental controls and objective measures of its 

stimulus variables (eg Frase, 1973; 1975). Moreover, Gagne and Wiegand 

(1970) in examining Ausubel's claim found that advance organisers may 

facilitate retrieval rather than encoding at the acquisition phase. 

3.2.1.2 Questions as aids to comprehension and Processing of text 

One of the methods used as facilitators of recall was the question 

used subsequent to testing. These questions were used in different 

locations (before reading or listening) in prose, between the different 

chuncks of the text, or at the end, (eg Frase 12973; 1975; McGraw & 

Grotelueschen, 1972; Rothkopf 1966, 1972; Watts & Anderson, 1971). 

These kind of studies used questions as independent variables. They 

were to answer the question: how useful is it to introduce questions 

prior to (or in different locations) reading (listening to) prose. In 

other words, how better will recall be if some questions are posed and 

these same questions are to be answered in the recall of the text. 

Reder (1980) in his review states that "it seems that priming questions 

(asked before the text or in between the text) do more than provide 

focus; they force subjects to process the text in a certain way" (p.9). 

It was found that questions help review the critical information (Frase, 

Not only was that the case, but also when questions remind 

subjects of information in the text, this information is better recalled 

later than other information. 

It seems obvious enough that not all questions that are asked help 

the subject process and later on recall certain materials. Therefore, 

to improve performance, the question must guide the subject to process 



36 

the material in a relevant and useful manner. An example of this is to 

ask questions that make the subject more active by requiring some 

activity from them such as integrating information or making some 

inferences. In fact, Watts and Anderson (1971) reported that their 

subjects performed better on passages when asked questions that require 

integration of material. 

3.2.1.3 Pictures, summaries and titles as Facilitators of text 
processing and Comprehension 

Among the other aids of comprehension and improvement of retention 

are pictures, titles, summaries etc. Although this trend of research is 

more related to comprehension aids, it does also touch upon retention 

and prose processing. For example Bransford and Johnson (1972) and 

Bransford and McCarrell (1975) found that the ability to remember a 

passage and comprehend it improved dramatically when a relevant title or 

a picture was presented before it. That means that a reader (listener) 

has a referent to which he links what is read or listened to. 

There have recently appeared other methods of aiding comprehension 

and retention. They consist of giving summaries of what is to be read 

or listened to. The summary may take different locations (before and 

after) (Hartley et al; 1979; McLaughlin Cook, 1981 and Hartley and 

Trueman, 1982). It seems that summaries help readers to organise their 

thoughts and process the text and help them to look for what is in the 

summary (eg Hartley & Burnhill 1977). Hartley et al (1979) argued that 

summaries in the end of text produced bet ter recalls than summaries 

before a text or a text without a summary. 

McLaughlin Cook (1981) argued that having a summary before a text 

may be confused with the text itself. What he did in his experiment as 

to separate the summary from the main text was putting it on a separate 
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page ( in both cases of prior or after the passage). The reported 

resul ts showed that summaries both in the beginning and the end (on 

separate page) differed significantly in their effect on comprehension 

from no summary. However, when the summary was on the same pages as the 

text, this difference from the no-summary condition was diminished. It 

could be said, then, that summary does help retention and recall 

regardless of its location (before or after text) as long as it is made 

clearly different from the text. This was in fact demonstrated by 

Hartley and Trueman (1982). 

What has been discussed so far dealt with research concerning the 

improvement of prose material comprehension. The discussion has not 

dealt as yet with the way people understand or why certain ways or 

techniques are used. It would, then, be relevant to look at some other 

ideas that suggest some ways of how a learner approaches prose. 

3.2.2 Story Grammars: 

Story grammars are systems of parsing the text in propositional 

structures generated according to a number of tranformational rules 

(Sanford & Garrod, 1981). 

3.2.2.1 Text Representation and its relation to Comprehension & 
Retention 

Giving a representation to prose passages is considered as a 

prerequisite to research on prose comprehension. Meyer (1975) maintains 

that structural variables may influence the learning and retention of 

prose passages which actually can be items in a word list. If this is 

so then it could be possible, theorists (eg Crothers, 19'/2; Frederiksen, 

1975) argue, to get to know the processes involved in text 

comprehension. That is done by the resemblance of memory protocols 

(what a person remembers) of a passage to its representation. 
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The text representations may take different ways. One of these 

ways is the logical representation. (Dawes, 1964, 1966, Crothers 

1972). The latter, for example, measured the possibility of pridicting 

prose recall through its logical representation (see also Frederiksen, 

1972, 1975). the idea is useful as Reder (1980) argued, but it misses 

the other points in prose, (except of those logical ones). 

Kintsch (1974) proposed a more advanced and a more comprehensive 

theory (developed later with Van Dijk 1978). He assumes that the basis 

elements in a text are the propositions. This proposition is composed 

of sets of relation and arguments. A heirarchical structure is formed 

through repetitions of propositions or similarity among them. These 

will be discovered by use of subordinate rules. 'The: person then seizes 

upon the propositions of a tex t, studies the relationships among them. 

Whenever this is done the person tries to substitute one proposition to 

represent a class of propositions when there is a list of class of thin~ 

a generalization rule is used. 

Meyer (1975) used a heirarchical network representation of the 

text. That representation is like a passage outline. The importance 

of the proposition in the text is the dependency of its indentation. It 

is the functional relationship to other units, rather than the content, 

Meyer concluded, that determines the frequency or recalling an idea in a 

paragraph. 

3.2.2.2 Summarisation as a Measure of Prose Processing and Comprehension 

Van Dijk (1977) and Van Dijk and Kintsch (1975, 1977) were 

concerned with the elaboration of a general theory of discourse Van Dijk 

undertook to incorporate Kintsch's (1974) work into his proposed theory 

of semantic represenation for sentences and sequences of sentences. He 
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then called this microstructure. The overall meaning (semantic 

representation) would then be represented by macrostructures. 

Macrorules were then devised. Subjects were given stories to recall and 

summaries. Results showed no differences among recall and summaries. 

Three macrorules were generated: generalisation, deletion and 

construction. These are supposed to transform a textbase to its core 

macrotext (gist). 

In theip (1978) version Kintsch and Van Dijk further emphasised a 

model of text comprehension and production. Accordingly, the process is 

held to be working in cycles; three types of operations are proposed: 

organisation of meaning elements into a coherent whole, condensation of 

full meaning into a gist and the generation of new text (summary). 

3.2.2.3 The Kintsch and Van Dijk (1978) Process Model. 

The input the model takes is the list of propositions that 

represent the meaning of a tex t. It is assumed that this is taken in 

propositional notation which represents the meaning of the text via 

structured lists of propositions. They in turn, consist of concepts and 

include predicated or relational concepts and arguments. The first step 

the processor takes is to find or to form what is termed as a coherent 

text base or checking out for its referential coherence. 

relatedness of the text units. 

That is the 

As it is assumed that there is a memory constraint, the referential 

coherence and inference making cannot be reached on the basis of the 

whole text. It would be logical then to assume that a text is processed 

sequentially in pieces of several propositions at a time. 

The model proceeds through the whole text, constructing a network 

of coherent propositions. Propositions in this manner represents 

presuppostions of their subordinate propositions due to the fact that 
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they introduce relevant discourse referents. From that it is relevant 

to say that this represents a coherent text base connected graph. 

In the production side, it depends on the process used to predict 

which propostiion(s) be recalled better. For these to occur, different 

strategies may be used. However, a good strategy may select the 

important propositions and use recently read propostiion (if 2 

propositions are important) for the next input cycle. That takes place 
/ 

on the microstructure level. The macrostructure levels goes on at the 

same time. Macro-operators transform the propositions of a text base 

into a set of macropropositions that represent the gist of the text. 

The schema determines which micropropositions or generalisations of 

micropositions are relevant and thus, which parts of the text form the 

gist. The schema specifies both the schematic categories of the texts 

as well as what information in each section is relevant to the 

macrostructure. If a person reads with a clear well defined purpose a 

well defined schema exists. 

As these active interventions from subjects are apparent it is 

suggested that a recall or a summarisation obtained are newly 

reconstructed texts reflecting the core of the original one. This 

summary satisfies the conditions of the particular task content. This 

condensed new text is reproduced probably because of the difficulty of 

reproducing all that exists in memory. This reproduction contains 

reconstructively added details, explanations and various features that 

are the resutls of output constraints characterizing production in 

general. 

The transformations occurring on the text are known to happen as 

seen in summaries. However, it is not known where they happen, at the 
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microstructure level; macrostructure level or at the schematic 

structure. These transformations can be reordering, explication of 

coherence relations among propositions, 

perspective changes. 

lexical substitutions and 

The production (recall and summary) is memory based. This memory 

for a text is a memory episode containing types of memory traces. These 

traces are from various perceptual and linguistic processes involved in 

processing, comprehension processes and contextual traces. 

This is the side of production, that is when it is possible to 

retrieve information of a given text from memory. However, when this is 

difficult or say when microinformation is not directly retrievable, the 

person starts to reconstruct the information needed by making use of 

inference on the basis of the still avialable information. Three 

reconstruction operators are proposed by Kintsch and Van Dijk, which 

they state, are inverse to macro operators. They are the addition of 

plausbile details and normal properties, particularization and 

specification of normal conditions, component or consequences of events. 

From this quick review it appears that ability to summarise is 

linked to comprehension and retention to important points of a text (eg 

Brown & day 1983). The summary seems to be a good measure both of 

memory for text and comprehension (Anderson, 1980; Kintsch and Van Dijk, 

It looks as if the same processes are involved in the 

comprehension of both reading and listening as parts of the same 

production (summaries) are obtained ( J{ in tsch & Kozminsky, 1977 ). 

Indeed, the structure of the text (Kintsch & Yarbrough, 1982) its 

content variables (Kintsch et aI, 1975) and the schema one holds at the 

time of reading or listening or the cultural one in general (Kintsch et 

al 1977; Kintsch and Greene, 1978) interfere in the process of 
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comprehsnension and retention. 

There is some agree/ment therefore that the mental acti.vity of 

summarising has a powerful influence in the process of understanding. 

It is not surprising to find a few attempts to improve comprehension 

skills by training in summarising. This will form part of the 

conrieptual model for training. (Brown & Day, 1983; Day, 1980) 

3.3 Schema Theories and their Role in Prose, Processing, Comprehension 

and Retention: 

This kind of trend started with the influenctial work of Bartlett 

1932) who introduced the concept of schema as a way of approaching 

information. A comprehensder does not only receive information and 

store it, to be reproduced later, as was the common belie f at the time. 

Rather, the subject deals positively with the material that is read and 

heard. The subj ect is thus an active agent. Some experiments were 

conducted according to which people were made to listen to a given 

story (Folktales of the Ghosts); when they were requried to reproduce 

it from their memory, as a measure of comprehension, they tended to 

reproduce a very typical version. People reconstructed the story in a 

manner that would make sense to them, but different from the original 

material. Bartlett's "schema" theory advocates that people approach the 

story armed with a ready mental framework which is then imposed on the 

material understudy so that their comprehension is determined to a large 

extend by that framework. To put it in a nutshell, memory is a 

constructive process. Stored information is too large to be remembered 

and has therefore to be organised and made manageable (is has to be 

structured). What gives structure to that organised mass is the 

"schema". 
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Since the early work of Bartlett (1932) and others (Piaget), the 

schema thoery has been taken further and applied to research in prose. 

Anderson (1977), Spriro, (1977) and others (see Anderson, 1977 ) 

discussed the schema as being the general guiding framework that helps 

the person understand. Which schema a learner activates depends on the 

purpose he or she has. If a person for instance, is thinking of buying 

a house, he will be looking for its appropriateness to his use, 

location, and other needs, but if the person is a thief he will look at 

other things such as valuable things in the house and how easy it is to 

take them as well as the possible exists that help him get away easily. 

The individual establishes a purpose which in turn determines the schema 

he calls up which will guide selection in comprehending meaning and the 

memory of the event. 

The schema is flexible and allows for new situations to fit in. It 

has slots that are filled in whenever new situations arise. If a person 

has, so to speak, a wrong schema about a piece of knowledge this may be 

corrected until the person forms congruent schema. The schema develops 

all the time wheneverr faced with new situations. 

3.3.1 Ways of Representing Background Knowledge 

The term schema has been given several names by other theories e.g. 

"frames" (Minsky, 1975) or scripts and plans (Shanks and Abelson, 

1977). There are other theorists who used the term in relation to prose 

processing and comprehension (e.g. Chafe, 1976 and Winograd, 1977). 

Despite their differences in the operationalisation of the term, they 

agree about the fact that the schema is a "mental framework". 

3.3.1.1. Frames 

Minsky (1975) developed his "frame-theory" according to which our 

knowledge is stored in memory in the form of data structures or "frames" 
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representing stereotyped situations. In Minsky's view a frame is 

COliS lrllcd os 0 rcmcmbcrcd f'romcwork nunp lnb 1 c Lo r Il lIew il1comillg 

reality by merely changing details as necessary. In other words, it is a 

process of fitting newly derived information into the framework already 

established by what one knows beforehand. 

3.3.1.2. Scripts 

Schank and Abelson (1977), in an analogy with Minsky "frame-

theory", developed a "theory of scripts" specialising in events and 

sequences. Schank's 1972 concept of "conceptual dependency" argues that 

our understanding of what we read or hear is very much expectation 

based; but these expectations are conceptual rather than lexical. 

3.3.1.3 Mental Models 

Johnson-Laird (1980) developed a theory of what he called men tal 

models, he argues that understanding involves the construction and 

manipulation of mental models. Mental models are models of reality. 

They represent the way the world is perceived 

differ from one individual to another. 

3.3. 1. 4 Summary 

to be and may thus 

All these ways of represneting background knowledge are useful in 

that they have presented some insights into the way information is 

processed. However, as Brown and Yule (1983) have pointed out, the 

problem is they do not answer how it is only some of our pre-

existing knowledge is involved and not all of it. It seems that there 

is need for a working compromise representation. Wi th enough richness 

of detail to capture the potential complexity of our stored knowledge of 

the world; yet with enough constraints in the selection of the relevant 

details only. 
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Al though the schema approach gave a boos t to research it has not 

clearly answered what process and activities are involved when a person 

is reading or listening to a prose material. It is not enough to claim 

that a person's interpretation of a written or oral message depends on 

his mental frame. It still remains to be seen what kind of mechanismS 

are generated in the comprehension process. 

3.3.2 The role of Inference-Making in Text Comprehension 

One of the fruitful implications of Bartlett's theory is that while 

recalling a story a person does reconstruct what is learnt in a 

wholistic manner. The person does not only recall what is said or read 

as it is presented but acts, distorts, and reconstructs it to make it 

congruent with one's experience. This sugggests that when a person 

processes a prose or tries to comprehend it, one inevitably inves ts it 

with one's inference. Many studies were done on inference as an 

integral process in text comprehension. There are many in psychology 

that attempted to explain the processes and structures involved in prose 

comprehension and retention (eg Kintsch, 1974; Frederiksen, 1972; 1975; 

and Thorndyke, 1976). 

Most of these studies assume that the comprehender makes inferences 

to integrate and comprehend the prose. In this studies Frederiksen, 

(1975) found that subjects' recall contained a considerable amount of 

inferred semantic relations. 

If such a claim is true, is it then the case that inference making 

is used as a means of comprehension? Thorndyke (1976) in studying the 

role of inferences in comprehension of discourse found that they indeed 

play an important role in the comprehension of prose passages. Subjects 

were asked ques tions ei ther inducing inferences or not. The question 

calling for inferences Yielded better comprehension. Frederiksen (1975) 
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in studying the processes involved in prose, addresses the question of 

whether over generalisation (and inferences) can reflect procedures for 

processing discourse. He found that inferred inrormtion integrated when 

repeated exposure and sequential recall were involved. 

Anderson (1977) argues, that it is true that inferences can be made 

while processing prose but these are made within a context. People make 

use of their world knowledge (schema) to infer consequences, 

relationships and other types of infromation not revealed by the source 

of communication. On this basis "'lasson and Kendall (1979) found that 

when a specific context is derived at encoding, incidental learning 

paradigm cues based on inf crences relevant to the target aided recall 

to the same extent as cues that explicitly appeared in the sentences, 

then, inferred information is integra ted in memory representations of 

linguistic inputs. Paris and Upton (1976) wanted to find out whether 

children understood inferences. An inference is some process which is 

embarked on wi th a view ot unders tanding. They chose four linguistic 

inferences to study. 

implied instruments). 

They were contextual (semantic entailment and 

Six paragraphs were read to children. Subjects 

were then asked eight 'yes-no' questions related to the story. Four of 

the questions were asked to test verbation information. The other four 

were related to the above inferences. The performance of children 

seemed to apply with age developement. The rate of correct answers was 

apparent more on the inferential questions thean on those verballing 

ones. It was concluded that children are able to construct inferential 

relationships in their effort to comprehend and remember ionformation. 

Tzeng (1975) found the same results with undergraduates. 

There is a lot of research dealing with inference as a way of 
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processing and udners tanding prose (eg Bendania, 1982; Clark, 1977 ; 

Liben and Posnansky, 1977; Moeser, 1976; Paris and Carter, 1973; Russel, 

1981). However, although inference plays an important part in 

comprehension it is by no means the complete picture. 

3.3.3 Integration of knowledge and comprehension 

The idea of inference making leads one to think that while a person 

reads or listens to prose, he is integrating that knowledge. Some of 

the studies have demonstrated that adults remember the semantic 

relationships expressed in sentences longer and better than the 

syntactic ones from prose (eg Sachs, 1967). It is believed that not 

only is the semantic content more important than the syntactic, but also 

that the process of deriving meaning is not one of passive 

interpretation. People integrate the meaning and relationships into 

wholistic situational descriptions and forget the syntactic ones such as 

which relations occur in separate sentences (Bransford, Barklay and 

Franks, 1972; Bransford and Franks, 1971). 

Hayes-Roth and Thorndyke (1979), for example, proposed that to 

claim that a learner remembers the gist of the prose and forgets or 

loses the identities of original facts is a false idea. Indeed 

remembering the gist is nothing but the integration of two constituent 

facts. They then suggested that integration is a verification of 

inferences drawn from separately acquired facts which benefits from 

identical, rather than paraphrased wordings of the common information in 

related facts. 

3.4 Summary 

This chapter can therefore be summarised as follows: 

Some theories of comprehension have been briefly reviewd. It is 

clear that the comprehension process has come to be considered as a 
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mental activity that the learner exercises on the material to be 

learned. It is true that the material itself imposes constraints and 

guides the process of comprehension. However, the learner by bringing 

his experience and knowledge to the learning situation does play a role 

in manipulating the material in order to learn it. Some of these 

manipula tions are dealt with in this chapter; others relevant to the 

conceptual model for this study will be dealt with in a forthcoming 

chapter. 

theories 

Next the study analyses the application of some of those 
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CHAPTER 4 

THE TEACHING OF COMPREHENSION 

4.1 Introduction 

Ideas about improving comprehension through teaching have been 

advanced all the time albeit without being tested. However, since 

positivism has been developed experiementation has taken the bulk of 

research in psychology and education. (Campbell & Stanley, 1963; 1966). 

The teaching of comprehension is relatively new. The attempt that is 

usually made, in teaching comprehension, is to test the educational 

efficacy of theoretical ideas. Those have usually stemmed from 

developments in reading theory and/or research about basic cogni ti ve 

processes or learning theory (Pearson and Gallagher, 1983). 

Despite the difficulty of dividing the topic into categories due to 

their interrelatedness, it is still helpful to do so for the sake of 

clarity. Three categories can be adduced (see Brown et al 1981). The 

first represents the removal of the difficulty (blind training). The 

second consists of teaching techniques to students (informed training). 

The third, the most advanced, is the teaching of monitoring strategies 

(self-control training). All these have been derived from theories of 

learning and comprehension. The chapter then concludes with some 

programmes as applied examples of these attempts. 

4.2 Removing Difficulty 

This group of studies has been introduced to evaluate hypotheses 

about the improvement of performance on some tasks as well as the 

sources of developmental and comparative differences on those tasks (see 

Belmont & Butterfield 1977, Butterfield et al 1980). These studies 

have proven successful in this respect. One impressive feature of a 

number of them is the finding of large improvements in performance (see 
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Brown et al; 1983(a) p129). Students have been instructed or induced to 

perform particular processing routines but have not been, however, 

helped to understand the significance of such activities. 

4.2.1 Advance Organisers 

This well known tradition bases its facilitating of comprehension on 

providing an introduction to or an overview of the passage to be read 

and then evaluating its effects on comprehension. This tradi tion is 

that of the Ausubel's (1963;68;78) advance organisers which has been 

thoroughly developed and assessed by leading scholars (see Barnes & 

Clawson, 1975; Faw & Waller, 1976; Hartley & Davies, 1976; Lawton & 

Wanska 1977; Mayer, 1979; ~loore & Readance 1980; Sledge 1978). 

However, it is not easy to draw generalisations from advance organisers 

studies. This is mainly due to the variability of trends. Barnes & 

Clawson (1975) see that advance organisers generally do not facilitate 

learning. They conclude: 

"the efficacy of advance organisers has not been established. Of 

32 studies reviewed, 12 reported that advance organisers 

facilitated learning, and 20 reported they did not. When the 

variables - length of study, ability level of subjects, grade level 

of subjects, type of organisers, and cognitive level of the 

learning tasks - were analysed separately, no clear patterns 

emerged regarding the facili tati ve effects of advance organisers. 

We must conclude from this review that advance organisers, as 

presently constructed, generally do not facilitate learning" p. 

651. 

This view is supported by Hartley and Davies (1976) who argue that 

research in the field of advance organisers seems confused. 
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These studies (especially, Barnes and Clawson, 1975), propagating 

the unworkability of advance organisers, seem to suffer from many 

inaccuracies (Ausubel, 1978; Lawton & Wanska, 1977; Mayer, 1979.) They 

fail to show sensitivity to the theoretical predictions of Ausubel's 

theory. In fact, Barnes and Clawson (1975) are mistaken to believe that 

advance organisers must always produce learning outcomes. Ausubel's 

theory of subsumption and Mayer's assimilation theory both propose that 

advance organisers should have an effect only under the condition where 

the learners have no prior knowledge subsumers available during 

learning. The theory assumes that advance organisers are given to help 

learners with unfamiliar technical, or otherwise difficult material. 

The advance organiser then becomes a facilitating mediator that helps 

the learner to relate the material at hand to the learner's existing 

knowledge. 

Cri tical studies of Advance organisers, secondly, are usually not 

precise in testing "what is learned". They do not adequately test for 

assimilation theory; data in many studies, those which critics review, are 

not sufficiently analysed. The two main predictions of assimilation 

theory concerning the effects of organisers are conceptual anchoring and 

the obliterative sUbsumption. The conceptual anchoring refers to the idea 

that fundamental conceptual ideas from the text will be integrated with 

the existing knowledge and thus lead to better transfer. The obliterative 

subsumption is the idea that minor details and technical facts may be 

lost in this assimilation process. Therefore, to usefully evaluate 

advance organisers on 'what is learned', the test must be sensitive to 

the prediction that advance organisers can lead to an increase in 

conceptual retention and for transfer but to a decrease in retention of 
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specific technical details. The critical studies, however, use 

retention measures (recall or achievement test) based on overall 'amount 

retained' contrary to the tenets of Ausubel's theory. 

The studies cited by Barnes and Clawson, as proof of inadequacy of 

advance organisers, fail to control the amount of information 

presented to subjects in different groups. For example, in most studies 

a group given an advance organiser is compared to a group not given an 

organiser or to a group that is given a control organiser. Since 

subjects do not receive identical information it is possible that any 

subsequent differences in performance are due to the content included in 

the organisers. In addition, the design described above does not 

provide any information concerning whether organisers influence mainly 

encoding or retrieval. For instance, presenting a thematic title before 

a metaphorical story increases comprehension and recall but does not aid 

performance if presented after the story, thus suggesting that the locus 

of the effect of titles is at encoding rather than retrieval (Dooling & 

Lachman, 1971; Dooling & ~lullet, 1973). Although the locus of the 

effect seems to be encoding for title biasing studies, reviews of 

organiser studies have failed to emphasise a correspondingly direct 

test. 

It appears, then, that there is no clear generalisable effect of 

advance organisers that can hold universally. Examining some 135 

studies using Glass's (1977) technique of meta-analysis, Lui ten's et al 

(1980) review shows an overall positive effect for advance organisers, a 

tendency for their impact to increase with time, and a variable impact 

on student's aptitude with greater benefit for lower-aptitude students. 

On the whole, this kind of intervention, that is provision of 

advance organisers, seems helpful. The effect of intervening in the 
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instructional environment to activate or provide background knowledge of 

one kind or another does not appear to be strong as to clarifying the 

relationships between these indices of background knowledge and 

comprehension. The theory of advance organisers seems to leave a shady 

area failing to precisely identify the how, i.e. the advance organisers 

affect comprehension.In Pearson and Gallagher's words: 

"This means that knowledge acquired gradually over-time in whatever 

manner appears more helpful to comprehension than knowledge 

acquired in a school-like context for the purpose of aiding 

specific passage comprehension. (1983, p.328"). 

The conclusion that can be drawn from this is twofold. For those 

who relatively lack in the relevant background knowledge (geared towards 

understanding a given text), the appropriate way is to gradually build 

up their background knowledge and instill in them appropriate schema 

(see for ego Anderson et ai, 1977, 1978) that would help them in 

comprehending what they read. But, for those who already have acquired 

the adequate background knowledge or schemata, the appropriate way to 

aid their comprehension is to provide them with a proper way to activate 

that background knowledge. A way of achieving this is posing questions. 

4.2.2. Inserted Questions & Nathemagenic Behaviours 

What has been said about advance organisers and background 

knowledge can also be said about other ways of facilitating reading 

comprehension. Those include questioning techniques or what are 

technically known as mathemageic behaviours (Rothkopf, 1966, 1971) and 

the related inserted questions (Anderson & Biddle, 1975). On the sphere 

of asking questions, it is found that: 

"higher level questions can have facilitative effects on both 
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reproductive and productive knowledge, but that the conditions 

under which such facilitation occurs are not well understood". 

(Andre, 1979, p.28). 

For one, there is lack of specification of the levels of questions, 

second, data on performance is not always provided. Third, there is a 

lack of provision for appropriate measures. there is also a need for 

appropriate controls. These are some of the reasons for the unclarity 

or non exclusiveness of the results obtained from this trend on prose 

learning research. 

4.2.3. Other Facilitating Factors 

There have also been some other related techniques and facilitators 

to teaching reading comprehension. Those represent note-taking (Howe, 

1977), underlining, titles, summaries and so on (Hartley et al 1979). 

Those relating to the way the text is written are generally known as 

signalling techniques (Loman & ~layer, 1983). They serve to make the 

outline structure of the passage more clear and thus they provide a 

conceptual framework for the reader to use in selecting relevant 

information and in organising the information into a coherent 

representation. (Loman & Mayer, 1983). 

4.2.3.1. The Effect of Headings 

The effect of headings, in different situations, was studied by 

Hartley and Trueman (1983). They found that headings aided recall, 

search and retrieval from the text. Whether the titles had been 

embedded in the text or marginal had no effect. No effect was produced 

whether the titles were statements or questions. Low-ability students 

seemed, though not significantly, to benefit more from question-like 

headings. 
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There has also been other research on the effects of headings on 

learning with mixed results. The issues looked at varied. Some studies 

dealt with single issues while others looked at more than one issue at a 

time. Most studies, however, focussed on the effects of headings on 

recall of information (Dee-lucas & Divesta, 1980; Doctorow et aI, 1978; 

Hartley et aI, 1980; Holley et al 1981, Klare et aI, 1958; Landry, 1967; 

Robinson & Hall, 1941), whether immediate or delayed. Other issues are 

effects of unfamiliar text (Hartley & Burnhill, 1976; 1977), frequencies 

of headings (Klare et aI, 1958) effects of readers' ability (Hartley et 

aI, 1980; Klare et aI, 1958), instruction to use headings or generate 

them (Brooks et aI, 1981; Dee Lucas and Divesta, 1980; Doctorow et aI, 

1978; Holley et aI, 1981), effects of headings on preferences for text 

(Klare et aI, 1958) and effects of the positions of headings (Hartley 

and Trueman, 1983). 

4.2.3.2. Note-taking may be one of the most popular activities in the 

educational setting at all levels. It is believed that note-taking has 

besides the recording of information, a bearing facilitating effect. 

This is the factor that is of interest here. Howe (1977) argued that 

research on note-taking may take two lines. The first concerns 

straightforward questions that are of interest to teachers. The second 

deals with note-taking in the general field of theory making in learning 

and cognition. Many of the early studies in this area have busied 

themselves with the first part. The basic question in this is; 'does 

one learn more by taking notes?' However, the second tendency is more 

concerned with note-taking in a theoretical sense. It looks for ways in 

which note-taking is best useful and what they are related to. What 

kind of note-taking leads to better learning under which circumstances 

and what factors influence them. 



Studies comparing the activities of note-taking with no note-taking 

or other activities seem to yield no advantage to note-takers. This 

remains true whether the test is given to subjects immediately after 

the lecture (McLendon, 1958; Eisner and Rohde, 1959) or after some time 

has elapsed. (MacManaway, 1968, Howe, 1970). The problem with this 

kind of research is that it is not clear how note-takers are compared to 

others. It is necessary to know whether students who took notes had the 

chance to look back (review) their notes or not. It is also necessary 

to know whether one is told about being tested after the lecture 

(Weener, 1974). No serious attention has been paid to the quality of 

note-taking. It could be the case that a bad note-taking habit produces 

interference while a good method facilitates comprehension. 

There has, however, been some studies where note-taking is found to 

be beneficial. Two groups of note-takers and no note-takers were 

compared on recall as well as true/false items (Crawford, 1925). Note­

takers were superior to recall groups but the two goups were equivalent 

on the other factor. 

It transpires that, like many other schooling activities taken for 

granted as enhancing learning, note-taking is one of the learning aids 

whose effectiveness is still to be demonstrated. Despite the fact that 

intuition seems to support the belief that note-taking aids learning, 

the research done on this area, like in this area of inserted questions 

and advanced organisers, remains inconclusive. 

4.2.4. Summary 

These kinds of facilitators as studied seem to be of some use to 

the learner in a way or another. They do not, however, show clearly how 

they do influence recall or learning in general. they do not seem to 
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base their effect on any sound theoretical basis, as Hartley and Trueman 

(1983) recognise: 

"we have not been driven by any particular notions about text 
structure, or by any strong views about mathemagemic or cognitive 
psychology" p.213. 

Put differently, these studies demonstrate that inducing students 

to use certain activities during the acquisition and retrieval of to-be-

learned material has produced effects. However, these studies are not 

without limitations. The facilitative effect has not been generalisable 

to all learners in all situations. Moreover, the transfer in these 

activities has been negligible. From this an interest was developed in 

the transfer of learning. Before considering this problem, researchers 

had to identify appropriate learning activities. They had to show that 

teaching them would result in enhancement of learner's performance. As 

investigators shifted their critical task, seeking transfer rather than 

only task-specific improvement, they also searched for suggestions about 

how to go about modifying instructions. The conceptions of strategies 

and metacognition were introduced as a consequence. The two following 

sections deal with this. 

4.3 Explicit Teaching of strategies as Aid to Comprehension 

Strategies are taught to help students to better understand and 

remember expository texts. The study of strategies is a new trend in 

cogniti ve psychology. It appreared in the research in the seventies 

when the study of prose learning was at its peak of activity (eg 

Dansereau et aI, 1979). 

Strategies are used to mean the ways students deal wi th learning 

matter. 

Jonassen (1985) defines strategies as follows: 

"Learning strategies, or cogni ti ve learning strategies, represent 
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complex mental operations that assist learners to perceive, store, 
retain and recall different forms of knowledge or performance". 
(p26) . 

These strategies have been identified in learners usually through 

verbal reports (Ericsson & Simon, 1980), which were taken as guides and 

consequently an intervention research sprang from them, especially what 

is termed as "informed training" (Brown et al 1981). This area of 

intervention in strategy is meant: 

"to enable any student to select an appropriate strategy for 

organising,making personally meaningful, and integrating any 

instructional material they encounter". (Jonassen, 1985, p26) 

The training of strategies in this sphere would go beyond mere 

training or including students to use certain strategies. Rather, the 

students are told and informed about these strategies. Thus students 

are aware that they are using those strategies to help their learning. 

For example, Kennedy & l\1iller (1976) were able to show that an 

instructed rehearsal strategy was more likely to be maintained in the 

absence of experiementer prompts if it had been clear to the subject 

that the use of the strategy did result in improved recall. 

Another good example which represents a complete programme in 

strategy training is MURDER (Dansereau et al 1979). They argue that 

there are two interrelated strategies; namely the primary and support 

strategies. Primary strategies encompass different categories; 

comprehension (retention, recall and transformation), and 

retrieval/utilisation strategies. The support strategies are designed 

to help the student in developing and maintaining a good internal state 

a favourable learning disposition. They include goal-setting and 

scheduling, concentration management, monitoring and diagnosing the 

dynamics of the learning system. 
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These strategies are executed via a series of sub-strategies. This 

in rca linco L1Il'ougll thc abovc Iliell t lOlled progl'lIl1l1l1c (I\lUHlJEH) • 'I'll i (J 

programme resembles somehow Robinson's (1946) SQ3R, but differs from it 

as it specifies the strategies students use. The program me (MURDER) 

includes; M= setting the mood to study, U- read for understanding, R= 

attempt to recall, D= digesting, E= expanding and elaborating knowledge, 

and R= reviewing mistakes to correct them. 

This example, is a general framework for getting students to tackle 

the learning task in its generality. Some more specific examples of 

strategies used to aid comprehension are in order. Meyer et al (1980) 

found that good readers rely in their recall more on the text structure 

than do poor ones; and the former remember greater amounts and more 

important information than the latter. Also Bartlett (1978) took this 

idea and trained junior high-school students to use some text frames 

(cause-effect, compare-contrast, description, and problem-solution) to 

help students organise their recalls of the text. Trained students were 

able to produce recall with more information than their untrained 

counterparts. Another example of this is a series of studies conducted 

by Taylor and her colleagues (eg Taylor, 1982). They trained 

intermediate grade students to relate superord{nate to subordinate 

information to produce balanced summaries of texts. The results, on the 

whole, seemed to support some transfer effects to novel passages. 

Another way of aiding comprehension of a text is to map that text. 

Mapping is the selction of main ideas of a text and then putting them in 

a kind of visual representation, such as boxes or circles, in which 

relationships are made explici t. As this has proved to play a 

facili tating role in comprehension, some researchers have taught some 
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form or another of it to aid comprehension (Armbruster, 1979; Geva, 1983 

Holey et al; 1979)). This strategy is carried out as follows. After a 

student reads a text, he is asked to select the main ideas and then put 

them in a visual display where ideas are seen clearly as to how they are 

related as represented by the text or how they create that relationship 

if the text does not explicitly make these connections. Although the 

effects seem to have produced modest results, they seem however, to be 

more favourable than the more traditional study techniques, such as 

reading, rereading, and note-taking. 

Children's ability to draw inferences and their predisposi tion to 

do so has been well supported as a strategy for learning and 

comprehending. (Bransford et aI, 1972; Paris, 1973). Consequently, 

training studies have used inference making as a comprehension 

facili tator. It has been observed that children's best recall was for 

literal questions. It was not known whether this is because of more 

exposure to literal questions or because of unawareness of how to draw 

inferences (Guszek, 1967). To answer this, Hansen (1981) devised three 

instructional treatments. In the first, students were given a usual way 

of questions where 80% are literal and 20% are inferential, along with 

ordinary story instructions. In the second, practice-only treatment, 

students received only inferential questions after their stories 

together with introduction to the story. In the third, called 

"strategy- training group", students received the school usual way of 

80% and 20% of literal and inferential questions consecutively. 

However, before each story they were given an alternative story 

introduction in which they were, 1) to relate their prior knowledge to 

the experience of the characters, 2) to predict what the story 

protagonist would do when confronted with these critical situations from 
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the to-be read story, 3) to write down their prior-knowledge answers on 

n nheet of popel' ond their predi.c.tiOllfl Oil nnoLi10.r. They weT'O tlir.n told 

to weave the two together to make them realise that reading involves 

relating what is known to what is read. Then they read the story and 

compared it with what they predicted. This was done to make them change 

their conceptions about reading in order to become aware of the 

principle of "known to new" and to allow the m to apply it. On a 

standardised reading comprehension test, the two experimental groups 

did better than the control group. This shows that training in 

inference making can be undertaken so as to induce better performance 

and to improve inference making. 

The study has been followed up further (Hansen and Pearson, 1983) in 

a treatment containing strategy training and question practice 

approaches (only inferential questions) and combined (the last two 

treatments of Hansen described above). Teachers were trained to 

introduce the treatments. Good and poor fourth -grade readers 

participated in this experiment. The combined approach induced 

favourable results for the experimental good readers group on measures 

of inferences where instruction was imbedded and on other passages where 

no instruction was offered. The conclusion was that poor readers 

benefitted only from explicit instruction to alter comprehenshion 

strategies. Older good readers did not seem to benefit much from 

explicit instruction. Their strategies seemed to have already been 

developed. 

In a more explicit way Gordon & Pearson (1982) trained students 

in inference making to facilitate comprehension. A group explici tly 

trained in inference making for a period of eight- weeks was contrasted 
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wi th a control group that received language experience and immersion 

activities. Another experimental group was trained in activating and 

fine-tuning of content schemata and structural schemata before and after 

reading. The results were consistent with those obtained by Hansen 

(1981) and Hansen & Pearson (1983). The inference trained group 

performed better on new inference items derived from the instructional 

stories. High achievers did better on inferences in novel passages 

without instruction. The schemata activation group performed best on 

free recall protocols, especially where recall was sensi ti ve to the 

development and use of story schema. 

The conclusion that can be drawn is that the specificity of 

transfer of training does yield good results. Students trained to draw 

inferences got better at it while those under the condition of schema 

activation got better at storing and retrieving story information. 

4.3.1. Summary 

The strategy training examples described earlier represent some of 

the learning strategy programmes. However, the process is more complex 

than simply providing some instruction on how to perform some 

information processing tasks. What must be considered is the following 

(as Brown et al 1981 argued): 

1. learning activities and their nature must be known (strategies, 

rules, procedures); 

2. a lot needs to be known about the learners' characteristics if the 

training is to be successful; 

3. of equal importance is the nature of the material (type, context, 

structure of text etc); 

4. the nature of the task for which the learners are studying (level 

or recall, applying rules etc.) 
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It is needed to make learners aware of strategy - training 

programmes since different instructional outCOIIICO are rcquired by 

different content and that they require the use of different strategies 

for different learners. Any. learning situation involves the interaction 

of these variables (Jonassen, 1985). For this to be appropriately 

undertaken, it is needed that students be made aware of their processes 

and have control over them. This leads us to deal with what is known as 

metacognition and training students to better learn and understand, 

being fully aware and in control of their processes. 

4.4. Teaching of Monitoring Strategies to Aid Comprehension 

This section deals with what is termed as "metacognition". However, 

the definition of the term does not seem to be watertight. 

"Various forms of metacognition have appeared in the literature and 
some of these instantiations are puzzling and mysterious" (Brown 
et aI., 1983a; p. 106). 

Metacognition is defined as one's knowledge and control of the 

domain of cognition. However, two main problems arise with this 

defini tion. First, it is sometimes difficult to distinguish between 

what is metacognitive and what is cognitive. Second, there are many 

roots from which this area arose. It is not the intention here to go 

into the details of what is taking place in this area of inquiry. It is 

rather just a drawing of attention to issues and problems related to 

metacognition. 

Related to the first point, there is some confusion about what is 

metacognitive and what is cognitive. One factor leading to this 

confusion consists of many researchers loosely considering as 

metacognitive, any strategic action. The processes or acti vi ties of 

establishing the purpose of reading, identifying important ideas, 
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activating prior-knowledge, compensating for failure to understand, and 

assessing one's level of comprehension are some of those processes that 

are mentioned as metacogni ti ve skills of reading. However, which of 

these activities should be taken as cognitive and which can be taken as 

metacognitive or even which components of these complex activities are 

metacognitive is not clearly defined. (Baker & Brown, 1984). A second 

factor behind the confusion appears in two areas of modern psychology 

literature, namely, knowledge about cognition and regulation of 

cognition which are closely related. However, the two are 

distinguishable and have different historical roots (Brown et aI, 1983a; 

Yussen, 1985). 

Knowledge about cognition is the information human thinkers have 

about their own cognitive processes and those of others. They are 

relatively stable, statable, often fallible and late-developing (Flavell 

& Wellman, 1977). Regulation of cogni tion refers to those processes 

that include planning activities, monitoring activities and checking 

outcomes. It has been assumed that these activities are not 

necessarily statable, somewhat unstable, and relatively age dependent, 

that is, task-and situation-dependent (Brown, 1978; 1980; 1982). 

4.4.1 
Roots and components of Metacognition 

As far as the historical perspec ti ve is concerned, there are four 

roots from which metacognition stems. First, there is "the verbal-

reports-as-data" tradition (Ericsson & Simon, 1980). Second, is the 

issue of executive mechanisms within an information processing model of 

human and artificial intelligence (Brown, 1978; Boden, 1978; Klahr & 

Wallace, 1976; Siegler, 1981). Third, is the issue of self-regulation 

and conceptual reorganisation during learning and development (Gardner, 
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1978; Karmiloff-Smith, 1979, a & b; Marshall & Morton 1978). Fourth, is 

the transference from other-regulation to self-regulation (Brown & 

Ferrara, 1985; Brown & French, 1979; Wertsch, 1978; Vygotsky, 1978). 

4.4.1.1. Verbal Reports as Indication to Metacognition: (conscious 

reporting) 

The metacogni tive research using verbal reports as data reveals 

that old children have knowledge in memory (Flavell & Wellman, 1977), 

attention (Miller & Bigi, 1979), communication (Yussen & Bird, 1979), 

reading (Baker & Brown, 1984; Markman, 1979, Myers & Paris, 1978), 

studying (Baker & Brown, 1984; Paris & Myers, 1981), and Problem solving 

(Piaget, 1976). However, there are many problems attached to verbal 

reports. One is the difficulty of asking subjects to report about their 

conscious processes especially children. The second most obvious 

problem is the degree of reliability of verbal reports. What is the 

relationship between what the subjects report (say) and what they really 

do? This problem may be partly resolved in the analyst's perception of 

what s/he categorises as stable cognitive processes generalisable from 

the reporter's discourse. 

However, the problem of reliability does not lend itself more 

easily to such a solution particularly in processes that can be 

considered transient. In that case, they are likely to require 

adjustment to criteria and task demands. (Flavell, 1981; Flavell and 

Wellman, 1977) . To solve this problem of reliability Brown et al 

(1983a) propose that: 

"an adequate theory of relation of verbal reports to actual 
performance should include some a priori predictions of when verbal 
reports will be related to, or will influence performance, and when 
they will not" (p.109). 

Thus, 
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"desperately needed in the developmental literature are systematic 
evaluations of children's verbal reports on their own cognitive 
processes when stringent attention is paid to (1) the temporal 
relation between their reports and the cognition in question (2) 
the nature of the cognitions under evaluation; and (3) the 
influence of reflection on the operations of thought" (Brown etal 

1983a p.110). 

4.4.1.2. Control over Processes as indication to Metacognition 

The executive control, taken from information processing models of 

cogni tion, is considered to be performing intelligent valuation of its 

own operations. This control is assumed to be able to predict capacity 

limitations, be aware of heuristic routines and their appropriate ways 

of utility, identify and characterise the problem at hand, plan and 

schedule appropriate strategies, monitor and supervise the effectiveness 

of routines called into service, evaluate operations dynamically in case 

of success or in failure so that termination of activities can be 

strategically timed (Brown, 1978). This indicates that many complex 

opera tions are taking place wi thin a part of a system; namely the 

executive system. Theoretically (Boden, 1978; Dennett, 1978), this 

system is assumed to be automated and controlled, which causes long 

standing problems known in the cognitive information tradition. Under 

this, many processes are identified such as automatic and controlled 

processes (Brown, 1975; James, 1890; Norman, 1981; Schneider & Shiffrin, 

1977), planning (Hayes-Roth and Hayes Roth 1979; Newell & Simon, 1972; 

Selfridge, 1959), developmental studies of monitoring (eg. Brown, 1978; 

Brown & Campione, 1981; Markman, 1981; Norman, 1981), comprehension 

monitoring (eg. Baker & Brown, 1984; Flavell, 1981, Markman, 1981) and 

effort and attention allocation (Belmont & Butterfield, 1977; Brown, 

1981; Hale & Alderman, 1978). 

The ability to control and monitor one's state of learning depends 
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on the sensitivity one has to factors such as strategy, knowledge, 

material and task demands all influence the degree to which a learner 

will be able to coordinate his plans and engage in ac ti ve moni toring 

(Brown et al 1983a). 

4.4.1.3 Regulation of own Processes 

The self-regulation is the subjection of thought processes to 

examination and treatment of own thinking as an object of thought 

(Gardner, 1978), Hence the correction and detection of errors (Brown & 

Deloache, 1978; Clark, 1984) have been included in metacognition. 

Piaget (1976) distinguished between three primary types of self-

regulation. 

knowing act. 

First, autonomous regulation is an inherent part of any 

Learners continually regulate their performance by fine-

tuning and modulating their actions. Second, active regulation consists 

of the principles of trial and error in learning. The learner is 

engaged in constructing and testing theories in action (Kormiloff-Smith 

& Inhelder, 1974/5). Third, conscious regulation involves the mental 

formulation of testable hypotheses. Thus, the developmental progression 

is from unconscious autonomous regulation to active regulation. In 

other words, self-regulation processes have different levels. They are 

considered as central mechanisms in metacogni tion (Brown & Deloache, 

1978) . 

4.4.1.4 Transeference from other regulations to Self-Regulation 

This is a central issue in metacognition. Here it refers to the 

fact that self-regulation in learning contexts is influenced greatly by 

the regulation of others (see, Vygotsky, 1978, "Theory of 

Internalisation"; Deloache, 1984 "mother-child reading dyads"). In many 

studies, the child is taken through a learning task where the adult, 



68 

parent or teacher, regulates learning for the child. Ideally, adults 

here function as mediators in the learning process, acting as promotors 

of self-regulation by nurturing the emergence of personal planning as 

they gradually cede their own direction to that of children themselves 

(Brown et al 1983a, Brown et aI, 1984, Collins 8. Stevens, 1982; 

Palincsar 8. Brown, 1981; Schallert and Kleiman, 1979). 

In cases where the teacher plays the role of other-regula tor the 

goal would be the learner's self-regulating his learning. It is hoped 

that the student learns to perform comprehension-fostering activities in 

interaction with his tutor and be able to internalise the procedures as 

part of his own cogni ti ve processes in case of reading (Brown et al 

1984) where this has been achieved. 

Interactive learning experiences are intended to mimic real-life 

learning. Mothers (Wertsch, 1978, 79), teachers (Schallert 8. Kleiman, 

1979) and mastercraftsmen (Childs 8. Greenfield, 1980) all function as 

the supportive other. They provide the environment for the learner in a 

way that is interrogative and regulatory. This becomes internalised by 

the learner during the process. The learner, then, fulfils some of 

these functions for him/herself through self-regulation and self-

interrogation: 

"~1ature thinkers are those who provide conflict trials for 
themselves, practice thought experiments. question their own basic 
assumptions, provide conterexamples to their own rules, and so on" 
(Brown et aI, 1983a, p 124). 

4.5 General summary of the three Categories of teaching Comprehension 

Three types of teaching comprehension, or what is generally termed 

intervention research, have been dealt with. These research 

orientations tend to point to the following conclusions. Learning 

activities seem to determine performance. Some activities can be 
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specified, for example, asking of questions, (Anderson, Biddle 1975) 

making the text coherent (Kintsch, 1974; Kintsch & Van Dijk,1978; Van 

Dijk, 1977) activating one's schemata relating content to previous 

knowledge (Glaser, 1984 Jayaraj, 1981) monitoring one's activities, 

(Brown et al 1984). Evidence indicates the existence of both specific 

sets of activities, powerful and limited to some circumstances, as well 

as more general ones, which are weaker but broadly applicable and 

possibly necessary for effective use of, or access to, the more specific 

routines. So, it is obvious that what is needed is provision of 

appropriate instructional programmes to these findings. It is not 

however necessary for the learner to be aware of what is being done in 

order to ensure the effectiveness of learning for those effects to be 

obtained (Brown et al 1983a). 

There are expected limitations to these effects. Knowledge 

differences can limit the benefits that could result from inducing the 

subjects to carry out reasonable learning activities (eg Siegler, 1976, 

78). Another limitation is the transfer of training to novel 

si tuations. More ambitious research has started to programme transfer 

(Stokes and Baer, 1977). In these efforts, the major factor has been an 

increasing attempt to foster the understanding of the specific skills 

being taught, both by providing knowledge about the skills or by 

explicitly including general self-regulatory or exectuive, functions in 

the tutorial interaction. 

4.6 Programmes ReflecU ng of Differcnt /\pproflchcA to I.cflrni ng flnd 

Higher-level processes: Teaching of Comprehension 

These programmes reflect the different approaches mentioned 

earlier. They are seen to encourage thinking, problem solving and 

abili ties to learn. They differ in the amount of emphasis they put on 
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knowledge content. 

4.6.1 Process-oriented Programmes 

Whimbey and LOCkhead (1980) developed a programme in analytical 

reasoning with the aim to counteract the assumption stipulating that 

good problem solvers are more aware of and use more self-monitoring 

procedures than poor problem solvers (Bloom & Broader, 1950). The 

analytical reasoning programme assumes that most mistakes are made 

because of failure in reasoning, such as the failure to systematically 

approach the problem or represent it. 

The programme elicits procedures for reasoning and problem solving 

that avoid these errors through carefully designed step by step problem 

exercises. The learner would loudly report how slhe is thinking to a 

partner who points out any mistakes without giving corrections. 

Feuerstein's attempt is more widespread and has a longer period of 

application. It is the Instrumental Enrichment Programme (Feuerstein et 

aI, 1980 ). The programme is based on three different theories of 

psychology; namely, psychoanalysis, behaviourism and psychometry. It 

assumes that it is possible to modify people's cognitive structure. 

Cogni ti ve capabil i ties are seen as dynamic and modi fiable, contrary to 

what many theories advocate. The person is helped by the programme to 

adapt to the environment. This is achieved through cogni ti ve 

modifiability, which entails that the concern is not the acquisition of 

some knowledge or parts of academic skills but the ultimate destiny of 

helping the retarded performer. Retardation is not necessarily 

hereditary. It may well be because of lack of mediated learning 

experience. This term refers to: 

"The way in which stimuli emitted by the environment are 
transformed by a mediating "agent", usually a parent, sibling, or 
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other care-giver. This mediating agent, guided by his intentions, 
culture, and emotional investment, selects and organises the world 
of stimuli for the child. The mediator selects stimuli that are 
most appropriate and then frames, filters, and schedules them; he 
determines the appearance or diappearance of certain stimuli and 
ignores others. Through this process of mediation, the cogni ti ve 
structure of the child is affected. The child acquires behaviour 
patterns and learning sets, which in turn become important 
ingredients of his capacity to become modified through direct 
exposure to stimuli" (Feuerstein et aI, 1980 p. 15-16). 

Thus, Mediated learning experience represents an interaction 

between the child and his environment. 

The goal of the programme, as has already been made clear, is to 

increase the capacity of the learner to be modified through direct 

exposure to stimuli and experiences with life events and with formal and 

informal learning opportuni ties. The goal is realised through the 

fulfilment of subgoals. First the deficient cognitive structure is 

corrected. Second, basic concepts, operations and other components 

necessary for the programme are acquired. Then habit formation creates 

intrinsic motivation. Fourth, while confronted with success and failure 

in the behaviour tasks of the programme, the students should be able to 

produce reflective and insightful processes. Fifth, there is the 

creation of task-intrinsic motivation. This is apparent in the 

enj oyment of a task and the social meaning of success. The last but 

most important sub-goal is the generation of autonomous cognitive 

behaviour, that is, the attitude of the student towards his ability to 

generate information and his readiness to function as such, as a result 

of this self-perception. 

The material is instrumental in the sense that it is devised to 

have an effect. It is also content-free. This stance is taken because 

of some resistance due to the inhibiting factor of content in the 

modification of cognitive behaviours if content were used. The learner 
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may resist modification because of many reasons, such as lack of 

activi ty, lack of ability to relate stimuli to specific concrete tasks 

or difficulty of selecting and using relevant elements from a given set 

of data. The resistence to the material comes from the content of the 

curriculum which may have its own organisation that would consist of the 

organisation of the programme. The resistence from the teacher comes 

from his role as representative of a system that demands a certain 

degree of efficiency and an identifiable end product as a result of the 

process of teaching. 

resistence to content. 

Previous failure could also be a source of 

The programme consists of 15 instruments of paper and pencil 

exercises. Each instrument focuses on a specific cognitive deficiency 

and addresses the acquisition of other prerequisi tes of learning. The 

programme provides a one-hour lesson per day for three to five days a 

week over a period of two to three years. These exercises can be 

divided into two categories. Exercises are accessible to even the more 

or less totally or functionally illiterate individual and those that 

require a relatively proficient level of literacy and verbal 

comprehension. The programme provides systematically ordered and 

intentionally scheduled oportunities for reasoning and problem solving. 

This is achieved through didactic techniques and exercises which are 

gradual in their difficulty. These sets of tasks encourage cogni ti ve 

activities like perceptual organisation, problem representation, 

planning goal analysis and problem restructuring. 

4.6.2 Programmes that use Generally Familiar Knowledge 

Other programes teach thinking in the context of general knowledge 

(eg stories). Covington et al (1974) devised a programme where thinking 

is taught in a context of stories that would present a challenging 
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problem. The students are put in a situation where they have to state 

the problem, formulate questions about it, analyse the information, 

generate new ideas, test hypotheses and evaluate possible courses of 

action. These are formulated as thinking guides. 

Based on every-day-life situations, a self monitoring strategies-

programme was developed by de Brono (1985). The programme is content 

free. It is based on real-life situation such as how to spend one's 

holidays, changing to a new job etc... The programme helps the learner 

to go through these situations, think about what one could do, question 

one's way of going about them and so on. 

4.6.3 Problem-solving in Well-Structured Domains 

Some programmes teach general problem solving in well-structured domains 

such as physics and mathematics. An example of this is Polya's (1946) 

book on "how to solve it". He proposes that explicit attention be paid 

to process as well as to content. He suggests helpful ideas such as 

looking for analogical situations; looking for solutions to partial 

auxiliary problems, decomposing a problem and recombining elements. 

There are also other ways of fostering general heuristic processes such 

as introducing students to specific problem-solving techniques that can 

be used in various specialisations they encounter (Rubenstein 1975). 

Another way is to teach more general methods in solving problems, which 

is assumed to help in more specialised subjects (Wickelegren, 1974; 

Hayes, 1981). 

4.6.4. Logical Thinking in the School Curricula 

Of interest are those programmes that foster thinking skills in the 

specific context of school curricula. (Lipman et al 1979, 1980). The 

argument is that basic skills and complex processes are hierarchically 
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ingrained in educational philosophy and in educational research. This 

makes it difficult to conceive of the interdependency of basic skills 

and the skills of reasoning and thinking. The authors state that the 

pragmatic nature of inquiry must be made apparent in the course of 

acquiring knowledge. 

4.6.5. Comments on the Programmes 

The programmes are designed in an attempt to encourage different 

high-level cognitive processes in school contexts. Those programmes are 

of two different categories, those devised to improve general 

metacognitive and self-monitoring of one's mental processes while 

learning and those which elicit thinking skills in problem solving of 

formal well-structured domains such as mathematics. The programmes seem 

to share the assumption that teaching thinking skills to students will 

help one overcome the failures and inadequacy of solving problems they 

face in school and in everyday settings. This stems from the following 

assumptions: 

if one is aware of one's processes and their weaknesses one can 

correct them, subsequently; 

general cognitive processes can be taught through training; 

if so then this training can be transferred to more specific ones. 

In evaluating these programmes, ~laser (1984) finds that they generally 

emphasise the teaching of general processes that could possibly be 

acquired as a result of thinking. They suffer misrepresentation of 

complexi ty of real-life situations as well as their use of abstract 

tasks and puzzle-like problems. There have been Ii ttle attempts to 

connect thinking and problem solving to learning of relevant background 

knowledge. 
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These problems seem to be due to the fact that these programmes are 

deri ved from early theories of cogni ti ve psychology (psychometrics & 

basic information processing) which seem to operate in situations where 

there is little specialised knowledge and skill as well as knowledge 

domain. They ignore those features which make the learners use general 

methods when faced with novel situations. They seem to be less powerful 

in the context of acquired knowledge and specific task structures. 

Their lack of focus on domain specificity is due to their wide 

applicability and generality (Newell, 1980). These methods used 

relatively knowledge-free problems which reveal little about learning 

and thinking that require domain-specific knowledge. 

These programmes show how they might have improved the basic 

skills. However, they fail in improving higher-level cognitive 

processes such as thinking and deeper understanding. 

programmes described above leave much to be desired. 

The kind of 

They need to 

incorporate more of the knowledge that the person possesses and to 

implement them in real-life situations. For these to be achieved, it is 

necessary to look at the theories that have dealt with learning in 

general and comprehension in particular. From those theories practical 

programmes and workable models in the classroom environment can be 

derived. 
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CHAPTER 5 

ELABORATION AS COMPREHENSION FACILITATOR 

Elaboration is the process of additions of a meaningful mediator to 

a text to clarify or relate it to the reader's own background knowledge. 

This mediation is expected to help retention and comprehenshion since it 

generates associations, relates the stimuli to existing schemata and 

knowledge. It may offer and can be used in different forms such as 

giving examples, drawing analogies, making inferences and so on. 

5.1 Script Elaboration Model 

A script elaboration model is offered by Reder (1980) as an 

explanation of reading comprehension. It is an hybrid form of Schank 

and Abelson's (1977) concept of 'script'. This model emphasises the 

role of elaborative processing the reader must perform to make sense of 

texts. 

The reader must infer any missing 1 inks or omi tted information. 

The reader must detect anomalies and propose mediating links that 

resolve them. S/he must also generate expectations about subsequent 

input. 

Elaboration benefits both comprehension and long -term retention. 

The notion is that the more extra processing one does that results in 

additional related or redundant propositions, the better will be memory 

of the material processed (Reder, 1980). 

If the view that reading is generating meaning is accepted, then 

the author's message(s) as well as the inferences made and the 

embellishments that are added to what is read all become part of the 

process of comprehending text. These take different forms. They are 
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generated meanings that can be constructed at different levels of 

abstraction. They can also appear as derived interpretations and 

understandings. 

This is similar in approach to what is termed the "generative 

model" (Wittrock, 1974, 1978). In this model meaning is actively 

generated by relating the text to memories and schemata. To construct 

meaning from a text, readers attend to the text; they perceive its 

wri tten symbols as characters in language. They decode or transform 

these linguistic representations into semantic units that can have 

meaning in them. They encode language by relating it to their 

knowledge and their memories or experiences. From their relationships 

comes reading comprehension (Wittrock, 1981). She argues that: 

"Reading comprehension is the generation of meaning for 
written language" (\vittrock, 1981 p.254) 

These models make positive suggestions for teachers to facilitate 

comprehension. They break down the comprehension process into definable 

units and open the possibility of identifying areas of weakness for 

remedial attention. The major inspiration of such suggestions is that by 

breaking down comprehension processes into identifiable / teachable 

units, it has been made possible to devise a model consisting of step-

by-step procedures for teachers, in Algeria, with a view to helping them 

help their student to understand better (see Chapter 8). 

5.2 Evidence for Elaboration as Facilitating Comprehension: 

Studies on memory have shown the importance of elaborations in 

retention of information read. A sample of these studies is reviewed 

here. 

In their seminal work Craik and Tulving (1975), while reviewing 

their position on the levels of processing approach Crai k & 
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Lockhart,1972 p.291) concluded that 

"memory performance depends on the elaboration of the 
final encoding. Retention is enhanced when the encoding 
context is more fuly descriptive". 

Explaining this view, Anderson and Reder (1979) hypothesised that 

manipulations designed to affect what has been referred to as depth of 

processing are having their effect by changing the number and type of 

elaborations stored. Both, above, suggest that there is a relationship 

between the number of elaborations readers make about specific 

information during encoding and the subsequent memorability of that 

information (Palmere et al 1983). 

To support this claim, Palmere et al (1983) conducted a five-

experiment study to examine the effect of elaboration. Twenty-two 

undergraduates were made to read a 1,200-word passage containing thirty-

two paragraphs. Each paragraph consisted of one main idea sentence and 

three equally subordinate idea sentences. The text was then divided 

into four sections of eight paragraphs each. The paragraphs of section 

one remained intact. The paragraphs of section two were shortened by 

randomly eliminating one subordinate sentence. Section three had two 

subordinate sentences eliminated from each of its paragraphs. Section 

four had all three subordinate sentences eliminated from each of its 

paragraphs. 

If taken as elaborations, main ideas supported by more subordinates 

were found to be better recalled than those with less subordinates. The 

results, in fact, showed that more was recalled about these main idea 

sentences. The more elaborated an idea was the better it was recalled. 

A set of alternative hypotheses may be advanced to explain the 

improvement of recall. One is that surface structure {paragraphs spaced 
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as a cue) may be behind recall improvement. Other alternatives are the 

time spent on processing material and reprocessing of main ideas 

supported by subordinate sentences. 

To rule these alternative interpretation out another experiment was 

conduced to see how different adj unct questions calling for different 

amounts of information, as degrees of elaboration, influence subsequent 

recall. Three different types were advanced. The first asked about 

information from one, the second from two and the third from three 

subordinate-idea sentences. Note that each type of the above questions 

followed a paragraph. It is to be remembered that the text is the same 

as above (4 sections with paragraphs all similar to section one). The 

questions were asked for each sections, as explained, except for the 

last section where no questions were asked. As adjunct questions 

required more elaboration of the main idea of paragraphs, recall of 

those increased. 

The results extended the findings reported by Craik and Tulving 

(1975) to more complex and educationally relevant materials. They are 

also consistent with the view that recall of any particular proposition 

depends on the amount of elaboration made during study (Anderson and 

Reder, 1979). 

This research leads to the conclusion that the more elaborations a 

learner makes, or is induced to make, about an idea(s), the more likely 

slhe is to remember it (them). 

5.3 Elaboration and Learning 

Related to elaboration usefulness in learning, Stein and Bransford 

(1979) have studied the effects of elaborations on learning. They 

assume that elaborations that readers make are essential parts of the 

learner's activities, which have an effect on learning 
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(retention/comprehension). Here, elaborations are conceived as means of 

utilising knowledge to interpret new information. The most effective 

elaborations are those that involve knowledge of the learners that 

clarifies the significance or relevance of concepts relative to the 

events in which they occur. Usually the experimenter provides these 

elaborations. The study shows that this type of elaboration helps 

learners to learn and recall the information they study (O'Neil, 1978). 

However, it does not clarify the constraints which determine the 

effectiveness of self-generated elaborations. 

5.3.1 Experimenter's-vs-learner's and Precise vs Imprecise Elaborations 

Stein and Bransford (1979) conducted a study of two experiments to 

answer this question. The first experiment was carried out to partly 

replicate Stein et aI's (1978) study. Four groups participated. The 

first group was assigned to read some sentences with a view to learning 

them. The second read the same sentences with imprecise elaborations; 

the elaborations were, however, semantically and grammatically congruent 

with the base sentences. The third group read sentences with precise 

elaborations provided by the experimenter. The fourth group, the added 

element on top of Stein et al's (1978) study, were given the sentences 

and were asked to generate their own elaborations. 

The hypothesis is that 'precise' elaboration would yield better 

retention. Note that the quality of precision of subjects' elaboration 

is defined according to their relevance or significance as related to 

the target concepts in the acquisition sentences. 

The results showed that the comprehensibility rating for groups 

one, two and three was 4.10, 3.48 and 3.43 respectively. The recall 

means showed the highest performance was recorded for group three 

followed by group four then group one and lastly group two. This shows 
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that the more precise the elaborations the more enhanced the learning. 

1\1Ul'eUVet', whell l'cuulLo wef'C 1lIIIIlYlIl'd ('Uf' p('(~c:lLl!(JII, LIley IlldlclILed 

that subject-generated elaborations facilitated recall performance, 

relative to subjects who heard only the base sentences (group one), only 

when the elaborations clarified the precise significance of target 

concepts. 

In their discussion, Stein and Bransford, state that their study 

replicates and extends Stein et aI's (1978) study. Semantic 

continuation congruent with the basic sentence would facilitate or 

debilitate retention compared to the basic sentence alone. When 

elaboration helps to clarify the precise significance of those words in 

the acquisition sentences, the retention is enhanced. Then, if a self-

generated elaboration is to be effective in producing a good 

performance, it has to be of a good quality as defined above. As the 

analysis suggests that quality of elaborations is dependent on questions 

asked, the precision is based on asking the relevant questions. 

5.3.2. Adjunct Questions and Precision of Elaborations 

The second experiment was set to look at relations among question 

asking, precision of elaboration and subsequent retention. Four groups 

participated in the experiment. Group one was given sentences with 

imprecise elaborations (IE). For group two, sentences were provided 

with precise elaborations (PE). Groups three (IG) and four(PG) were 

encouraged to generate elaborations. Group (IG) were prompted to 

elaborate with the question "what else might happen in this context"? 

Subjects in the (PG) group were prompted to elaborate with the question 

"why might this man be engaged in this particular type of acti vi ty"? 

The second question was meant to produce more precise self-generated 
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elaborations. 

The results of an ANOVA analysis showed a significant main effect 

for the type of elaborative context. The PE group showed higher 

retention results than the IE group (both experimenter-generated 

elaborations ). Also the PG group performed better than the IG group 

(elaborations generated by subjects in both groups). The results also 

indicate that subject-generated elaborations which are rated imprecise 

were more effective than imprecise experimenter-provided elaborations. 

It is clear then, that the elaboration in learning is done for two 

reasons: 

1) "people who ask themselves relevant qeustions may be more likely 
to notice situations where they need further clarification. 

2) an emphasis on the types of questions students ask themselves 
may also have important implications for understanding individual 
differences in learning and retention". (Stein and Bransford, 1979 
p. 775) 

5.4. Inference Making and Elaboration 

As it appears form the above pieces of evidence, elaborations 

facilitate comprehension and retention. This, viewed in a wider 

theoretical context} can be well understood. Elaborating is related both 

to inference making and schema embedded in the text processing 

models. 

Related to inference making, many positions assume that 

comprehension of text requires one to make inferences. This activity 

fulfils two functions: First, it fills any missing slots in the 

structure of the text being read. Second, it connects elements in the 

text structure with other events in order to provide a higher-level 

organisaton. On that basis a learner may make two kinds of inferences. 

S/he can make connecting inferences and, s/he may make predicting or 
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explanatory inferences. Warren et al (1979) have developed an inference 

taxonomy based on three main sources of information. 

\\ 
1. logical relations between events specified in text (causes, 

motivations, and conditions: why and how?). 

2. Informational relations specific people, objects, times, 
places etc. (who, what, when, where?) 

3. Understander's world knowledge about objects, actions and 
events in the text~ (Warren et al. 1979, p27) 

Relevant to the present discussion is that while a reader is 

reading a text to comprehend it, s/he is making inferences to connect 

what s/he reads to his/her world knowledge (Warren et al 1979; 

Wittrock, 1974). Second, the extent of the understander's world 

knowledge of the objects and events is involved (Anderson et al 1976; 

Pearson and Gallager, 1983), The two factors jointly contain the choice 

of alternatives and direct inferencing. As far as elaborating 

inferences are concerned, the readers usually add to the text from their 

world knowledge by providing details to clarify and make sense of what 

is being read (Stein and Bransford, 1979, Stein et al 1978). 

5.5 Schema and Elaboration 

The schema approach stipulates that while one reads a text, one 

imposes one's world knowledge frame and sees the text in that light. A 

schema is an hypothetical knowledge structure which represents an 

organisation of comprehender's experiences wi th the real world 

(Anderson, 1978, Bartlett, 1932). Schemata do not correspond to one 

particular experience but rather to a common set of features 

(Blackowiez, 1982). As has been developed in Chapter three, this schema 

structure is most interesting to reading comprehension in that it allows 

for enrichment of the text through elaboration and inferences. 

There are three characteristics related to schema processes. 
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First, is schema availability (or prior knowledge); that is the 

knowledge that one possesses of the world and brings to bear on the 

situation or influences the passage to be read (Dansereau et al 1979; 

Pearson et al 1979). Second, is schema activation (Spiro, 1975) Whose 

role lies in triggering the schema processing. The background knowledge 

here guides the interpretation of the text at hand and helps the reader 

to see the information in the light of the existing schema which in 

itself may be modified and refined (Norman, 1978). Third, is the schema 

maintenance (Sprio et al 1980). Here, the schema is made more general 

and has a well defined structure and skeleton rather than the 

information from specific or few instances. It becomes a higher-order 

presentation of the world against which different pieces of information 

are represented and interpreted. One can consider that such conditions 

are closely related to metacognitive strategies (Brown and Simley, 1978; 

~1yersand Paris, 1978). 

Research has shown that the notion of schema has advanced our 

understanding about reading comprehension in practice. Pearson (1985) 

stated that: 

"prior knowledge (in the form of schemata) influences 
our comprehension to greater degree than earlier research would 
have suggested" p17. 

Anderson (1984) summarised the influences that schemata have on 

comprehension as follows: The schemata 

1. provide ideational scaffolding for assimilating text 

information. 

2. facilitate the selective allocatio~ of attention, 

3. enable inferential elaboration, 

4. facilitate editing and summarising, 



5. allow for orderly search of memory, and 

6. permit inferential reconstruction. 

Moreover, prior knowledge has a very powerful influence on 

comprehension. Johnston and Pearson (1982), Johnston (1984) found that 

prior knowledge of a topic is a better predictor of comprehension than 

is either intelligence test score or a reading achievement test score 

(see Pearson, 1985 pp 17-19) 

This model of schema is much inter-linked with the process of 

inference-making. It is usually not possible to make inferences about a 

text without having the appropriate activated schema. For example, when 

inferences are made to produce elaboration and those are not precise, 

this does not facili tate the subsequent learning as much as when the 

elaborations are more relevant to the schema bearing on the information 

under study (Stein and Bransford, 1979). On the same token, it is very 

difficult to make a schema relevant to a given stimulus if no inferences 

are made. 

The point that can be made from all this is that the outcome of 

reading whether recall or comprehension consists of more than a 

reconstruction of the author's meaning. Rather, within the constraints 

of the lexican and syntax, readers construct one or more messages 

consistent with their knowledge structures and those they perceive to 

reflect that of the author. For this, reading is seen to be a 

generative process. This will be discussed in the next section when the 

teaching of comprehension is done through this model. 

Adapting the results of the concepts of elaboration making and 

their usefulness in learning, as and when related to precision, 

inference-making and schema, the model developed in this research takes 
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full advantage of the results reached in the west (mainly America,) to 

be pragmatically implemented in Algerian schools in order to improve 

teaching and learning processes. The model (see Chapter 9) will include 

procedures for encouraging elaboration-making inferred from the pupils' 

experiences. Not only will the procedures try to induce pupils to 

elaborate but by requiring them to justify their responses, they are 

encouraged to benefit from their background knowledge, to give and make 

elaborations that are precisely inferred. The model benefits from 

practical research applied in the U.S.A (Linden, 1979). This will be 

discussed in the next section when the teaching of comprehension is done 

through the elaboration model. 

5.6 Teaching of Reading Comprehension: The Generative Model: 

5.6.1. What is the Generative Model of Learning? 

The foregoing review emphasised the main processing acti vi ties a 

learner needs to perform in order to achieve understanding of a text. 

S/he must elaborate the messsage by referring it to past knowledge. 

Elaboration is only effective to the extent that it is precise. 

Elaboration is enhanced by asking questions to clarify the text. 

Clarifying questions guide elaboration towards greater precision. 

Elaboration is also improved by inferences; or it may be seen as part of 

the same process. The reader must spot inconsistencies and "logical" 

gaps and attempt to fill them as well. 

We are now in a position to construct a procedural heuristic model 

aimed at guiding classroom learning and comprehension of text. This 

model should engage teachers in the activity of pupils' comprehension 

rather than leave them as passive irrelevant bystanders. It is intended 

to remove the apparent helplessness implied by such widely quoted 
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teachers' statements like "I can do no more; the pupil either can 

understand or can't understand". 

This model stipulates that reading comprehension is achieved when 

1) readers build relationships between the text and their knowledge and 

experience, and 2) among the different parts of the text. This has been 

experimentally supported (Bull and Wittrock, 1973; Doctorrow, et aI, 

1978; Wittorck and Carter, 1975; Wittrock et al 1975). 

It is well known that cognitive theory implies that learning is 

predictable and understood in terms of: 

1. what the students bring to the learning situation; 

2. how they relate stimuli to their memories and 

3. what they generate from previous experiences. 

Berliner and Gage (1976) assert that the emphasis is placed on the 

students' receiving, perceiving and organising ideas found in the 

instruction and/or the instructional material. Learning, then, becomes 

the active restructuring of perceptions and concepts (Good and Brophy, 

1977). Instruction, according to cogni ti ve theory, should activate, 

faci Ii ta te, main tain and enhance the learner's pe rcep t ion and 

organisation of information (Resnick and Beck, 1974, Gagne, 1976). 

Instruction should serve to facilitate the learner's construction of 

meaning from his/her experience (Wittrock, 1974; Wittrock et aI, 1975). 

If learning, is seen to be the active restructuring of perceptions 

and concepts (Good and Brophy, 1977), this, then will lead to the 

understanding that reading with comprehension would be the active 

assocation of the text serving as the stimulus to the reader's stored 

information (Carroll, 1964; Barbe, 1968; Russell, 1970; Dechant, 1970; 

Dolch, 1970; Miller, 1971; Goodman, 1973; Singer, 1973; Wittrock, 1973; 

Dechant & Smith, 1977). 
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To sum up, the generative model, then assumes that reading wi th 

comprehension would seem to occur when the generative, or constructive, 

cognitive processes have been activated and maintained during reading. 

(Kohlers, 1968; Wittrock, 1974». When instruction is described as 

involving the stimulation of relations between the stimuli and stored 

memories by inducing verbal or imaginal elaborations, reading 

comprehension could be enhanced. This is realised when the instruction 

enables the students to utilise their generative cognitive processes. 

5.6.2 The Generative Model Applied in the Classroom 

Linden (1979) and Linden et aI, (1981) carried out a study to 

investigate the effects on reading comprehension of an instructional 

sequence derived from conclusions about the generative model. 

After reviewing the literature, Linden (1979 p33-34) made some 

generalisations stating that: 

1. "reading comprehension may be facilitated when the individual 
associates the text with prior experiences. 

2. Verbal and imaginal elaborations 
instructional events that emphasise 
experience. 

seem to be 
appropriate 

those 
past 

3. A sequence of instructions that proceeds from imaginal tasks 
to verbal, or simple to complex may enhance the production of 
elaborations". 

Then she concluded that "for reading comprehension to occur the 
following should be fulfilled: 

1. availability of relevant experiences; 
2. associations of those experiences with text; 
3. elaborations should facilitate this association; 
4. this association is to facilitate comprehension of text". 

The purpose of her study was to develop a set of instructional 

principles and procedures upon which an effective method of teaching 

reading could be determined. 
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The study considered the following: 

enhanced level of reading comprehension through scores; 
instructional events: activating generative cognitive 
processes; 
transfer of meaning from experience to text; 
instructions that relate to production of - experience 

- text; 
order or sequence of instruciton". (Linden, 1979 p4) 

Based on the above, questions were posed in an experimentally 

verifiable manner. (eg. what instructional activities best enhance 

association of previous experiences with the text?). 

This study (Linden, 1979) emphasised instruction to elaborate as 

the principle feature, based on the consideration that elaborations aid 

in the association of memory (past experience) with the text, thereby 

enhancing comprehension. 

Four hypotheses were formulated: 

HI Text-relevant generations enhance reading comprehension; 

H2 When teaching proceeds from imaginal to verbal generative 

acti vi ties, more text-relevant generations are constructed. 

Consequently, the text is better comprehended; 

H3 Text-relevant generations are more enhancing of reading 

comprehension as compared to generations not relevant to 

the text; 

H4 The number of text-relevant generations correlates positively 

with reading comprehension. 

58 fifth grade public school pupils (30 boys and 28 girls) from Los 

Angeles neighbourhood participated in the experiment. They were 

randomly allocated to four groups as follows: 

1. Imaginal to verbal generations; 

2. verbal to imaginal generations; 

3. No instruction to generate; 
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4. Classroom teacher taught control. 

Three stories were given to children to read. On each story one of 

the above (1-3) procedures was applied. Each story was read for 45 

minutes, then followed by a test on factual information and a test of 

story comprehension (15 minutes) 

day over three days. 

Each story was read in a different 

In the imaginal generations (1): the teacher gives instructions to 

make mental images and draw pictures. In the second story (2) the 

teacher instructs pupils to divide text into sections and summarise each 

one. In the third story (3) the teacher tells the pupils to make verbal 

elaborations. These include: descriptions, analogies, metaphors etc. 

involving the stories and the pupils' own experiences. 

For group one, the sequence was (1,2,3). For group two the 

sequence was (3,2,1). Group three did not have any of these 

instructions although they read the three stories in the sequence group 

one did. They received their instruction in the conventional reading 

techniques and objectives, namely, main ideas, events and characters, 

vocabulary, etc. This group was a control to measure the effects of 

generative activities, using the same teacher as was used in groups one 

and two. Group four, as another control, was taught by the children's 

regular teacher where instruction related to the three stories was left 

to the teacher's discretion. The intention of the procedure was to 

provide a basis for comparing the results of the experimental procedures 

with more conventional techniques. 

Three judges rated the relevance of questions of the two posttests to 

the text. Firstly, multiple-choice questions for fact-retention were 

used. Secondly, a completion test was used as a comprehension measure. 

A third measure was the number and type of generations the learners 

made. 
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A third measure was the number and type of generations the learners 

produced during instruction. The number of generations accepted are 

those considered by the three judges as being relevant. The relevance 

was appropriate to the conditions that the elaboration made should meet: 

1. that it contains an element of text (eg. character or object); 

2. contained at least one event or activity of the text; 

3. it described a relationship between text and the child's 

experience. 

By making an analysis of variance, results showed statistically 

significant differences among the treatment groups on the fact retention 

test (p < .01) and the comprehension test (p < .01). The correlation 

between the number of generations and comprehension was .44 (p<..Ol) for 

all treatments combined. The first hypothesis was supported. The 

learner's text-relevant generations do enhance reading comprehension. 

The second hypothesis, namely that the sequence from imaginal to verbal 

generations would produce more-text related generations than from verbal 

to imaginal, was partly supported. This has, however, failed to 

significantly produce an increase in comprehension. Hypothesis three 

was not possible to test. The three judges rated all generations 

produced to be text-relevant. The fourth hypothesis stating that the 

number of text-relevant generations correlates positively with 

comprehension of the text was supported. 

The generative model of learning O-Jittrock, 1974) as Linden and 

Wittrock (1981) argue, assumes that: 

"teaching which induces learners to perform generations, 
relating the parts of the text to one another or to reader's 
background and experience, enhances comprehension (Linden, 1979) 
p.54. 

The generative teaching procedure (generation of metaphors, 
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analogies, summaries, pictures and inferences), compared to two 

controls, increased the number of generation and enhanced comprehension. 

The correlation of generation with comprehension showed relatedness of 

generations and comprehension. This improvement in comprehension can 

only be attributed to the generation performed since all other factors 

were controlled. Also, it was clear in this study that it was those 

activities that the learners performed that constituted the factors 

contributing comprehension improvement. 

The conclusion is that, taken together, the data on which Linden's 

study is based indicate that without any increase in the time given to 

instruction, reading comprehension among 10-year-old children can, 

sometimes at least, be enhanced sizeably by generative teaching 

acti vi ties that induce the learners to construct analogies, summaries, 

pictures and inferences as they read. 

When the readers cannot adequately attend to the text, and cannot 

generate elaborations from this model, then elaborations to present its 

meaning are appropriate for facili tating comprehension. However, when 

readers attend to the text and can, but do not, spontaneously generate a 

meaning for it, instructions to elaborate it verbally, to create images, 

to draw pictures, to cons truc t inferences, applications and analogies, 

or to assimilate it wi th higher -order concepts seem appropriate. The 

objective is to induce the readers to construct the relations between 

the text and their knowledge and experience (see Wittrock, 1981; see 

Also Stein et aI, 1982). 

The multifaceted model, based on the results of the studies 

reviewed in this chapter, will include - as part of its procedures - the 

concepts of elaboration making. Procedures will specify ways of finding 

out whether pupils, in the Algerian schools, make elaborations and will 
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induce them to elaborate cases where pupils fail to do so. The teacher 

poses a series of questions and instruct pupils to give answers which 

would ensure participation in the class and hence produce elaborations 

that are inferred by pupils relating the information in the text to 

their personal experiences (see Chapter 9 section 9.5.3). 
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CHAPTER 6 

SU~lMARISATION 

Research in the fields of learning, memory and education has always 

looked at summary as an important research tool and a way of reflecting 

learning (Entwistle, 1979; Brown & Day, 1983b; Brown et al; 1981, Taylor, 

1982; Garner, 1982, 1984). 

6.1 Summaries as advance organisers: 

Many studies used summaries as advanced organisers meant to 

facilitate learning of texts. (Hartley et al, 1979; Glynn & Di Vesta, 

1977; McLaughlin Cook 1981; Vezin et al 1973). In this capacity 

summaries are said to fulfil three main functions: 

used 

"1- they clarify the content of an article and thus help readers 
decide whether or not they want to read it; 
2- they help readers organise their thoughts about what is to 
follow, and 
3- they aid the recall of important features in the Article" 
(Hartley et al? 1979 p.60). 

In the advanced organisers field, it is assumed that facilitators 

are tools that help make associations between the facilitator and 

the material to be read. The facilitator plays the role of an anchoring 

factor in the sense that it triggers off the relevant knowledge 

structure (Ausubel, 1963) as well as the direction of attention and 

guidance to the important factors of the text (eg Rothkopf, 1971; 

Anderson & Biddle, 1975). This is the light in which summary, as a 

facilitator of text comprehension, is seen. 

Hartley et al (1979) carried out a study to explore the role and 

position of summaries. Three groups were allocated to three treatments. 

The first read a text without a summary. The second and third read a 

text with a summary at the beginning and the end of the text 
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respectively. The results showed that the group who read the text with 

a summary at the end performed better on qllcr;lionn on thc pnonnp;c. 

These results seem to support other existing evidence (Vezin et aI, 

1973) . 

This can be explained by saying that a summary at the end had a 

recency effect since it reviewed the main ideas of the text. The 

subject had to use these ideas to reconstruct the details. Hartley et 

al (1979) stated that, "the summary at the beginning of the 

passage, .... , seemed to be redundant in that its effects were no 

different from when it was omitted" (p.63)' It would, however, be 

explained to be in contradiction with the claims of advance organisers 

(Ausubel, 1960, 1963). According to this view, the summary should have 

helped to better understand parts of the text. 

Hartley and Truman (1982) carried out a series of five experiments 

on the effects of summaries on the recall of information in a similar 

way to Hartley et al (1979) and found that summaries enhanced recall of 

information regardless of the posi tion of the summary. There were no 

significant effects due to the position of the summary as related to the 

text (eg at the beginning, or at the end). 

The failure of summary, in the study of Hartley e t al (1979), to 

produce any significant effect when placed before the text is apparently 

due to the fact that the summary hindered the students' normal 

strategies of learning. Having read the summary, the readers only 

concentrated on what the summary contained. This put them at a 

disadvantage by not paying attention to other contents of the text. 

Further, McLouchlin Cook (1981) suggests that there is a possible 

reason for the beginning summary to be ineffective. The summary in such 
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a position is more difficult to read than a full passage. This may make 

the reader give just a quick look at the summary and go on to read the 

text more carefully since the main ideas are all explained and supported 

by details. However, if the summary is at the end, its comprehension is 

facilitated since there has been a prior exposure to the passage. 

As it was clear to experimenters in the studies of Hartley et al 

(1979) and the ones quoted (Vezin et al 1973-74; Glynn and ~i ~esta. 

1977), there were no steps or instructions made to make readers see the 

importance of the summary. McLaughlin Cook (1981) used the same studies 

with some variation. He presented summaries at the beginning and the 

end in separate sheets and in sheets where the summary and a piece of 

the text were on the same page. Also a control was provided without a 

summary. 

The predictions were: 

1) end summary will produce more recall than no summary; 

2 )beginning summary on a separate page \vill produce more recall 

than no summary; 

3) the recall would be stronger on the points mentioned in the 

summary. 

The outcome showed that for the recall of summary-mentioned items, 

the results were exactly as predicted (McLaughlin Cook, 1981). The 

beginning summary condi tion on the same page as text did not 

significantly differ from the no-summary condition. This suggests that 

it is necessary to make readers aware of the usefulness of a summary and 

to ensure that they make use of it by highlighting it and distinguishing 

it from the text (eg on a separate page). 

The present lack of consistency in research findings owes something 

to the following methodological points: 
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1- very little attempt has been made to relate the content of the 

summary to the tent, he it r.omprehenflion OT' rer.nll. Only 

McLaughlin Cook (1981) made this relationship clear when he 

mentioned that the results were significant only when the questions 

were related to the information in the summary. 

2. It is not always clear to learners what type of test they should 

expect. McLaughlin Cook (1981) and Glynn & Oi Vesta(1977) studies 

show that when students are made aware of the importance of the 

summary, the recall improves as compared to no summary. This 

awareness seems to have given some indication to what type of test 

is expected: McLaughlin Cook~ subjects' recall is relevant to this 

point. 

3. It is also important to know whether the summary was constructed 

in a manner that represents all main ideas of the text or only 

represents the overall issues. The other related point is the 

question of the nature of beginning and end summaries. One would 

expect, as experience and practice show, that a beginning summary 

should give a general introduction and feel of what is to be 

expected. The end summary should be one that pulls the details, 

points, ideas etc., together and reach a conclusion about what has 

been discussed. 

revealing. 

Putting this into research would be most 

4. These studies have failed to make comparisons as related to 

students backgrounds, ages, education, experiences and how these 

factors may affect their use of summary. For example, would the 

results of McLaughlin Cook (1981) or Hartley et al (1979) or Glynn 

& Di'Vesta (1977) have shown the same results if these factors had 
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been introduced? 

To sum up, these studies are related to the advance organisers 

tradition. There are many unclear facets in their methodology since 

they are not linked to proper theoretical posi tions or psychological 

models. The second point that can be made about these studies is that 

they are implici tly based on the assumptions coming from an old 

tradition (or belief) that the learner is only a recipient and has no 

active role in the process of learning. It would be useful to see what 

happens if the learners are to use the summary as a learning technique 

and prepare their own summary. 

It seems here that there is scope for benefit from such findings to 

the major concerns of the present discussion, namely, that summarisation 

techniques could be taught to the pupils with a view to enhancing their 

learning process. It will be argued later in this chapter that 

summarisation is a necessary part in the overall strategy of inducing 

students to be more active in their decoding the meaning of the text. 

6.2 Summaries as Study Techniques: 

Early studies have looked into the effects of summarisation as a 

method of study or performance. This was usually considered as study 

skill (technique), such as advanced organisers, underlining, note-taking 

etc ... Dynes (1932-33) compared summarisation to rereading as methods 

of study by making subjects read the text and reread it. As a second 

method, students were made to read the text, reread it with attention to 

important parts to be underlined along with taking notes. Then, 

students were to review notes and do some underlining on them. At the 

end students were required to write a summary of what had been read. 

The results showed that the summary group were significantly superior to 

those who read and reread the passage without having had to produce a 
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summary. It should be noted that the second method was a 
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underlining of important ideas and taking notes. It is not easy to say 

which method produced the effect of superior learning. 

Another study was carried out by Dyer et aI, (1979) to compare 

three study skills (note-taking, summarising and rereading). It 

predicted that summarisation would be the most effective of the methods. 

However, results showed that rereading was most effective in recalling 

text information. Note-taking seemed also effective; it, apparently, 

gave more chance to spend time on the task of dealing with the content. 

It is worth mentioning that summary helps more towards mastery of the 

idea of a passage than towards factual learning. 

It appears according to the two above mentioned studies and others 

that using summarisation as a learning technique does not seem to be 

effective in the way it was used. This may be explained in that these 

studies did not put these techniques into theoretically relevant models 

of text processing and comprehension. They also failed to compare those 

techniques with other measures such as the conceptual understanding of 

the text. It is believed, for example, that a summary may better 

trigger a deeper comprehension (Day 1980, Brown & Day, 1981). It is 

easily conceived that rereading or taking notes would recall more 

factual information since the students' activity is more directly 

related to text content, while a summary is more of a mental acti vi ty 

involving different activities that go beyond the text itself which 

would lessen the chance of being constantly in contact with the factual 

contents of the text. That is why these techniques should be considered 

wi thin a framework. 
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6.3 Relationship of the constructive view of Comprehension to 
Summarisation 

Theories of comprehension have different perspectives (see earlier 

chapter on comprehension theories) and standpoints. Theories related to 

summarisation processes are dealt with here. The "constructivist view" 

is very briefly mentioned; then Kintsch and Van Dijk's model is dealt 

with in some detail since it offers some relevant ways of approaching a 

text which will prove to be useful in the formulation of the model for 

teaching comprehension (See Chapters 8 and 9 expounding the MFM). 

Bartlett's (1932) seminal work on memory was the motor for the new 

trend in text processing and comprehension. This consists of a major 

hypothes is that comprehension is a "constructive process" involving an 

interaction between text and knowledge of the comprehender. It has come 

to be usually known as "schema theory" (See Chapter 3). One of the 

merits of Bartlett's theory is the introduction of the concept of 

inferring as a necessary component in the reader's drawing on his/her 

background knowledge. This concept is of particular relevance in the 

present study since inference-making is a vital process for the 

elaboration of text (See Chapter 5). The trend stemming from Bartlett's 

theory assumes that when people read a text, they construct the meaning 

by relating the incoming information to their background knowledge. 

Inferences that are not stated in the text but are consistent with its 

meaning are usually made (Bransford and McCarrell, 1975; Kintsch, 1977). 

This emphasis on the reader's active tackling of text must not give 

the impression that the importance of the text as an equally determining 

factor in comprehension is in any way underestimated. Indeed, one is 

aware of the existence of major contributions to the theory of textual 

structure from a wide range of interests in text grammar (eg. 
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Linguistics and Psychology). 

The search for structures underlying diversity informs a whole 

trend which has come to be known as "structualism". This trend is 

presently informing many disciplines. For instance, in Ii terary 

criticism, French structuralists such as Bremond and Todorov, have 

produced story grammars inspired by Propp's pioneering "Morphology of 

the Folk-tales" (1968). In Anthropology, one could name the work of 

Levi-Strauss on the structure of the myth. In linguistics, theorists 

like Colby (1972), Lakoff (1972), Van Dijk (1977), to name but a few, 

are inspired by this search for underlying structures. 

In the field of psychology, the work of Rumelhart (1975) and 

Thorndyke (1976) has contributed to a better understanding of textual 

structures. Johnson (1970, 1976), in particular, proposed what he 

termed "pausal units" methodology. Students of different age levels 

were shown (in his experiments) to have been able to categorise the 

verbal units according to what he considered to be their structural 

importance. He concluded, thus, that there is some relationship holding 

between structural importance and recall. 

The position adopted in this thesis takes the reading process to be 

a dynamic interaction between two poles, namely, the reader and the 

text. It takes its imspiration from Iser's (1978), 1980) "theory of the 

reading act". In view of its importance, it is quoted here. 

"The dynamic nature of that interaction is shown by the continual 
temporal evolution not only of the text, but also of the systems of 
norms, values, and meanings that provide the foundations of reader 
understanding. The central question for a theory of reading is 
therefore: how much control does the actual text exert on reader 
response, and in what fashion? \ve suggested that responses cannot 
be random or arbitrary because reade~ strategies must be suitable 
for the tasks which a text imposes: wetting a viewpoint, forming 
ideations, consistituting or formulating oneself as subject, 
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dealing with empty slots or negations, and co-ordinating foreground 
with background, theme with horizon, and current perspectives with 
those adopted on other text segments". (1980: p341). 

These proposed measures will be of paramount importance in 

inspiring the practical steps proposed in the MFM model aiming at 

facilitating the task of the teacher in trying to improve pupils' 

understanding. 

6.4 Summarising as Process and Product of Comprehension 

(Kintsch and Van Dijk (1978) Model) 

Kintsch and Van Dijk's (978) model deals with processes involved 

in comprehension of text as well as production and recall of it. The 

model deals with three major issues: 

1 the organisation of a text base into a coherent message; 

2 condensation of the whole meaning into a gist, and 

3 generation of a new text (summary). 

A discourse is accordingly viewed as a set of propositions that are 

related by semantic relations either explicitly (through discourse 

markers and linkers, Halliday and Hasan, 1976) or implicitly (chiefly 

through inferences, Brown and Yule, 1983). These semantic relations 

operate on the two levels of what they call microstructure and 

macrostructure respectively. 

The microstructure is the local level of the discourse, that is, 

the structure of the individual propositions and their relations. These 

are not unrelated lists of propositions. They are coherent structured 

units at local micro level. 

The macrostructure, on the other hand, is of a more global nature. 

It characterises the discourse as a whole. This is necessary to 

establish a meaningful whole, which is defined in terms of a discourse 
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topic or topic of conversation. the notion of a discourse topic is made 

explicit in terms of propositions and proposition sequences. There may 

be several levels of macrostructure represented in specific semantic 

mapping rules; called macrorules. 

Macrorules are of a recursive nature generating more than one 

macrostructure. The general constraint is that any proposition which is 

a presupposition for a subsequent (macro) proposition in the discourse 

may not be deleted. The function of these rules is to reduce text 

information. Thus, the readers condense the microstructures by applying 

macrorules. 

Kintsch and Van Dijk (1978) defined these rules as follows: 

1) Delection: propositions that denote an incidental property of 

discourse referents may be deleted. (Under the general constraint 

if not necessary for the interpretation of a following 

proposi tion) . 

2) Generalisations: are such that within a sequence of propositions, an 

immediate super-concept may be substituted for a sequence of micro 

propositions. 

3) Selection rule is used within a sequence of propositions where all 

propositions \vhich represent a normal condition, components or 

sequences of a fact, may be deleted if denoted by another 

proposition. 

4) Construction is a rule that denotes normal conditions, components 

or consequences which may be substituted for a sequence of 

propositions that make them explicit. 

Thus, according to their model, an individual trying to comprehend 

discourse establishes a microstructure or text base. Simultaneously, 

the reader chunks micropropositions into story categories such as 
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setting, complication, resolution, evaluation and moral (Kintsch, 1974). 

Once a category is identified, the reader forms the macroproposition for 

it by applying the macrorules. It is in this way that the 

macrostructure representing the structure and gist of the story is 

constructed. The reader builds the macrostructure during decoding, not 

at the time of recall or summarising (Kintsch & Van Dijk, 1978). 

6.5 EXPERHIENTAL EVIDENCE RELATED TO SU~mARISING 

6.5.1. Summarisation as strategy 

6.5.1.1. Developmental Aspect: 

Discussing the issue of relatedness of summary to recall and 

comprehension, Brown, Day and Jones (1983) carried out a study of 

summarisation from a developmental perspective. The study was motivated 

by the view that: 

"current theories of text understanding assume, at least 
implicitly, that higher-order representation of the super-sentence 
structure of the text is "automatically" abstructed during 
comprehension, and it is this macrostructure that guides the 
production of recall and summarisation (Kintsch & Van Dijk, 1978; 
Rumelhart, 1977)" (Brown et al 1983 p 968). 

If the ability to summarise information is important for 

understanding and remembering texts, the development of this ability in 

children should be of considerable pedagogical interest. However, there 

is ground to exa~ine children's summarisation ability. 

Recall efficiency has usually been reported from studies based on 

story grammars (Mandler and Johnson, 1977); Stein and Glenn, 1978; 

Stein and Trabasso, 1982). When stories conform to story grammars, 

children tend to recall excellently. lvhat happens if stories do not 

conform to an internalised story grammar outline? 

There is evidence that children's recall and processing of less 

ideal text material (lacking in coherence and relevance to the reader) 
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is not optimal. It is reasonable to suggest that recall of stories not 

conforming to well known story grammars and conventions requires effort 

and judgement. Methodologically, this poses a constraint on research in 

the field. Studies on summary should distinguish recall from summary 

writing. Summary requires judgement and effort. Summary is an index of 

understanding and recall (an index of memory). It should be clear that 

the summary is an ability to condense intelligently what is retained of 

the gist (Brown et al 1983b). 

To study children's summarisation, as different from their recall, 

it is needed to make sure that they can recall much of the information 

they are required to summarise. One way is to use a lengthy and complex 

story that requires them to memorise the text according to a given 

cri terion before preparing a summary. Under these circumstances it 

would be possible to examine the students' judgements concerning what 

elements to include or omit \Vithout confounding memory and selection 

(Brown et aI, 1983). One can also let the children have the text in 

front of them while summarising to disregard or control the influence of 

memory. 

Four age levels formed four groups (from age 10 to 16), in a study 

by Brown et al (1983b). Six stories of about 500 words and 60 idea units 

were selected. Each student was given two stories to take home and 

learn perfectly (ie all idea units of the story should be remembered; 

however recall in one's o\Vn words was allowed). A week later, subjects 

were to write down all they could remember. After a break, one of the 

two stories \Vas selected to be summarised by the subject. Then after 

another break, they were told that the summary should be shortened to 40 

words. (This number was based on the average of summaries of experts 
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which was 42 words). At a later stage, the summary was cut down to 20 

words. After completion of summarisation, subjects were asked to divide 

the second story into idea units and sort ideas according to their 

importance. 

The recall data showed that 65% of the subjects recalled 70% of the 

story. An analysis of variance revealed that there was more recall for 

important ideas as compared to less important ones. Summarisation data 

showed significant effects of age, importance level (of ideas), as well 

as interaction of the two. The important ideas were represented in the 

summary while the trivial ones were dropped. These results were the 

same for both free summary (no restriction on length) and the 40-word­

limit summary. However, no interaction was found for the 20-word 

summary. 

Thus, students as young as ten years old were able to attempt a 

written summary of lengthy texts, but clear developmental trends were 

detected in them. College and older higher-school students out-performed 

younger children in their propensity to plan ahead, in their sensitivity 

to fine gradations of importance in the text, and in their ability to 

condense more idea units into the same number of words. Under 

circumstances when a summary is not just a measure of automatic 

retention, the ability to work recursively on information to render it 

as succinctly as possible requires judgement and strategies (Brown et 

aI, 1983b). 

The merit of Brown et aI's (1983b) study is that it does undertake 

to make explicit the instructions involved in training in summarisation 

techniques. Therefore, they provide a ready model that could easily be 

adapted for the purposes of the present study. 
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6.5.1.2 Improvement (Enhancement) of Learning 

To improve students comprehension and recall of content materials 

and write better organised compositions, Taylor (1982) developed a 

hierarchical summary procedure that directs students' attention to the 

organisation of ideas in content textbook selections. This procedure was 

thought to improve students' recall of content textbooks and indirectly 

develop their skill in organising their own expository composition. The 

procedure involves five steps: previewing, reading, summarising in the 

form of an outline, studying and retelling orally. The procedure was 

found to have a positive effect on recall of content area reading 

materials as well as on improving the quality of expository composition. 

Another study was conducted by Garner (1982) to find out whether 

the efficiency of a summary (proposition of a number of ideas ju~ged te be 

important to be included to total number of words in each summary) 

played any role in facilitating verbalisation of the components of a 

successful summary and more importantly whether it had an effect on 

understanding and recall. 

Twenty four undergraduate subjects participated in the experiment. 

They were given a 167-word scientific text to read. Then they were 

required to rate each sentence according to its importance (very 

important: that could be included in a summary; mildly important: that 

might or might not appear; and unimportant information: that should not 

appear in the summary). Then they were asked to read the text (as often 

as they wished) then write a summary of the information in it. 

Five days later, they were given two additional tasks. The first 

was a recognition task where synthesis sentences were given to them to 

rate as "old" if they were included \vi th passage they had read and "new" 
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if they were not. This was done according to the constructivist view of 

memory paradigm (Bransford, 1979; Bransford et ai, 1972; Bransford and 

Franks, 1971). Subjects were required to answer either '''yes'' or "no" 

and express their degree of confidence in their judgement on a 7-point 

scale. The second task required the subjects to verbalise the ways 

(rules) they used to summarise the text. 

As the text contained three main ideas, the summaries were scored 

for efficiency. Eleven subjects included all three elements in their 

summary, nine of which included two and the remaining four included only 

one. The efficiency was calculated according to the proportion of 

important ideas to the number of words included in the summary (range of 

proportion .02 to .12). Out of this data two sub-groups were generated; 

high (.12 to .06) and low (.04 to .02) efficiency. 

As the range of confidence of recognition ranged from -6 to +6, 

results showed a significant ditl~rence between the two groups on the 

"new" syntheses (3(=.89 for high and -2.67 for low efficiency). The 

highly efficient recognised the syntheses "new" as being part of the 

text they read. The same result was found to be for the "old" syntheses 

(-2 for high & -4.56 for low). It seems less likely that high efficient 

summarisers, as compared to low ones, reject as "old" the material in 

the two sentences that were constructed from actual text information. 

The subjects' verbalisation of rules of summarisation was analysed 

as against the rules of summarisation developed by Brown, Compione and 

Day (1981). There was no difference between the two groups on deletion 

of trivia rule. They differed, however, significantly on the rules of 

redundancy, substitution of items and actions, and selection of topic 

sentences. None of the subjects mentioned the invention rule despite 

the fact that some have actually done so in their summary of the text (6 
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out of the 11 subjects who included all main ideas in their summary used 

the invention rule). 

This study shows that there was variation in summary among 

undergraduates. High efficient summarisers included more of the 

important ideas in their summary than did the low efficient ones. This 

difference was also clear in the verbalisation of summary strategy. When 

it comes to recognition performance, one gets a picture of understanding 

and remembering patterns for high and low efficient groups. It appears 

that high efficient summarisers process and store information more 

efficiently (Garner, 1982). 

6.5.2 TRAINING SU~l~1ARISATION 

If the ability to provide an adequate summary is a useful tool for 

understanding and studying texts (Kintsch and Van Dijk, 1978; Brown & 

Day, 1983, Day, 1980), then training learners in summarisation would be 

a useful way to help their comprehension of text. This is very much 

related to strategy and strategy training. 

There are three possible ways of training strategies (Brown, 

Compione and Day, 1981) 

1) ~lin~_~!£~!~£l: students are told what to do without their 

active participation or being told why it is so; 

2) Informed training: students are told what to do and are told 

about the significance of what is done to help them better learn; 

3) ~el£~£~~tr~l_!£~inin~: Students use the strategy and are 

encouraged to understand, employ, monitor, check and evaluate it. 

Research has been done on all the three categories whether in 

memory, comprehension or learning. Examples for these, are the studies 

of advance organisers, note-taking, underlining and the like for the 
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first category. For the second category one can list these same 

strategies whereby the students are told about their usefulness in 

helping them to better learn. For the third category we find those 

studies that are known in metacognition research. 

A study is here reported on summarisation as strategy and based on 

a strong theoretical model (Kintsch and Van Dijk, 1978) and using the 

above strategies together. This is done because ability to summarise is 

an important skill dependent on correctly identifying and concisely 

relating main ideas. Studies (Kintsch and Van Dijk, 1978; Day, 1980; 

Brown and Day, 1983) developed five rules that could be used to condense 

text material. These rules were deletion of trivia, deletion of 

redundancy, substitution of a superordinate term for a list of examples, 

locating topic sentences for paragrpahs and inventing topic sentences 

for paragraphs that lack them. The last two rules involve 

identification of main ideas at the paragraph level. Junior college 

students failed to use the last two rules well when asked to summarise. 

To improve the junior college students summarisation skill, Day (1980) 

conducted a study to train college students in improving their 

summarisation. 

Two experiements were made. In the first experiment two ability 

levels of junior college students received four treatment to summarise 

two texts. The treatments \vere: 

l)Self-management: students were given general encouragement to 

write a good summary, to capture main ideas. 

however, told anything about how to achieve that; 

They were not, 

2)Rules alone: students were asked to summarise and then were given 

a sheet containing the five rules of summarisation to help them. 
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3)Rules plus self-management. students were given the instructions 

of self-management and were also given the five rules to help them 

make their summaries. They were not told how they could 

incorporate the two. 

4)~~!~~_E!~~_~~!£=~~~~£~~~~!_~~!~££~!~Q: this group was 

specifically told how they could benefit from the rules if they 

integrate them with self-management instructions. 

In the second experiment a group of poor students were given the 

same treatments as above but were more explicitly trained. The 

hypothesis was that more explicit instruction would result in greater 

improvement and that better students would improve more and would 

require less explicit instruction to do so. 

The results were as follows: two deletion rules were easy to apply 

and performance was nearly perfect before, during and after training. 

Performance on the subordination rules was very good after only minimal 

instruction in its use and all students regardless of ability learned to 

use it well. Although selection rule use was improved in all rule 

training conditions, the more explicit the instruction, the more 

students improved. Further, it took two days of training and practice 

for students to show large gains; even then performance on the selection 

rule was not as good as performance on superordination. Average writers 

were more adept at selection rule use but all students seemed to try. 

Finally, the invention rule was very difficult for all subjects. 

Training in its use was helpful but students required extensive training 

and practice before they could use it consistently. As with the 

selection rule, average and poor writers might start out at the same 

level, but better students tended to benefit more from training (Day, 
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1980) . 

This study (Day, 1980) showed that it was possible to improve 

summarising abilities of junior college students. Straightforward 

training in the specific strategies needed for problem solution can lead 

to better performance, as it did in the rules alone condition (for 

deletion and ordination). However, on difficult concepts and with 

slower learning students, explicit training in strategies for 

accomplishing the task coupled with routines to oversee the successful 

application of those strategies were clearly the best approach. 

It is apparent then that if one wants to understand how people 

summarise texts, then one must focus on the selection and invention 

rules. These harder rules involve the recognition and restatement of 

main ideas and so are at the heart of summarising, studying and 

comprehension monitoring. 

Many implications can be drawn from the studies reviewed in this 

chapter. First, it is necessary to explicitly spell out main idea 

identification techniques and instil them in pupils (Garner, 1984). 

Secondly, pupils must be trained in the ways of selecting relevant clues 

which contribute to the identification of the main ideas of the text. 

Thirdly, they are to be encouraged to get used to invention techniques. 

The aim is to develop in them initiative-taking, self-reliance and 

independent thinking. 



113 

CHAPTER 7 

SELF-rmrLECTTON: "~1ETi\COC;NTTTON" 

7.1 Definitions 

Self-reflection (used interchangeably with metacognition) plays an 

important role in learning. The learner has to learn to examine his or 

her own problem solving processes and to use the information provided by 

such examinations to improve his or her cognitive structures. (Dorner, 

1978) . 

Metacognition therefore, refers to the deliberate conscious control 

of one's own cognitive actions (Brown, 1978, 1980). Flavell (1976) 

includes under metacognition one's knowledge concerning one's own 

cognitive processes and products or anything related to them, ego the 

learning-relevant properties of information or data. He stated that: 

"Metacognition refers, among other things, to the active monitoring 
and consequent regulation and orchestration of these processes in 
relation to the cognitive objects or data on which they bear, 
usually in the service of some concrete goal or objective" (p.232). 

Metacognition is formed of sets of knowledge, this should be taken 

wi thin a framework of a theory of mind. These components are 

interrelated (Wellman, 1985) but consist of: 

1- Existence: where a person is supposed to know that thoughts and 

internal mental states exist; 

processes. That is, there is a variety of distinct mental acts, 

and a reasonably comprehensive theory of mind must distinguish 

between different mental acts and capture the distinctive features 

of different mental processes; 

3. !nt~~~~!l~~: while there are numerous possible distinctions 

," 
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among different mental acts, all mental processes are also similar 

and related; 

4. Variables: any mental performances are lnfluenced by a nU/llber 

of other factors or variables. 

5. f££~!.!.!~!:._~£~!.!.££!~£: humans are often able to "read" their 

mental states, or moni tor their ongoin~ cogni ti ve processes. 

Cognitive monitoring refers to abilities to accurately assess the 

state of information within one's own cognitive system. 

7.2 METACOGNITION AND READING: Metacomprehension 

Metacomprehension refers here to knowledge and control over 

thinking and learning activities as related to reading. There are two 

distinguishable but related phenomena in metacomprehension 

Brown, 1984; Brown et al 1983a; Flavell, 1976): 

(Baker &. 

1) One's knowledge about cognition; that is, the awareness of one's 

own resources and capabilities relative to the demands of a variety 

of thinking situations, and 

2) one's conscious attempts in regulating cognition, and the self­

regulatory mechanisms such as checking, planning, monitoring, 

testing, revising, and evaluating used by an active learner in 

ongoing attempts at comprehension. 

Skill in metacomprehension generally demands an awareness of the 

interaction between person, task, strategy and the nature of material. 

Metacognition, therefore, can be redefined as (1) an awareness of one's 

level of understanding during reading and (2) the ability to exercise 

conscious control over cogni ti ve actions during reading, by involving 

strategies to facilitate comprehension of a particular type of text 

(Gordon and Braun, 1985). 
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7.3Research Related to Metacognition: 
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detection of inconsistency, verbal reports and the awareness of 

strategies in reading of written discourse (see Wagoner, 1983 for a 

review) . 

7.3.1. Detection of Inconsistencies in Reading Studies 

The studies concerned with detection of inconsistencies have 

demonstrated developmental differences as well as ability differenes in 

readers. 

Baker (1979) studied the ability to detect different kinds of 

inconsistencies when reading expository prose by college students. The 

inconsistencies were ei ther in the main, ideas, details, unclear 

referents or inappropriate logical connectives. The results showed that 

confusions were detected more easily in main points than in details, 

that both inconsistent information and unclear referents were noted more 

often than were inappropriate connections, and that problem 

identification could be induced, 

Garner (1980, 81,with Kraus, 1982) in a succession of studies, 

utilised the error detection paradigm but with task and presentation 

adaptat ions. Using short passages, she asked upper elementary and 

middle-school students to assit in editing passages and to rate them for 

comprehensibility. In one study (1980), some passages contained 

intrasentential inforamtional inconsistencies. In a second study 

(1981), some passages contained similar inconsistencies while others 

contained non-meaning-changing pollysyllabic words, Both studies 

yielded expected results, where the pollysyllabic words were identified 

by poor comprehenders as interfering more with comprehension than were 
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intersentential inconsistencies. In a third study, Garner & Kraus 

(1982) found that poor comprehenders \\lere more or less successful at 

finding intersentential inconsistencies and very successful \\lith 

intrasentential inconsistencies. 

Garner and Taylor (1982) gave children, in grades t\\lO, four and 

six, the intrasentential inconsistency passage and an editing task. 

Additionally, two sets of probing questions and s.pecific assistance 

designed to aid subjects in noting inconsistencies \\lere presented. 

Again, expected developmental and proficiency differences were obtained. 

Few readers demonstrated spontaneous awareness; attentional assistance 

appeared to help good comprehenders but not poor comprehenders. 

Beebe (1980) using miscue analysis as the dependent measure, found 

evidence for spontaneous monitoring as well as for linking error 

detection and correction strategies to comprehension. She found 

spontaneous reader connections of substitution errors to be positively 

correlated with both a conventional comprehension measure and retelling. 

The similarity of results from these measures \\las interpreted to lend 

support to the premise that oral and silent reading comprehension 

processes are similar, and therefore that silent reading comprehension 

and comprehension monitoring can be investigated using oral reading 

comprehension. 

Paris and ~lyers (1981) used oral reading of material containing 

nonsensical words and phrases to investigate the spontaneous monitoring 

of comprehension by good and poor fourth-grade readers. In a second 

similar passage, readers were prompted to underline those nonsensical 

words. The quantitative occurrence of spontaneous monitoring was 

similar for both groups although good readers were more accurate. 

It appears, then, that a developmental sequence is descernible 
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across oral and reading problem detection studies. The reader, also, 

Gee 111 8 t a 111 ani \; 0 r· r 0 r" C 0 rlfl i n Len C y wit hill L h c Lex l I. L II r. 1 r. (W 11 V. () II C! r· , 

1983). 

7.3.2 Verbal Reports as measure of Detection Strategy (Comprehension 

Monitoring) 

These studies, unlike the error detection studies, take a more 

direct approach to readers by asking them to tell what they know about 

their own monitoring behaviour. They take two forms; protocol analysis 

and interview 

7.3.2.1 The Protocol Analysis consists of asking readers to read 

passages aloud. They stop at frequent pre-determined and cued points to 

think aloud about what was going on in their minds as they attempted to 

comprehend these passages (Wagoner, 1983). 

The historical studies were conducted but were not using the terms 

"comprehension moni toring". They were interested in strategies. The 

first study (Smith, 1967) demonstrated that good readers showed more 

awareness of processes which made greater use of specific strategies 

such as reading, relating ideas, and reviewing responses than did poor 

readers. The second study (Olshavsky, 1976-77) looked at comprehension 

strategies in tenth-grade good and poor readers to identify and solve 

problems in comprehension. Analysing the protocols, Olshavsky found two 

kinds of strategies used by readers which seemed to be related to 

problems in comprehension. Problem identification was observed at both 

word and clause levels. Problem-solving was the second strategy used 

to describe various comprehension strategies at word, clause, and story­

levels. Ten strategies were identified. These ten strategies were 

grouped under three levels. At \vord level, three strategies were 
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identified, namely, use of context, synonym substitution and stated 

failure to understand word. Strategies, at clause level, were six and 

were as follows: rereading, inference, addition of information, personal 

identification, hypothesis, and stated failure to understand clause. 

Lastly, at the story level, the strategy of use of information about the 

story was identified by analysing reading wi thin Newell and Simon's 

(1972) theoretical framework and methodology. These strategies were 

said to provide new information in reading in two ways. Firstly, the 

the types of study showed that readers used strategies; second, 

strategies identified supported the theoretical position that reading is 

a problem solving. A reader with given abilities and goal of 

comprehending identifies problems and applies strategies to solve these 

problems. The types of strategies do not change with the situation, but 

the frequency of use of strategies does change (Olshavsky, 1976-77). 

This paradigm was replicated (Olshavsky, 1978) with eleventh grades 

using texts increasing in difficulty. The results showed that only a 

limited number of the ten identified strategies were being used as the 

texts become more and more difficult. This was interepreted that text 

comprehension does not necessarily need all comprehension strategies. 

Hare and Pullian (1980) used Olshavsky's paradigm with a larger 

sample of college students to detect subjects' awareness of reading 

comprehension and their consciousness of compensatory strategies. 

Reading achievement seemed to be predictable by four variables; namely, 

reading for meaning, rereading, selectively reading, and adjusting 

reading speed. They concluded that this self-report retrospective 

paradigm was useful, that the existence of a causal link between 

metacognitions about reading behaviours and reading behaviour itself was 



119 

supported and that readers who read more consciously and actively read 

better than readers who do not. 

Prior knowledge seems to play an important role in determining 

reading problems and strategies, also the quantity of comprehension 

monitoring comments and the number of strategies used (Hare, 1981) 

Despite the problems and difficulties related to verbal reports, 

this line of study throws some light on the understanding of people's 

use of strategies and their awareness of their usefulness in 

comprehension of texts (Ericsson and Simon, 1980). 

7.3.2.2. Interview Data: 

As the protocol analysis data, the interview studies tend to 

identify the readers' awareness of metacognitive aspects of reading and 

their use of strategies to achieve comprehension. Usually the interview 

was a separate phase of study which also included a reading task. 

Nyer s and Paris (1978) used a conversational scripted interview 

inquiring -;into second and sixth-grade students' awareness of certain 

person, task and strategy variables which relate to metacognitive 

aspects of reading and use of strategies intended to restore 

comprehension. At the word level, younger readers said they relied more 

on sounding out, while older readers indicated greater use of the 

dictionary. At sentence and passage levels, sixth-grade students were 

able to suggest more strategies for resolving comprehension failures 

than were second-grade students. 

Canney and ~Vinograd (1979) found that older and better 

comprehenders gave more "meaning-oriented" responses to metacogni ti ve 

questions about reading than did younger and poorer comprehenders. 

Neaning-oriented responses could be divided into word, discourse and 

beyond text responses. Good comprehenders were far more likely to imply 
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that reading involves thinking beyond the text than were poor 

comprehenders. 

Poor and good upper-elementary readers seem to be different at 

recognising required strategies for proficient reading as well as their 

awareness of their level of reading comprehension (Thomas, 1980). An 

eight-item interview was used to examine seventh-grade good and poor 

comprehender's awareness of comprehension difficulty and their knowledge 

of strategies for comprehension. The results showed a difference 

between good and poor readers in meaning-oriented responses. Good 

comprehenders' comments focussed on meaning and overall comprehension, 

while poor readers' com men ts re flec ted concerns with de coding, 

understanding of words and oral fluency. This suggests that good and 

poor comprehenders use different criteria in comprehension monitoring. 

The problem that faces the credibility of the results of verbal 

data consists of asking of information from young children that might 

not be well understood (Nisbett and Wilson, 1977). However, self-report 

studies' contribution is that they have aided in the identification of 

specific monitoring strategies used by readers which need further 

investigation (Wagoner, 1983). This is resolved by studies dealing with 

monitoring strategies. 

7.3.3 MONITORING STRATEGIES: 

These are studies where learners use strategies that help in the 

comprehension of a text; that is the use of compensatory comprehension 

strategies. The possible factors that can be used as problems to 

involve those strategies are things such as internal consistency or 

external consistency of a passage (Olshavsky, 1976-77), hierarchical 

organisation of a passage to prerequisite target and other information 
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(Alessi et aI, 1979), close task (Di Vesta et al 1979) and goal 
I 

orientation (Rothkopf and Billington, 1979). 

Raphael et al (1981) explored the relationship between 

comprehension and comprehension monitoring under varying task conditions 

of word frequency, prior knowledge, and text structure. They found 

that, in general, these factors affected both measures similarly. Good 

readers demonstrated better comprehension than did poor readers. Poor 

readers were affected more negatively by poor text structure than were 

good readers. Raphael et al concluded that comprehension and 

metacomprehension overlap. 

In a series of studies investigating students' use of specific 

comprehension monitoring strategies, Garner and Reis (1981) developed a 

segmented story task to answer certain questions. In addition to the 

students' responses to the questions, non-verbal monitoring behaviours, 

such as hesitations, facial distortions etc .... were also coded. 

Findings indicated that good comprehenders in grades six, seven and 

eight all demonstrated moni toring behaviour but that only the oldest 

group used the look-back strategy successfully, even though all 

students had been instructed to look back as needed. 

Garner and Alexander (1982) used a written protocol analysis of the 

undergraduates' reflections on a reading task to ascertain and evaluate 

the students' spontaneous utilization of a question-predicting strategy. 

Half of the subjects did verbalise a question-formulated strategy, or a 

recall question; they significantly outperformed subjects who did not 

verbalise such a strategy. Eight other strategies were verbalised, 

namely, 1) focussing on detail; 2) personalising; 3) adjusting pace; 4) 

reading affectively; 5) reading for gist; 6) reacting to structure or 

style; 7) rereading and 8) using pictures or captions. Among all these 
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strategies, only the question-formulation strategy positively 

differentiated groups of subjects. Some strategies such as reading for 

gist and adjusting pace were negatively related to performance. 

Garner and Alexander (1982) presented the same subjects, in the 

study above, with text based recall questions for which half were given 

an explicit criteria for comprehension, particularly for classroom 

practice in the area of studying, 

In summary, studies investigating strategy use show effective 

comprehension and monitoring strategies to be goal-based and highly 

active (Hickman, 1977, Garner & Alexander, 1981). Many strategies are 

available to readers and individual learning style strongly influences 

that person's strategy use (Rothkopf and Billington, 1979). Useful 

strategies were detected such as rereading (Ales~ .et aI, 1979; Garner, 

1984; Garner and 

1981; 

Reis, 1981), and goal determination (Garner & 

Hickman, 1977). Developmental and proficiency Alexander, 

differences appear not only in knowledge about strategic behaviours 

(Myers & Paris, 1978; Olshavsky, 1976-77) but in the kinds of behaviours 

reported (Canney & Winograd, 1979; Garner & Kraus, 1982) and in the 

apparent maturity of strategies used (Di Vesta et aI, 1979; Garner and 

Alexander, 1982). If metacomprehension is existent, and that is what 

the available evidence suggests, and can be expressed by most good 

comprehenders and, to some extent, poor ones, it would then be feasible 

to think of the possibility of training subjects in metacogni tion, in 

general, and metacomprehension in particular. Before embarking on 

training metacomprehension, discussion of self-questioning becomes 

necessary since asking questions is part of the strategy awareness 

process. 
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7.4 Self-Questioning as Related to Metacomprehension: 

There are three theoretical perspectives from which 

self-questioning has developed. These are active processing, 

metacognition and schema approaches which are all parts of the 

cognitive theory tradition. 

7.4.1 Active processing: 

This assumes that the learners are active comprehenders and 

independent thinkers. Hence, they generate questions that shape, focus, 

and guide their thinking in their reading (Hunkins, 1976; Singer, 1978; 

Tinsley, 1973). Self-questioning, then, is seen to have a crucial role 

in students' active processing of given materials. 

The research, however, lacks conceptual clarity regarding students' 

active processing of prose. The specifically neglected question is what 

kinds of psychological processes are students engaged in when it is 

thought they are actively processing? It is logical to assume that 

different self-questions may elicit and mobilise different kinds of 

psychological processes (Wong, 1985) 

7.4.2 Metacognitive thoery: 

Metacognition plays a great role in efficient reading and effective 

studying (Brown, 1980). This theory plays a great role in the 

designing of current instructional studies. Specifically, this 

theoretical approach has highlighted the importance of strategy 

maintenance and transfer and the inclusion of metacognitive supplements 

in training (Brown et aI, 1983a; Palisicsar, 1982). 

Applying the metacognitive theory to self-questioning 

instructional research entails two instructional implications: a) 

teaching students to be sensitive to important parts of the text by 

asking questions such as, what is the main idea 1n this paragraph? Can 
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the important points in the paragraph be summarised? b) Teaching 

students to monitor their state of reading comprehension by asking 

questions such as, is there anything I do not understand in this 

paragraph? This is designed to increase awareness of students when they 

encounter reading comprehension difficulty. (See Brown et al 1983a; 

Palincsar, 1982; Sternberg 1982). 

7.4.3 Schema Theory 

The focus of this theory is on how the reader's prior knowledge 

influences the understanding of the text (Bartlett, 1932, Adam & 

Collins, 1979). Many studies have shown that readers' prior knowledge 

governs the interpretations of what they read (Adam and Collins, 1979; 

Anderson et al 1976; Anderson 1977; Anderson et al. 1977; Bartlett, 

1932) . 

Clearly, then with the lack of appropriate prior knowledge one 

cannot activate one's schema to ask questions if one is not an active 

learner or aware of one's strategies in comprehension. One cannot be 

aware of one's comprehension if one does not actively calIon 

background knowledge (schema) or does not possess it. 

7.5 TRAINING IN METACOMPREHENSION 

What does reading comprehension actually involve? There are many 

situations where students must understand what they read when faced 

with many comprehension tasks. All types of reading, except pleasure 

reading perhaps, demand a gread deal of effort coupled with strategic 

ingenuity (Brown and Palincsar, 1985) 

Learners must simultaneously concentrate on the material they are 

reading and on themselves as learners, checking to see if the mental 

activities engaged in are resulting in learning. Effective 
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comprehension strategies are those that serve this dual function 

(Collins & Smith, 1980). One's comprehension could suffer from lack of 

activating prior knowledge through appropriate self-questions to aid 

the processing of prose. 

To recapitulate, the three approaches look at self-questioning as 

follows: The active learning model compares between the questions that 

are generated by learners and those that are generated by teachers. The 

metacognitive model focusses on the learner's awareness and self-

monitoring instruction. The schema approach focusses on activating 

students' relevant prior knowledge. All these, however, aim at a better 

comprehension of the text (better learning in general). They should be 

looked at as complementary. One can argue that they are interlinked and 

whenever one is called for, that would necessitate the presence of the 

other( s). 

7.5.1 Reciprocal Teaching of Comprehension Monitoring Activites 

(Palincsar & Brown 1983) 

This study used a reciprocal teaching method incorporating four 

commonly used comprehension enhancing activites, namely, summarising, 

questioning, clarifying, and predicting. If these activities are 

engaged in while reading, they help enhance comprehension and give the 

student the opportuni ty to check whether comprehension is occurring. 

That is the student can be both comprehension-fostered and made to 

monitor his or her own activites if the method is properly used. 

This study did the following: 

1) trained the students in skills and gave them practice in a 

form of explicit instructions; 

2) students were all the time reminded to engage in these 

activities while reading; 
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3) students were reminded that these activities are to help 

monitor and enhance comprehension; and to monitor the level of 

comprehension (Brown and Palincsar, 1985; Brown et aI, 1984; 

Palinscar & Brown, 1983). 

It is these comprehension-fostering and monitoring strategies that 

are to be reported. 

are needed: 

So to obtain academic improvement, the following 

1 ) 

2) 

3 ) 

4 ) 

The detailed specification of the processes underlying 

adequate performance and correspondingly detailed task 

analysis for an instructionally relevant activity. (Resnick & 

Glaser, 1976). 

Adequate diagnosis of the student (Brown et aI, 1983a; 

& Seigler, 1978); 

Klahr 

Clear criteria of success should include factors such as 

interpretability, reliability, durability, and transferability 

of any effects of the intervention (Brown and Compione, 1981). 

The research to be reported below recognises all these 

factors and incorporates them in a package. 

They are also told that they should engage in them while 

reading for academic purposes. 

of training. 

This is related to awareness 

A reciprocal teaching method was opted for to form the package to 

teach those activities. This package consisted of three studies. The 

first study focussed on comparing reciprocal procedure to locating 

information in improving reading comprehension. The second and third 

studies focussed on the reciprocal teaching. In the first study, the 

teaching was of individuals, in the second each two learners would teach 
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each other with the teacher present there to provide guidance and help 

and in the third, the method was applied in classrooms. 

Thirteen poor comprehenders were chosen. 102 four hundred-word-

passages were used. Ten questions were formulated for each passage, 

namely,text-explicit and text-implicit questions (according to Pearson 

and Johnson, 1978). 

The procedure was as follows. Each day students read silently a 

400-word-passage to answer 10 questions from memory. 

base-line assessment passage. 

This was the 

In the intervention phase, the assessment passage was preceded by a 

training passage on which the investigator and the student interacted 

in two forms of intervention, either locating information or using 

reciprocal teaching. 

In the reciprocal teaching intervention, the students were told 

about the four activites they were to engage in. If the text was new, 

they were prompted to activate all knowledge about it. When the passage 

was read, the student was asked to recall and state the topic. Then the 

teacher asked the student to teach the paragraph. So the teacher and 

the students took turns until the text was read. Both would read 

silently. Then either the teacher or the student (in the second phase 

two students took turns in teaching whilst the teacher provided 

guidance) asked a question about what was read, summarised it and 

offered predictions and asked for clarification when appropriate. 

The "real" teacher helps students in activities through: 

-prompting, ego what question did you think about? 

-instruction ego remember a summary is a short version of the 

information read. 

-modifying the activity, ego if you find it difficult to ask 
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question, summarise first. 

Throughout the intervention, the students were explicitly told that 

these activities were general strategies to help them understand better 

as they read and that they should try to do something like this when 

they read silently. It was pointed out that being able to say in your 

own words what one has just read, and being able to guess what the 

questions will be on a text, are sure ways of testing oneself as to 

whether one has understood. 

Maintenance followed immediately a day after the intervention to 

see whether these activities were maintained. Students in this study 

showed a dramatic improvement in their ability to answer comprehension 

questions on independently read texts. This improvement was durable 

after six months. It also tended to be generalised to the classroom 

setting. In addition, qualitative improvement in the students' dialogue 

reflected their increasing tendency to concentrate on questions and 

summaries of the main ideas. 

The reciprocal teaching procedure was a powerful intervention 

method for improving comprehension, whilst locating information was a 

simpler procedure to implement and was superior to no intervention 

despite the absence of specific explicit instruction on skills which 

students might actively engage in while reading. 

The second study, replicated the first concentrating only on 

reciprocal teaching. It differed from the first in the following: 

a) only the reciprocal teaching training was given; 

b) a criterion level of 70% correct on four out of five consecutive 

days was established. 

c) students received explicit (graphed) knowledge of results; 
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d) tests of transfer were included. 

The activities on which the reciprocal teaching concentrated were: 

1) Summarising main ideas: this was a simplified version of the study of 

Brown and Day (1983) and dealt with the students' use of various 

macrorules (Kintsch & Van Dijk, 1978) for condensing texts. 

2) Question predicting: the ability to generate important and clear 

questions was a skill which received considerable focus during training. 

To assess the accuracy with which students could identify and construct 

"teacher-like" questions, students were given four randomly assigned 

passages, two prior to and two following the study. They were asked to 

predict and write ten questions that a classroom teacher might ask if 

testing the students' knowledge of the passage. The passages were taken 

from material written at seventh-grade level (Fry, 1977) 

3) Detecting incongruencies: One popular index of comprehension 

monitoring is the ability to detect errors or anomalies in text (Baker & 

Anderson, 1981; Garner, 1980; Harris et aI, 1981; Markman, 1977; 

1979) . The students were encouraged and prompted to see whether the 

text formed consistent meanings and ideas or contained any incongruences 

that they could detect and, if possible, give reasons why they thought 

so. 

4) Rating thematic importance: Four passages prepared for the Brown 

and Smiley studies (1977; 1978) and selected as measures of sensitivity 

to main idea and detail information were randomly administered to each 

student. Two were administered before the intervention and two after 

the intervention. The students were told that the stories were to be 

rewritten for the purpose of fitting them into tiny doll house books and 

that they were to choose only the most important lines. 

The students diagnosed and experiencing problems with reading 
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comprehension improved considerably as a result of taking part in the 

reciprocal teaching sessions. All students reached criterion in twelve 

days. All students maintained their levels well. 

In addition to the increase on the daily comprehension measures, 

the students improved their percentile ranking in the classroom, gaining 

an average of 37 percentile points. The quantitative improvement in the 

ability to answer comprehension questions on texts read in a variety of 

settings was accompanied by a quali tati ve improvement in the students' 

dialogue. Main idea statements and summaries became predominent. 

Unclear, incomplete or detailed responses dropped out. 

There was also transfer evidence. Reliable improvement was found 

in the ability to use condensation rules for summarising, the ability to 

predict questions that a teacher might ask concerning a text segment and 

in the ability to detect incongruous sentences embedded in prose 

passages. 

In study three, the reciprocal teaching procedure was applied in 

real classroom situations using the same procedures as in study 2. The 

results of study three were similar to those in study 2. The effect of 

the reciprocal teaching intervention was reliable, durable, and transfer 

to tasks other than training vehicle. 

said: 

To sum up, using Palinscar and Brown's (1983, p54) words, it can be 

"From these studies it can be claimed that the direct instruction 
of skills of comprehension, monitoring, coupled with the subjects' 
understanding of the reasons why these activities are necessary and 
work, resulted in the impressive performance reported above". 
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CHAPTER 8 

DERIVING A PRACTICAL MODEL FOR TEACHING COOMPREHENSION 

8.1 Characteristics of the Model: 

A fundamental assumption guiding the theoretical formulation of 

this research is that a strong distinction must be drawn between a model 

and a theory. A theory purports to describe relationships existing in 

reali ty independently of the thinker. This is to say, the theory aims 

at what linguists describe as "God's truth". Such theories must be 

subjected to rigorous demonstration of their validity. It follows that 

a theoretical pronouncement relating to elements of reality is 

acceptable if and only if the link can be empirically demonstrated. The 

need for empirical justification, therefore, rests on the peculiar 

characteristic of the theory, i.e. the fact that a theory is intended 

to describe reality as it is independent of the thinker. Other 

characteristics of a theory are well known and will not concern us here 

as they are not germane to the distinction between a theory and model. 

They include such attributes as testability and falsability, ability to 

generate predictions, generalisability and ability to tie together 

apparently unrelated observations. (Snow, 1973). 

More relevant to our concern is the fact that models do not purport 

to describe reality as it is. Heuristic models are devices that help us 

to conceptualise complex phenomena by relating them to some well known 

phenomenon. All such models are based on a theoretical metaphor. The 

metaphor declares that the phenemenon under study is better 

conceptualised "as if" it were some better known relationship. An 

example would be "teaching" as if "lion taming". This model of teaching 

conjures up an image of teaching which is teacher led authori tarian, 
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harsh and offensive on the part of the teacher. It has no room for 

learning initiative on the part of the learner. It seeks to identify and 

eradicate at an early stage the first signs of independent thinking. It 

seeks uniformity and high predictability of behaviour leaving the 

learner with a narrow scope for operation and minimises exploration. It 

places fairly stringent limits on class size and so on. All of this and 

more can be immediately deduced from the five-word-phrase "teaching as 

if lion taming". The sheer communicative power of such a metaphor 

allows the reader to fill in unspoken relationships and apply them to 

the context of teaching with no other input of information. It also 

provides the reader with a fairly clear guidance for action imparting a 

criterion of what is acceptable and what is non-acceptable behaviour. 

In the same way a different constellation of meaningful relations, 

criteria, behavioural patterns and acceptable limits would be imparted 

if the model was "teaching as if mother-child relationship". 

The essential characteristics of a model are the existence of a 

known metaphor; the lack of any claim to describing reality as it is; 

the willingness to be jettisoned when its usefulness is outlived; its 

ability to clarify the conceptualisation of complex phenomena; that 

usefulness is the main test of its acceptability; that it does not 

require empirical testing of its metaphor since the metaphor does not 

purport to be true; that the implied relationships resulting from the 

metaphor can and should be supported by empirical observation controlled 

or uncontrolled, and that the origin of the metaphor is irrelevant to 

its usefulness. 

A number of important applications follow from this distinction. 

Since a model is dependent on its usefulness, then it can inform action 
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before its empirical validation provided that some feedback mechanism is 

in place as a monitor of the effectiveness of whatever action stems from 

the model. It is with this in mind that a multifaceted model for 

teaching comprehension was devised. Before describing the model it 

would be useful to summarise posi ti ve suggestions (whatever practical 

suggestions that come from the literature review). 

8.2 Summary of Recommendations from Literature: 

8.2.1 Elaboration 

1. The more elaborations a learner makes or is induced to make about an 

idea, the more likely s/he is to remember it; 

2. For elaboration to be effective, it must be good in quality; 

3. The quality of elaboration depends on its precision in clarifying the 

significance of the text i.e. it should be relevant. 

4. Questions before, during, and after reading can be used to improve 

the quality and precision of elaboration; 

5. Training in the proper use of self-generated questions can improve 

comprehension. 

6. Elaborations by inferences have been shown to improve comprehension. 

7. Inferences or reality testing can improve with training; 

8. Schema development and application improve comprehension; 

9. Schema appliction is achieved when the learner builds a relationship 

between the text and his/her knowledge or experience. 

10. Comprehension requires a mental activity on the part of the learner. 

11. Among the activities known to improve comprehension are the 

construction of analogies, summaries and mental pictures. 

8.2.2 Summarisation: 

1. Usefulness of summaries is related to their perceived importance; 

2. Summaries are, therefore, better used as study techniques rather than 
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mere advance organisers; 

3. I t is felt that the processes of making a summary simulate those of 

comprehending; 

4. Training in summary writing, therefore, should generalise to 

comprehension tasks; 

5. Four identifiable rules for comprehending can be isolated and 

practised independently or together. These are deletion, 

generalisation, selection and construction. 

6. Identifiable weaknesses in any of these rules can be given remedial 

support. 

8.2.3. Self-reflection 

1. This may be the most important ingredient in the development of an 

active decision making function during learning. This is variously 

described as self-reflection, 

function. 

metacognition and executive cognitive 

2. Training in self-reflection is rewarding; 

3. Training in relating and integrating different aspects of cognition, 

e.g memory understanding and imagination, 

effective. 

has been shown to be 

4. Specific strategies for dealing with attention, personalising of 

information, pacing of tasks, extraction of gist, rereading, using 

captions and pictures have all been shown to be useful. 

5. The 'teach-back' technique involving reciprocal teaching in reali ty 

or in imagination improves comprehension. 

8.3 The Multifaceted Model: 

8.3.1 Guideline of the Model 

Combining the knowledge gleaned from about the cultural and 
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contextual background in which the schools operate with these research 

recommendations, it is possible to develop a heuristic model for 

teaching comprehension. The guidelines for constructing such a model 

are: 

1. That a model must build on existing strengths in the current system; 

2. Should make use of advances in knowledge of learning and schooling; 

3. It must be acceptable to both those whose job it is to implement it 

and to those who have to learn from it; 

4. Where there is a clash between the latest research findings and 

cultural or contextual acceptability, the latter takes precedence 

5. There should be prescribed criteria for the evaluation of the 

usefulness of the model. 

In brief, the multifaceted method starts with a stepwise procedure 

which first establsishes the learner's level of performance; then, 

secondly it identifies barriers to performance; then, thirdly, with the 

aid of the current theories, it prescribes effective procedures for the 

improvement of understanding. Fourtly, allowance could be made for the 

procedures to be partly adapted to the particular needs of pupils and 

context since, in the course of time and depending on the size of the 

group, the teacher can develop some awareness of such needs. Then, 

fifthly, 

exercises. 

active participation is encouraged through appropriate 

Sixthly, feedback is given from observations during active 

participation which allows correctives at two levels; at the level of 

the learners' endeavours, i.e. the teacher advises the learner about 

what he or she is doing wrong; and at the level of prescription, which 

occurs at stage three, i.e. revaluation of the best techniques for the 

learner is made. 

Thus, this six-tier procedure can be represented schematically: 
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8.3.2 Stages of the Model: 

Stage 1: To implement this stage, teachers were required to combine 

past knowledge of their pupils with new insight obtained from their 

training. The procedure was as follows: 

a) each pupil read a suitable text, paragraph by paragraph. 

b) teachers checked understanding after each paragraph. 

Stage 2: Teachers noted presence, absence and relevance of elaboration 

techniques, i.e. analogies, illustrations, relation of information to 

experience, mental images etc. 

Stage 3: In this stage, teachers concerned themselves to work out the 

most effective programme for the particular problems a learner is 

experiencing. In most cases the barriers to learning will be more than 

one if not many. Therefore, an evaluation of the relative importance of 

each barrier and a judgement about sequencing of solutions must be made; 

Stage 4: Here the prescription is tailored to the individual learner. 

It is only at this point that the teacher is able to work out the best 

examples of elaboration, question-asking, summarising, etc., that should 

be applied to fit the individual pupils' cognitive structure. 

Stage 5 : Here children are made to actively participate in the learning 

process through the following steps: 

a) children are encouraged to apply elaboration by drawing analogies and 

finding examples from life experiences. 

b) teacher probes how particular understanding example or analogy is 
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finding examples from life experiences. 

b) teacher probes how particular understanding example or analogy is 

considered right, relevant or helpful 

c) children summarise by giving gist of text applying rules of 

summarising by giving examples of main ideas of text. 

d) Pupils are encouraged to ask questions to make them aware of their 

learning and comprehension processes. 

Stage 6: This stage is like a revision stage. Children are given 

feedback through the questions and discussions that their teacher and 

other pupils engage in. When a pupil gives an answer ei ther the teacher 

asks why or how this is the case, or some other pupils agree or disagree 

with the answer. This in itself provides a feedback to the pupil. The 

teacher also gets his feedback from stages 4 and 5 where the answers and 

participation of pupils show him whether stages 1 to 3 are well founded. 

Otherwise he has to go back and redress his programme to fit his pupils 

either to lower or to improve his assessment, diagnosis and prescription 

stages. If those are not well planned and applied, stages 4 and 5 may 

not properly ta:ke place. Hence the programme will not produce its 

effect of improving comprehension. 



METHODOLOGY 

9.1 Purpose: 

CHAPTER 9 
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This study was aimed at improving reading comprehension in three 

Algerian middle schools. Accordingly, a programme was designed 

combining three different techniques known to have been experimentally 

tested and to be theoretically sound. These consisted of training in 

elaboration techniques (Bransford et aI, 1982; Linden, 1979; Wittrock et 

al 1979), summarisation skills (Day et aI, 1983) and self-reflection or 

meta-comprehension (Brown et al 1983a & 84). 

This investigation began with an analysis of the problems of 

falling standards in the Algerian system. It was then apparent that 

many contributing factors could be identified as barriers to efficient 

learning- in the Algerian schools. A discussion was made of the 

influences which were the sequels of the transition from a colonial 

system to a modern science orientated system with respect for its 

Islamic and other cultural traditions. Mention was also made of factors 

like poor quality of staff and teacher training; a unified and 

inflexible lesson plan adopted throughout the country; an emphasis in 

the classroom on the surface tasks involving low risks and low levels of 

ambiguity for the learners and such socio-economic influences as 

parental illiteracy. 

The conclusion gathered from this analysis was that the problem 

would best be tackled by helping to update and improve the teaching 

methods so that direct attempts can be made in the classroom to show 



139 

pupils how to comprehend. This decision concentrating on teaching 

comprehension, is partly justified on the basis of the needs observed in 

the country and partly by the researcher's own interest. 

The teaching of comprehension from text was singled out, therefore, 

as the maj or focus of this study which used a multifaceted method of 

teaching. 

A group of 123 pupils in three different schools were taught 

according to this method and a control group of 120 pupils were taught 

according to the traditional method. 

9.2 Subjects 

243 subjects from three different schools participated in the 

study. The three schools were selected from the same educational and 

administrative district of the South Eastern Region of Algeria. The 

schools differed in the size of their population. The biggest school 

had a population of 1800 pupils, the second 1200 pupils and the third . 

980 pupils. 

9.2.1 The age of pupils ranged from 13 to 17 years (See table 1 below). 

The average age was 14; years. There were very few at the extreme ages 

of 13 and 17. Only 10 pupils (4.12%) in the whole sample (5 in school 

1, none in school 2, and 5 in school 3) reached the age of 17. 12 

pupils (4.94%) belonged to the youngest age of 13. Those who were 17 

should really have been at the end of middle school. This means that 

they could well have entered school late, say, at the age of 8 or have 

repeated some classes at least twice. Those who were born in 1970 could 

have repeated a class or entered school at the age of 7. Those born in 

1971 and 1972, especially the latter, are those who entered school at 

the normal age of 6 and had not repeated any class. The youngest age of 

13 were those who entered school a year earlier than the normal age 
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entry. 

TABLE 9.1 Distribution of population in experimental and control groups 

according to age. 

SCHOOLS 1 

AGE (YEARS) EXP 
I 

CONT E 

13 1 o o 

14 13 21 39 

15 13 07 3 

16 10 8 1 

17 2 3 o 

TOTAL 39 39 43 

2 3 

I-C E I C 
------

1 

24 

12 

4 

o 

41 

5 

17 

10 

6 

3 

41 

5 

22 

7 

4 

2 

40 

TOTAL 

12 

136 

52 

33 

10 

243 

9.2.2 As to the sex of the subjects, the participating population 

consisted of 126 (51.85%) males and 117 (48.15%) females. They were 

distributed as follows (see table 9.2). In schools one and three 

(experimental group only), there were more males as compared to females. 

However, in schools two and three (control group only), the number of 

females was higher than that of males. 
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TABLE 9.2 Distribution of sample according to gender. 

SCHOOLS 1 2 3 

EXP 
I 

CO NT E I-C E I C TOTAL 

------

MALE 25 24 17 18 23 19 126 

FEMALE 14 15 26 23 18 21 117 

TOTAL 39 39 43 41 41 40 243 

The number of males or females in the multifaceted and traditional 

methods were fairly well balanced. For males it was 65 to 61 and for 

females it was 58 to 59 for multifaceted and traditional methods 

respectively. (see table 9.3) 

TABLE 9.3 Distribution of pupils' sex across methods. 

SEX/METHOD 

MALE 

FEMALE 

TOTAL 

~IULTIFACETED 

65 

58 

123 

TRADITIONAL 

61 

59 

120 

TOTAL 

126 

117 

243 

9.2.3. The ages of the pupulation as related to sex and methods were 

distributed as in table 9.4 below. 
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TABLE 9.4 Pupils' age and sex distribution according to methods 

SCHOOL AGE 13 14 15 16 17 TOTAL 

METHOD SEX 
M 0 10 6 8 1 25 

MFM 
1 F 1 3 7 2 1 14 

--------- ------------------------------------------ -------

M 0 12 4 5 3 24 

TM F 0 9 3 3 0 15 

M 

I 
0 16 0 1 0 

I 
17 

MFM 
2 F 0 23 3 0 0 26 

--------------------------------------------------------------
M 0 11 6 1 0 18 

TM 
F 1 13 6 3 0 23 

M 3 8 6 3 3 23 
MFM 

3 F 2 9 4 3 0 18 
-------------------------------------------------------------

M 2 12 2 3 0 19 
TM 

F 3 10 5 1 2 21 

TOTAL 12 136 52 33 10 243 

9.3 Sampling System 

The inspector of the language curriculum was approached. The 

research rationale and sampling systems were discussed with him. He 

assisted in obtaining the samples by randomly pulling a number of 3 

schools out of 8 in the region. This was done by writing the names of 

the schools on pieces of paper from which three were picked out. These 

chosen three were taken as those schools participating in the sample and 

as a random selection from the total in the district. 
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It was agreed with the inspector, after a discussion of the 

research proposal and after inspecting the material and techniques to be 

used, that the level of class to be chosen should be the second class of 

the middle school system. The level of the material was just right for 

them, they were not fresh from the primary, and even more importantly, 

they were not expected to take the final exams of the middle school that 

year. These exams are to dec ide en try to the secondary school or to 

take up employment. 

Next the inspector assisted in the selection of the classes to be 

included in the experiment. He provided the list of teachers of the 

Arabic language, because reading comprehension is included in that 

curriculum. Their names were written down. Three teachers were 

randomly selected for each school. There was a meeting of teachers at 

which three were randomly selected from each school. 

Each of the selected teachers had at least two classes at the 

selected level. The class with its teacher was randomly selected as 

part of the experimental or control groups. The teachers were also 

randomly allocated to either the experimental class or control one. In 

all, six teachers were selec ted, three to experimental and three to 

control. 

The experimental and control groups, then, consisted each of 

three classes in three different schools. Thus, we have an experimental 

group matched with its control in each school (see table 9.5). Each 

selected class, in both experimental and control groups, was taught by 

its usual teacher. 
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TABLE 9.5 Distribution of the population across methods and schools. 

SCHOOL/METHOD MULTIFACETED TRADITIONAL TOTAL 

1 39 39 78 

2 43 41 84 

3 41 40 81 

TOTAL 123 120 243 

9.4 ~laterial 

Eight texts were selected for the purpose of this study (see 

Appendix III). Three were chosen from "0 Level tex ts" and were then 

translated into Arabic by the researcher and approved by judges 

including, a professional translator, the inspector of Arabic and 

teachers in the region where the study took place. The remaining five 

texts were selected from "Reading and texts" (1984-1985) produced by the 

"National Educational Institute" to cover the curriculum for the Arabic 

language. The Institute is responsible for programme planning and 

development in Algiers. The programme was mean t for the leve 1 under 

study. The texts contained three to four paragraphs and an average of 

350 words. (See Appendix XIV) 

9.5 Procedure: 

The procedure was divided in two separate sections. The first 

deal t wi th the training of both sets of teachers. The experimental 

teachers received training in the multifaceted method, while the control 

teachers were given the same time with the experimenter but received 

general instruction on the importance of teaching for comprehension and 
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were referred to the inspectors' handbook which provides suggestions for 

the tcaching of readillg comprchension. 

The second dealt with the actual application of the intervention 

programme. Each teacher in the two methods across the three schools was 

to teach the selected texts. Tes ts on some tex ts were introduced to 

pupils. 

The procedure is presented in a stepwise form in tables 9.6 and 

9.7 respectively. 

TABLE 9.6 Plan of Procedure for Selection of Samples and Training of 

Teachers. 

EVENTS EXPERIMENTAL GROUP 

1. 

2. 

3. 

Aims of the study explained and 
groups divided 
1 week interval 

A talk about the multifaceted method, 
its rationale and procedures, and 
a demonstration lesson. 

2 day interval 

Trial exercise applying the multi­
faceted method (lesson plans given to 
help in preparation). The classes 

CONTROL 

I

II same as multifaceted method. 
1 week interval 

'I tiamlpk
o 

ratbaOnucte ;t e ancoh i n g f
o

r comprehension and its 
techniques 

were suggested. 

Trial exercise in teaching 
for comprehension using own 
method. Classes used not 

used were not the ones included in the included in the final study. 
final study. 

4. 

2 day interval 

Trial exercise applying the multi­
faceted method (lesson plans given to 
help in preparation). The classes 
used were not the ones included in the 
final study. 

2 day interval 

Trial exercise in teaching 
for comprehension using own 
method. Classes used not 
included in the final study. 



5. Trial exercise applying the multi­
fnccLcd mcthod (lcsson plnns givcn Lo 
help in preparation). The classes 
used were not the ones included in the 
final study. 

2 day interval 

6. Meeting with teachers in which: 
a) researcher gave a talk to remind 

of the purpose and method of the 
experiment. 

b) drawing up the research time-table 
c) researcher identified five 

passages chosen from class text­
book and handed out three other 
passages for use in study 

24 hours interval 

7. Administration of teaching strategy 
Questionnaire 
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Trial exercise in teaching 
for comprchension using own 
method. Classes used not 
included in the final study. 

) 
) 
) 
) 

) -Same as multifaceted 
) 
) 
) 
) 
) 

Same 

The time intervals shown in Table 9.6 above designate the time lapse 

between events of the training programmes of teachers and preparation 

for the main study. 

9.5.1 Comments on Events of Table 9.6: Training Teachers 

Event 1 During event one teachers were called by the inspector for a 

meeting with the researcher. At this meeting, the latter explained the 

general purpose of the research. Then there was a general discussion 

about the running of the experiment and what each teacher had to do. 

Care was taken not to reveal the comparative nature of the study so that 

no teacher would feel that his usual method of teaching was being 

evaluated. Each teacher was informed that we were interested in how 

pupils learned from the text. What was explained was that teachers were 



147 

either to teach some texts to their pupils in their normal teaching 

methods or using a new method. Each teacher was then told which method 

he had to use on a specific occasion. Sampling was done at the meeting 

with the teachers and the inspector as explained earlier. 

Event 2 

In the second event experimental and control teachers met the 

experimenter separately. This meeting was dedicated to the explanation 

of the two methods, the rationale and the theoretical background. 

a) For the experimental group, the discussion focussed on the 

mul tifaceted method, its rationale, its theoretical background and the 

procedure of its application. Time was allowed for discussion of the 

method. When teachers grasped the rationale and theory of the method a 

model lesson was given to them by the researcher as an example for the 

application of the method on a text. Then some discussion followed. 

b) As for the control group, the meeting was dedicated to the 

discussion of the importance of teaching for comprehension. The views 

about comprehension, and its importance were discussed and points of 

view about its realisation were expressed by the teachers present. The 

experimenter did not suggest any specific strategies. He only suggested 

that, the inspectors' handbook of teaching methods might be useful. 

Then a volunteer teacher taught a text for comprehension for his 

colleagues. A discussion followed. 

Event 3-5 

In these events, teachers were given the chance to apply the methods 

on their classes. The classes they used for their training were ones 

that were not to participate in the study. 

In the multifaceted method teachers were given lesson plans prepared 
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by the experimenter to help them in the preparation of their lesson and 

to make sure they had a general guide as to what was required to apply 

the method. 

The control group were referred to the teacher's handbook for 

teaching reading comprehension for the plans of preparing lessons 

(Teachers' book of the National Institute of Education). 

Event 6 

Soon after a two week holiday, the teachers met the researcher. 

They were reminded of what was required and were provided with a 

detailed timetable showing them when and what text they were to apply 

and when tes ts were to be introduced to the pupils. Care was taken so 

as not to reveal to the teachers the texts on which their pupils would 

be tested. 

The five passages that the teachers were to teach were identified 

(for those in class textbook) and copies of three others (not in class 

textbook) were handed out. 

The control group were reminded, in handouts, of the importance of 

the teaching for comprehension and of what they should be trying to do 

(this was for text 2; not from the class textbook). As to the five 

texts from the class textbooks, they were referred to the book of lesson 

plans (teachers' handbook and techniques where the plans of teaching 

those identified texts would be found). 

As for the experimental group, the experimenter prepared plans for 

lessons on the texts to be taught along the lines of the multifaceted 

method and handed them out to the teachers applying this method. It was 

made clear that these plans were to help them prepare the lessons for 

the texts on which they were to apply the multifaceted method. 

Event 7 
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Teachers were given the Entwistle's inventory (1981) in an adapted 

fOl'1Il Lo IJcIILiJ'y Lhell' Lcaching OLl·uLcglclJ. 

TABLE 9.7 Plan of Intervention Programme 

EVENTS MULTIFACETED METHOD GROUP 

o Administration of study 
technique to pupils 

1 PRETEST on text1 

2. 

3. 

4. 

6. 

7. 

8 

9. 

48 hour interval 

First experimental teaching 
on text (T) 2 

24 hour interval 

TEST 1 on,T2 

48 hour interval 

Second experimental teaching 

on T3 

24 hour interval 

Third experimental teaching 

on T4 

24 hour interval 

TEST 3 on T4 

one week interval 

POSTTEST ON T5 

Pupils reactions about the 
method. Written as a report 

TRADITIONAL METHOD 

Same as multifaceted group 

PRETEST on text1 

1st control teaching 
T2 

TEST 1 on T2 

2nd Control teaching 

on T3 

3rd control teaching 

on T4 

Test 3 on T4 

POST TEST on T5 

General discussion about 
reading for comprehension 
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Notes on Table 9.7 

1. ('flC'h ten t ('veil t (,flC'OIllPflflC1('d 1II1111.! P 1 ('-clio! CI' qll(~11 L ! (>1111 011 Lil(! Lex L 

(35 min) and a short summary about it (25min) 

2. Time intervals: this shows the time gap between a particular event 

and another 

9.5.2 Comments on events of Section 2 (Table 9.7) intervention programme 

Event 0 

0:1 The pupils were given the Entwistle's (1980) questionnaire to fill 

in. This was done in the classroom to ensure that any difficult 

statement was explained if need arose and that all questions were 

answered. 

0:2 The teachers were handed out an adapted form of Entwistle's 

questionnaire to fill in. This was labelled "Questionnaire for teaching 

strategy". It was introduced in the same session that the Entwistle 

(1980) Original Questionnaire was introduced to pupils. 

Event 1 

All pupils who participated in the study took a pretest on test 1. 

This test consisted of multiple-choice comprehension questions related 

to the text. 

Events 2,4, and 6 

On all those events teachers applied their respective methods on the 

texts specified and in the following day all pupils were tested (events 

3,5, and 7) on those texts as in event 1. 

Event 8 

This took place a week after event 7. All pupils took a test on a 

passage (text 5) that was not taught to them (as in the pretest : event 

1). This was considered as a second control, the first being the 
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traditional method, and as a test of transfer to the use of multifaceted 

method. 

Event 9 

After eight days from event 7 pupils wrote a report about the method 

and what they felt about it. 

reading from comprehension. 

The control group were made to discuss 

9.5.3 Application of the multifaceted Method 

The experimental group received the multifaceted method. The 

timetable for each lesson was devised in a manner that ensures the 

presence of the researcher to allow him the chance of observation and to 

offer to give feedback to the teachers. 

The lessons were all prepared in detail on each text according to 

the programme developed. Teachers always shared in discussions about a 

lesson plan before delivering the lesson to their pupils. This sharing 

of preparation was strictly adhered to in the programme. 

The lesson in the experimental groups started with an introduction 

about the method as a reminder to pupils. The children then read the 

text, paragrpah by paragraph. The children then expressed what they 

felt they understood as they read along. Then, they were asked how they 

arrived at what they had understood. Then in line with the elaboration 

theory the children tried to relate their understanding to their 

experience by drawing analogies and examples from their life 

experiences. The examples and analogies they gave were, according to 

the teachers, good indices of their pupils' understanding. Some of the 

main ideas were discussed afterwards between the teacher and pupils. 

Next the procedure consisted in the summarisation method. This occurred 

across the different paragraphs of the texts. 

When all the paragraphs of the tex t were dealt with, the teacher 
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gave the chance to the pupils to read the passage in one go. This was 

the second reading. The first reading had been performed paragraph by 

paragraph. In the second reading, pupils were instructed to read with a 

view to understanding. This could be achieved, they were told, by 

remembering the discussions, the examples that took place while the 

paragraphs of the text were being dealt with. The instructions included 

the attempt to mentally summarise what was being read and asking oneself 

how understanding was achieved. 

9.5.3.1. General Summary of the procedures for the Multifaceted method 

The procedures can be conveniently summarised as follows: 

1. cognitive reminder of procedures of multifaceted method; 

2. pupils read paragraphs of the text one by one; 

3. teacher checks understanding after each paragraph; 

4. children apply elaboration by drawing analogies and finding 

examples from their life experiences; 

5. teacher probes how particular understanding, example or analogy was 

considered right, relevant or helpful. (This was used for 

metacomprehension purpose). 

6. applicaton of summarisation rules by giving short summary of main 

gist with examples of most important ideas of paragraph/text; 

7. Reading whole text by pupils at own pace and steps 3-6 reapplied but 

briefly. 

9.5.3.2 Questions frequently used 

The questions used under each of the stages of the method are listed 

below: 

1. checking for understanding 

-what did you understand from this paragraph/text? 
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- what is the general idea(s)? 

- is there anything that is not clear? 

2. Integration 

-what did that remind you of? 

- does drawing analogies and comparisons help? 

-can you ask a question whose answer clarifies or reflects the 

meaning of the paragraph/text? 

-can you predict what comes afterwards? 

3 Interpreting 

-what other interpretations can you see for this passage? 

-if you were to teach this paragraph to other pupils how would 

you go about it? 

4. Metacognitive Perception: 

-How do you know that you understood? 

-Do you ask yourself questions when you read? 

-Does this method help you in understanding, how and why? 

-Does it make comprehension for you any easier? 

-would you use it and would you like your teacher to use it in other 

subjects? Why? 

9.5.4 Application of the Traditonal Method 

The control group teachers used their own methods aided by their 

teacher's handbook which contained plans for lessons related to the 

curriculum. These handbooks are devised to help teachers carry their 

teaching painlessly and successfully. The lesson layout is all planned 

and teachers are specifically told what to do, what to say, what 

questions to ask and so on. The lessons were prepared along the lines of 

those teacher handbook guides wi th allowances for teaching for 

comprehension. The lesson in the control groups started with an 



154 

introduction about the text and that what was important was its 

comprehension. The teacher told his pupils to read the passage 

silently. He then asked whether everybody had the chance to read. He 

then read the text loudly. Next few pupils read the text each reading a 

few sentences. In between, the teacher asked questions about the text 

such as: "what does this word mean"? "Who can explain this sen tence"? 

and such questions that more or less tested children's knowledge. 

Teachers always posed direct questions relating to the content of the 

text. 

This pattern was carried over to all the paragraphs of the text. 

When each paragraph was discussed, the teacher asked what the main idea 

of the paragraph was. Upon receiving answers then he selected one answer 

and wrote it on the blackboard. Then the reading by pupils was carried 

on as well as the discussion, until the whole text was all dealt with. 

The teacher reread the text aloud and gave some children the chance to 

read aloud. Then he asked questions about the content of the text and 

whether any had not understood anything. He last asked about the 

important ideas in the text and tried to summarise the text. 

9.5.4.1. Summary of the procedures for the Traditional Method 

1. cognitive reminder that the lesson was about reading for 

comprehension; 

2. pupils read the text silently at at their own pace; 

3. teacher read the text aloud. 

4. Individual children read aloud. While doing so the teacher asked 

questions checking for comprehension. 

5. text reread aloud by teacher and some pupils and general discussion 
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6. summary of the main ideas of the text. 

9.5.4.2 Questions frequently used: 

1. checking for understanding 

-what did you understand from this? 

-what does this sentence/word mean? 

z. Integration: 

-can you give examples to explain this? 

9.6 Testing 

9.6.1 The study technique Questionnaire 
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A 5-point-scale of 30 questions questionnaire developed by Entwistle 

(1981) was introduced to all the 24 pupils in the three schools. They 

were required to answer questions as quickly as they could to ensure 

that the answers given were their spontaneous impressions. 

9.6.2 Adapted Questionnaire to Teaching methods 

The above mentioned questionnaire was adapted to capture the 

teachers' teaching strategies. Each of the 30 constituent questions asks 

whether a teacher sees the statement as his duty to perform and whether 

he does it practically. Also teachers were asked to give their 

spontaneous reactions to each question by answering as quickly as they 

could. 

9.6.3 Interviews 

The general Marton (1976) interview form was used to ask 9 pupils 

from each class-3 from each ability level (high-medium-low)-on the basis 

of attainment on the pre-test results as well as the teachers' marks on 

the exam of previous terms. 

The interview was based on the following: 

i) how did you read the text? 



ii) some specific questions are asked. 

iii) is that typical way of study? 
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In between these Morton type questions and probing through the answers 

given, the interview which was based on information theory tried to 

extract the following: 

How was the pupil trying to concentrate on the text and reading 

through keeping attention focussed? 

How was the pupil relating ideas, coming back and asking himself­

herself, what did the text talk about so far, rehearsing what was 

said, summarise etc. 

How did the pupils relate ideas of their own understanding? What 

information did they want to initiate (schema)? 

9.6.4 Mutliple-choice questions on texts 

The questions were based on the theory of degree of comprehension 

(surface-deep) (Marton & Saljo, 1976; Entwistle et al 1979, 1980). The 

surface questions were the ones that asked for factual information in 

the text. 

information. 

The deep level questions asked for more inferential 

These were based on Watson-GaIser's (1980) critical 

thinking appraisal test. Their notion of critical thinking is 

interpreted and implemented on the questions. 

The questions for each text were given to 15 judges (PhD and 

Master's Students from Child Development and Educational Psychology, 

Institute of Education) to see whether they were in line with the 

division deep/surface of the text as well as the Watson-Glaser test. 

(Appendix IV). The questions adopted were those that reached 90% 

agreement between judges, that is 14 out 15. However, when the one who 
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disagreed gave convincing reasons on why slhe disagreed, those views 

were taken into consideratation and the question was modified. 

The inst~uction to answer the test by the pupils was as follows: 

"Here is a text, read it with concentration and attention. Try to 

understand all that it contains. Some questions will follow the text. 

There are 10 of them. Answer all the questions checking your answers 

against the text. Each question offers 5 alternatives. There is only 

one that is right. Circle the letter corresponding to the right answer" 

Since the number of questions asked on each passage was 10, the maximum 

number of marks a pupil could get was 10. Any correct answer was 

awarded one mark and nothing was granted to the wrong ones. 

The questions were categorised as surface and deep. These 

categories had five questions allocated each. The maximum mark a pupil 

could get on either deep or surface was 5. 

9.6.5 The summary writing 

After answering the multiple questions children wrote a summary of 

the text. This usually took about 15-20 minutes. 

The summaries were read by the researcher and 5 other teachers who 

had not participated in the study nor had their school been included. 

The summaries were marked qualitatively in the first instance with 

possibility of qualitative marking in mind. As it was found sometimes 

difficult to decide whether a summary was deep or surface, idea units in 

pupils' summaries were identified. (Borde, 1983; Fagan & Currie, 

1983).It was found that those units never exceeded 9 or 10. It was also 

observed that both deep and surface idea units were never more than five 

each. It became then possible on the strength of that finding to 

quantitatively mark the summaries. 

Each summary was divided into idea units. Then each idea was 
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categorised as deep or surface and awarded a mark. The maximum number 

of (overall) marks was ten and for either deep or surface the maximum 

mark was 5. 

9.7 Design 

The design of the experiment was 2 x 3 x 2 x 5 x 4 analysis repeated 

measure on the last factor (text scores). The factors included were the 

two methods of teaching, the three schools, the pupils' sex, ages and 

the texts. All were covariated with the pre-test. The independent 

variables were the methods, schools, sex, and age. The dependent 

variables were the scores on the different texts (comprehension and 

summary). All the analyses were done by computer using the SPSSx 

statistical programme (Norris, 1983). 
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CHAPTER 10 

ANALYSIS OF RESULTS 

In this chapter, the ~lFM is evaluated through a three-layered 

analysis of the results. First, statistical data are examined wi th a 

view to answering the following hypothesis: If MFM scores are superior 

to those of TM, then it should be construed that the MFM is effective. 

In fact, the statistical results have shown that the MFM significantly 

improved pupils' comprehension over and above that of the pupils under 

the T~1. The second layer of analysis consists of a quali tative 

evaluation of the MFM. By looking at both teachers' reports and 

questionnaires together with pupils' reports and interviews, it is hoped 

to gather some useful feedback which is designed to complement the 

quantitati ve findings of the first layer. Thirdly, an assortment of 

other factors relating to school, age and sex is examined to find 

whether they have any bearing on the MFM. Results have shown that 

schools and age admitted of variations and differences whereas the sex 

factor did not show any significant effect. 

10.1 Pretest Results: 

Data were analysed to obtain basic parameters on comprehension, 

summary writing and deep and surface learning. Tables 10.11 and 10.12 

provide an overview of these statistics. 
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TABLE 10.1.1 Shows Means and Standard Deviations of Pre-test results 
for Comprehension Scores: Deep, Surface, and Overall. 

COMPREHENSION SCHOOLS l'lFM 
LEVELS 

X 

1 1.56 

DEEP 2 1. 72 

3 1.68 

1 2.21 

SURFACE 2 3.00 

3 2.00 

1 3.71 

OVERALL 2 4.67 

3 3.68 

METHODS 

SO X 

0.97 1. 64 

0.88 1. 53 

0.93 1. 52 

1.08 1. 92 

1.02 2.22 

1.02 2.22 

1.46 3.56 

1.27 3.75 

1.47 3.75 

TM 

SO 

1.06 

0.81 

0.75 

0.98 

1. 01 

1.29 

1. 55 

1. 37 

1.69 
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TABLE 10.1.2 Shows Means and Standard Deviations of Pretest results for 

Summary Scores: Deep, Surface, and Overall. 

METHODS 

COMPREHENSION SCHOOLS MFM TM 
LEVELS 

X SD X SD 

1 3.25 0.94 2.23 1.16 

DEEP 2 3.04 1.07 1. 75 1.07 

3 3.00 0.84 1. 52 1.04 

1 2.46 0.88 2.46 1.04 

SURFACE 2 2.09 1.21 2.53 0.84 

3 2.00 0.74 2.63 0.67 

1 5.71 1. 47 4.67 1. 57 

OVERALL - 2 5.11 1.22 4.29 1. 01 

3 4.81 1.12 4.15 1.14 

The results were presented to make easy comparison between 

experimental and control teaching methods as well as between the results 

from the three participating schools. It is worth noting again that the 

randomisation was done within each school so that an equivalent group 

would be matched against the experimental group in each school. 

With such methodology, a useful step is to ascertain the 

effectiveness of the randomisation by comparing the pretest scores of 

experimental and control groups. Performance on pretest should be 
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equivalent within the limits of sampling error. 

The comparison between the pretest performance was done separately 

for the comprehension and summary scores. The ANOVA analysis was used 

in both cases. It was analysed as a 2 x 3 x x 2 x 5 design; the first 

factor being the teaching method with the levels; the second being 

schools with three levels, the third was sex with two levels then age 

wi th 5 levels. The levels of age were categorical with 13 being the 

lowest and 17 the highest level. 

The pretest comparisons supported the equivalence of the groups on 

the comprehension as a whole. In other words, the groups did not differ 

in the overall comprehension scores (F= 3,304; df= 1,234; p< 0.07). 

However, when the comparison was made on the deep and surface items 

separately the pretest showed a significant difference between the 

groups on the surface items (F= 4.21; df= 1-234; p <'0.041). Performance 

on the deep items supported the equivalence of groups. (F= 0.63; df=1-

234; p <0.43). (See appendices VI 1.3 and VI 1.2, for ANOVA Tables). 

The picture was therefore a complex one and required the extra 

precaution of a covariate analysis with the intention of removing pre­

existing inequalities before proper comparison of the methods could be 

made. 

Tables 10.1.3 and 10.1.4 illustrate the complexity of the 

situation. At overall comprehension scores, the pretest showed a 

difference in performance between schools and between different ages. 

Boys and girls performed similarly. 
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TABLE 10.1.3 ANOVA Table for Overall Comprehension. Pretest Scores 
only. 

SOURCE OF SUHS OF OF ~1EAN SQUARE F SIG.OF F 
VARIATION SQUARES 

Meth 7.041 1 7.041 3.304 0.070 

Sch 15.168 2 7.584 3.559 0.030 

Sex 4.742 1 4.742 2.225 0.137 

Age 23.888 4 5.972 2.803 0.027 

Residual 498.630 234 2.131 

TOTAL 549.786 242 2.272 

Non-significant interactions pooled with residual variance 

TABLE 10.1.4. ANOVA for Overall Summary \vriting Pretest Scores: 

SOURCE OF SU~lS OF O.F. ~lEAN SQUARE F SIG.OF F 
VARIATION SQUARE 

Meth 43.160 1 43.160 28.000 0.000 

Sch 30.518 2 15.259 9.899 0.000 

Sex 0.008 1 0.008 0.005 0.944 

Age 21.760 4 5.440 3.529 0.008 

Residual 360.691 234 1. 541 

TOTAL 446.296 242 1.844 

Non-significant interactions pooled with residual variance 

When one saw that a similarly complex picture appeared for th~ 

summary writing scores (see table 10.i.k; appendices VI 2.2 and VI 2.3), 
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the decision to employ the covariance analysis was doubly reinforced. 

The analysis had uloo Luken n detuiled 1'01'111 1'01' ull LIte I'UCt01'8 under 

both comprehension and summary writing. 
10.2 Analysis of the Results for the Method 

The analysis proceeds in line with the research questions being 

tackled. 

10.2.1. The Effects of Quantitative data 

The first research question is; "is the experimental multificated 

method more effective at improving comprehension scores than the 

traditional teaching methods"? Using the pretest scores as the 

covariate, the cumulative improvement over the teaching sessions is 

compared for both methods of presentation. The Mancova was carried out 

using the comprehension scores first and then was repeated with the 

summary scores as the second index of understanding. This type of 

analysis combines the effects of all teaching sessions into one unified 

influence and provides an overall assessment of the series. 

The results show that the method had a highly significant role in 

improving the comprehension scores of the experimental group over the 

control group. All results are reported at statistically high levels of 

confidence (F=49.698; df=1,197; p (0.001) (Table 10.1.5 and appendices 

VII.1.2 & VII.1.3) 

The analysis for the summary scores confirmed the findings of the 

comprehension scores. The experimental group were significantly better 

than the control group (F= 165.434; df=1,197; p <0.001) see table 10.1.6 

and appendices VII.2.2 & VII.2.3 

We are now in a position to answer the first question. The 

teaching method advocated by this approach does lead to a significant 

improvement for the pupils concerned. 
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The next step in this research (as the second research question) is 

to attempt to identify which type of learning is promoted by the 

multifaceted method. 

In principle, the method was designed to improve the pupils' 

performance in achieving depth of comprehension and learning. The 

results showed that pupils benefitted in their understanding of both 

deep (F= 58.003; df= 1,197; p<..O.OOI) and surface (F= 17.672, df= 1, 

197; p <0.001) items. (See appendices VIL1.2 and VIL1.3). These 

results are, somewhat, unexpected in that they contradict the usual 

research findings (eg Sachs, 1967; Bendania, 1982). The normal pattern 

is for presentation techniques to favour either deep or surface 

processing. The methods which encourage the learner to go beyond the 

information presented and to seek to relate the incoming knowledge with 

past knowledge and to set it in a wider context are those methods which 

militate against simple focus on surface learning (Anderson, 1977; Day, 

1980; Brown et al 1983a). Here, however, the multifaceted method 

facilitates both types of learning. 

~-Jhen summary writing was used, the experimental group showed higher 

performance on deep scores (F= 289.227; df = 1,197; p < 0.001) without 

affecting surface learning. On the latter, the experimental group did 

not c I ear I you t per for m the con t r 0 1 g r 0 up ( F = 1. 096 i d f = 1, 1 97 i p< 

0.296). (See appendices VII.2.2 and VII.2.3). This pattern of results 

is more in keeping with traditional findings. 

The Difference between the results on these two criteria measures 

may well be determined by the relative sensitivity of each measure to 

the depth of processing. Where comprehension was geared to clearly 

distinguish between performance on both types of items individually, the 
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summary writing task would not necessarily record slight differences in 

processing dealing with surface items. This may be explained by saying 

that the summary, by its nature, does not allow much for surface items 

which are usually disregarded. 

The weight of available evidence is towards an improvement in 

comprehension in both deep and surface items. Although this is seen 

only with the comprehension test, nothing in the results of the summary 

scores contradicts this finding. 

10.2.2 Comparison between Pretest and Posttest Scores for MFM 

The results on the previous sections have shown that the pupils 

given the multifaceted method outperformed the control group pupils who 

received traditional teaching. That superiority of the experimental 

group was observed both on the surface and depth items. 

To reinforce these results a second control was built into that 

design. This was the pretest-posttest approach. There were, therefore, 

two ways of checking the effect of the proposed method of teaching 

comprehension. The literature on designs varies in the support given to 

each of these two methods in evaluating programme effects. The strength 

of the approach used in this study is, in fact, that it allows both 

methods to be used on the same data. 

Using the between group comparisons, the improvement over the 

control group has already been established. It now remains to compare 

pretest scores with the posttest ones. This is done to find out whether 

there is improvement in the same pupils after exposure to the 

multifaceted method. T-tests showed that in all aspects of 

comprehension and summary, the posttest results differed significantly 

from those of pretest (See tables 10.2.1. and 10.2.2. below, see also 

appendix IX). 
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TABLE 10.2.1 shows means and Standard deviations. 

PRETEST POSTTEST 

DEEP SURFACE OVERALL DEEP SURFACE OVERALL 

x 1.66 2.41 

COMPREHENSION SO 0.92 1.12 

x 3.09 2.18 
SU~l]\1ARY 

SO 0.95 0.98 

4.04 

1. 47 

5.20 

1. 32 

2.09 

1. 67 

3.75 

1.12 

3.12 

1.16 

2.75 

1. 78 

TABLE 10.2.2 shows a two-tailed t-test for comprehension and summary 
scores pre-post tests. 

SCORES DEEP SURFACE OVERALL 

COMPREHENSION 2.59** 5.44*** 5.50*** 

SU~1MARY 4.92*** 5.50*** 5.53*** 

"H-** p(O.Ol; p(O.OOl; df=122 in all cases. 

5.11 

1.77 

6.23 

1.58 

This within subject comparison helps to clarify the discrepancy 

observed when summary scores were used as a measure of change in surface 

processing. The results were ambiguous in that comprehension showed 

the improvement while the summary scores did not. Here results are 

unambiguous. The experimental pupils improved over the initial position 
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in both deep and surface items. 

One interesting observation which arises from the use of the within 

and a between subject design is the possibility of asking about the 

educational meaning of the observed improvement. It is possible by 

comparing a control group with the experimental group to obtain 

statistically significant differences between them which have little or 

no educational impact. For example. the difference between the groups 

can arise because of a deterioration of the control group rather than 

because of an improvement in the experimental group. This is not an 

unusual finding in educational psychology. the significance can also 

arise because of slight but insignificant improvement in the 

experimental group coupled with slight but insignificant deterioration 

in the control group. The aggregate of both these positive and negative 

movements can result in what appears to be a significant improvement of 

the experimental over the control subjects. 

The design adopted in this study allowed a direct assessment of the 

absolute change in the experimental group irrespective of what happened 

in the control group. Since the comparison showed large and substantial 

changes in the experimental group. we are in a better position to argue 

that the multifaceted method achieved an effect which was not only 

statistically significant but also educationally meaningful. The 

detailed analysis also reveals that the MFM hightened the pupils' 

attention to surface details as well as improving their appreciation of 

the underlying message. The expression "toning up" is used to 

dramatically describe the influence of the method. This expression is 

used byanalogy wi th Norman's (1977) idea of "tuning". In this case 

"toning up" refers to an overall hightening of the learner's awareness 

which shows itself at all levels. 
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To sum up the MFM has been shown to have led to improvement in the 

pupils' comprehension and summary writing in two respects. First by 

comparing MFM to TM, MFM proved to be more effective. Second, within 

the MFM, a comparison between pre-and post-test corroborated this 

finding by showing a clear improvement. Thus, there is ample 

statistical evidence that the MFM has been successful. 

However, these findings notwi thstanding the statistical evidence 

only tells that comprehension and summary writing have improved but it 

falls short of answering questions as to how that improvement was 

brought about. There is a need to have a deeper insight into further 

indicators of the success of the method, hence the need for qualitative 

feedback which reveals the activities that the !'vlFM has generated in 

pupils and helped to improve their comprehension and summary writing. 

10.2.3 Qualitative Analysis of the Effect of MFM: 

Since the model outlined in chapter eight gives a prominent place 

for feedback, an analysis emphasising the role of feedback is therefore 

needed. This is what is termed here as qualitative analysis; feedback 

comes from the two main interactants, namely, the teachers and the 

pupils. 

10.2.3.1 Qualitative data related to teachers 

A common pitfall arising from intervention programmes of this type 

is that the teachers who implement the new programmes fail to do so 

wholeheartedly and sometimes are incapable of adjusting their old 

techniques to the new method. 

It was necessary therefore to support the objective measures with a 

richer set of qualitative reactions of the teachers themselves. A 

subjective set of scales was therefore devised to collect the views of 
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the teachers and their pupils towards the new method. It aimed at 

getting more insight into 1) the teachers' reactions, 2) the pupils' 

reactions and 3) the perceived improvement or otherwise for the specific 

processes or classroom factors that were judged to be involved. 

Two data-gathering techniques were used with the teachers; a short 

structured questionnaire and an unstructured open-ended report. 

10.2.3.1.1. Teachers' Questionnaire 

After each lesson the teachers received a short questionnaire 

containing seven items (see appendix XI). Each item was answerable by 

placing a tick in front of the most appropriate of three alternative 

choices. The questions were placed in three categories. Category 1 

contained questions 1 and 2 which dealt with the difficulty or ease of 

preparing the lesson using the new method (l\IFM). Category 2 contained 

questions 4, 5 and 6 which related to perceived pupils' benefit from 

l\JFl'1. Category 3 included questions 3 and 7 which assessed the 

teachers' final judgment of the efficacy of the MFM especially in 

relation to the old method (no. These results(See appendix XIA) were 

examined by categories. 

Category 1 (Question 1 and 2), dealing with reactions to preparation, 

showed a strong positive attitude towards the mehtod when used in 

preparing lessons. Out of 9 reactions given to question one, 8 showed 

that the preparation guideline was helpful. No one said that it was not 

and 1 said he did not know. 

The preparation of the method was judged reasonable because it had 

well defined steps. Out of 9 reactions, 5 said it was reasonable, 2 

said it was difficult and 2 said it was easy. Those who said it was 

reasonable or easy were 7, which gives a positive attitude on the part 

of the teacher to the preparation to teach with the method. 
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Category 2 (Questions 4,5,& 6) probe the teachers' perception of pupils' 

performance after they were taught the MFM method. Out of 9 reactions 

obtained, 7 reactions said the pupils accepted the mehtod (Question 4), 

2 said they did not know and none said the method was faced by rejection 

by pupils. This suggests positive acceptance of the method by the 

pupils. They also suggest that the method was beneficial across all 

levels of ability (Question 6). Out of 9 reactions, 5 showed that all 

levels of ability had to gain from the method, 2 said low ability gained 

and 2 said high ability gained. Lastly, on question 5, teachers gave a 

rating for the amount of improvement they perceived in pupils. Out of 9 

reactions, 6 said the improvement was excellent (over 70%). Actually 

the smallest percentage given was 76%. 3 gave the percentage of between 

70-80, 2 gave the percentage between 81-90 and 1 gave the percentage of 

90-100. The rest, 3, showed an average improvement 50-60 and none said 

that there was no improvement. 

Category 3 (Questions 3 & 7) concentrates more on teachers' final 

judgment about the method. Question 7 took the data at a finer grained 

level by eliciting from the teacher the judgment as to the specific 

aspects of classroom activity that were influenced by the method. 

Again, the results were positive in the teachers' reactions to the 

method. 

a) Out of 9 reactions, 7 reported that the new method was more 

beneficial for the comprehension of their pupils compared to their 

traditional method. 2 reactions reported that both were equal in 

terms of comprehension, none said that the old method was better. 

b) As for participation of their pupils the reactions of the three 

teachers were as follows: 
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Out of 9, 6 said that the multifaceted method led pupils to 

participate in the lesson, and 3 said both methods were equal in 

the participation of the pupils in the lessons. 

c) Regarding which method motivate the pupils most, 8 said that it 

was the multifaceted method that motivated their children to learn 

and participate, and 1 said both traditional and multifaceted 

methods were equal in terms of motivating their pupils. 

d) The precision of the pupils' answers to the questions posed by the 

teachers was considered next. Out of 9 reactions ,6 showed that 

answers were more precise when under the multifaceted method; 2 

said the precision of answers were equal under both methods and 

only 1 reaction reported that under the traditional method the 

answers were more precise. 

e) Prompted as to when there was more clarity of thought of their 

pupils, teachers reported that clarity of thought appeared more 

under the multifaceted method. Out of 9, 7 said it was under the 

multifaceted method that more clarity of thought was shown as 

against 2 who said both were similar for this matter. 

f) Whether pupils discussed the answers offered during the lesson was 

among the elements of which that teachers were asked to give their 

opinions. The results showed that more discussion took place under 

the multifaceted method. In fact the number was 7 as against 2 who 

said the discussion was equal in both traditional and multifaceted 

methods. 

In conclusion the subjective data gathered from the teachers' 

questionnaire supported the finding of the quantitative data. the 

teachers had a positive attitude towards the method. They regarded it 

as helpful in preparing the lessonand in its actual teaching. They felt 
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that pupils benefitted in knowledge, attitude and strategies. 

10.2.3.1.2 Teachers' Open ended Report 

Having applied the method on the selected texts, teachers were 

asked to write a report on what they thought of the method. The 

instructions were general and unguided. No clues were given as to what 

the researcher was looking for. This was purposely done to ensure the 

unbiased reactions of the responding teachers. There were three areas 

of interest: 1) Did the method work? 2) What practical aspect of 

pupils' learning was influenced? 3) ~vhich other aspect of classroom 

behaviour, if any, was influenced by the method? 

All the teachers submitted reports three days later. 

A. Teachers' comments strongly suggested that the method did indeed 

improve pupils' performance. Typical comments (translated from Arabic) 

made were: (See appendix XII). 

"It demonstrates how great improvement can be made even with these 

pupils". 

"The method helps the pupils to concentrate, to understand better". 

"I noticed that the improvement was better every time". 

B. The method, as perceived by the teachers had its effect on the 

thinking and learning strategies of the pupils. The general opinion was 

that pupils made greater use of their life experiences, related the text 

to past knowledge, made more metacognitive judgments, were generally 

more active and questioned themselves much more under this method. 

Typical comments (translated from Arabic) were: 

"By this method pupils have been made able to relate and compare 
what they understood from the lesson and real-life situations in 
which they live.... Pupils seem to assess their own answers... The 
method seems to uncover some of the pupils' personalities". 
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c. The consensus was that pupils were more motivated and showed this by 

an increase of involvement and participation. Some illustrative teacher 

responses read as follows: 

"the involvement of the pupils and participation with the method 
was a thing that struck me and surprised me comparing to myoId way 
of teaching". 

"This method helps pupils to discuss and participate effectively in 
the lesson". 

"One positive aspect of this method is that of the participation 
of pupils in the lesson especially those of low ability who usually 
do not (in the old method) participate". 

10.2.3.1.3 Negative observations or criticism of the method by the 
teachers: 

-The method is time consuming, so it needs cutting off some details 

and shortening of elaboration. Two of the three teachers reported 

this point. 

-There is need for some teaching aids. The three teachers brought 

up this remark. 

-It seems only useful for reading comprehension and needs to be 

more general as to be applicable to other school programmes. One 

of the 3 teachers noted this. 

Again, the reports submitted by teachers support the usefulness of MFM. 

The reports especially mentioned the posi tive aspects of this method; 

namely, pupils' performance, teaching and learning strategies and 

motivations and participation of pupils. 

10.2.3.2. Qualitative data related to pupils: 

10.2.3.2.1 Pupils Reports 

Pupils were asked at the end of programme to note in an open ended 
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way what they felt about the programme (See appendix XIII). 123 pupils 

completed reports, which were analysed to elicit an overall reaction to 

seven different aspects of the programme. These seven aspects were 

preference or otherwise of the method as an attitudinal index of the way 

pupils perceived it; the effects they perceived on their comprehension; 

their inclination to be actively engaged with the method as an index of 

the method, again as perceived by the pupils; the impact of the method 

on the pupils' motivation to learn as indicated by their increased 

willingness to talk about, think about, explain and generally carryon 

with the method outside their class context; the level of confidence in 

themselves when presented with a similar comprehension task as compared 

to their previous level before the MFM; lastly the pupils' perception of 

the contribution of the method to the teaching/learning process. Not 

surprising, this last category was scantilly reported on. 

It is interesting to note how these seven categories arose. Along 

traditional lines, the responses of the teachers provided a useful 

framework for the content analysis of the pupils' reponses. Over and 

above the main categories, especially in the open-ended report, the 

content analysis threw up an addi tional four categories. The method, 

therefore was a mixture of a pre-existing category scale derived from 

empirical data (teachers' report) and an emergent category system which 

is thrown up by the data. 

One methodological remark ought to be made here. It goes without 

saying that, in essence, these reports are relatively subjective. In 

fact, many factors enter into play to apparently lessen the degree of 

reliability of such reports. One is that the pupils were inevitably 

aware of the hierarchy teacher/pupil and would not normally question the 
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innovations brought before them. Secondly, at their age, they tend to 

welcome any change in the status quo and will take it to be an 

improvement (things do not go backward!). thirdly, the nature of the 

task allotted to them unwittingly compels them to take a positive stand, 

since they naturally wish to display in their academic reports, their 

intelligence and ability to appreciate the change. 

Having granted these reservations, there are many reasons why such 

reports still remain useful. Despi te the above-mentioned mediating 

factors, the reports do reveal some interesting aspects of pupils' 

perception of this change (since they are bound to respond). Research 

in the field of cognitive psychology (Brown et al; 1983a); Ericsson and 

Simon, 1980) shows that verbal reports can be relied on as valid data. 

Moreover, the pupils' reports are in agreement with the teachers' 

reports and reactions as well as with the statistical data which give 

weight to their reactions. In addition, the perusal of the reports 

shows that there are recurrent patterns underlying many declared 

appreciations so that a number of vi tal generalisations can be made. 

These generalisations can be classified along the following indices: 

1) Preference: 

There was a strong tendency (95%) to refer spontaneously to the 

traditional method, by way of comparison. This was done by 117 of the 

123 pupils although no cmparison was asked for. The drift of nearly all 

the judgments tended to favour the new method. Examples of typical 

responses are: 

"In fact every time I was comparing the old method to the new one 

and I found that the new is better because . ... " 

"I see a difference between the old and new method, the new one is 

better .. " 
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This new method is better than the old one. the old one did 

neither give chance to pupils to participate nor to understand 

well". 

"My view of this new method is that it is an excellent method and 

better than the old one". 

2) Improvement in Comprehending: 

99 of the 123 pupils (80%) reported that the method helped to 

improve their comprehending ability. Here are some examples: 

" and it is also a method that made comprehension lessons easier 

and deeper for me". 

My view on the method is that it facilitates comprehension for 

children". 

by comparing between the old and new methods, I find that the new 

method makes comprehension better and helps all pupils to 

understand". 

"I liked this method because it developed my knowledge and it made 

us understand better". 

"I feel that I understand the lessons better under the new method 

than the earlier weeks". 

3. Participation in the Lesson 

The method seems well favoured by the pupils when it came to the 

participation in the lesson. Out of 123 pupils 117 said that they were 

made to participate more under the new method. (a high 95%). This 

confirms the teachers' view. They had reported earlier that one of the 

advantages of the method is pupils' participation. 

Examples of pupils' reactions are as follows: 

"This new method, in my view, can attract pupils because it gives 
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them freedom to express their views". 

"In my view this method encourages participat.ion .in the classroom". 

"In the old method, the teacher would deliver the lesson, and 

though he explained well but many pupils are not attentive because 

the method is not attractive. On the contrary this new method 

attracts attention to the lesson and makes one participate and pay 

attention" 

"This method helps in comprehension and participation" 

"This method has made me more daring and positive to work and 

participate in the classroom". 

~)Relating the Lesson to Real-life Situations: 

Many of the students expressed the fact that there was a lot of 

scope of relating what they read and discussed to real-life situations. 

In fact, out of the 123 pupils, 96 (78%) said that the method gave them 

scope to relate what they udnerstood to life-situations. 

"this-method besides helping in comprehension, makes the pupils 

benefit in their daily life". 

"Thanks to this method, I can now solve and understand some 

problems in real life". 

"I also like this method because it relates to many real life 

problems and the pupils can bring to the lesson real-life 

examples". 

"This methodencourages one's view and by this draws one nearer 

reality outside the classroom. One can express the view in society 

and defend it". 

"This method broadens the pupils' horizons and that is by 

introducing the real life into the lesson where the pupil has more 
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choice and chance to udnerstand". 

5) ~lotivut;lot\ 

One of the apparent features of the method seems to be the 

moti vation factor. Out of the 123 pupils, 75 (60%) said clearly 

that they were motivated by the method. I t should be noted that 

this was well apparent, although not all the pupils reported it 

because so many were talking about how the method encouraged them 

to participate (95%). this in itself can be taken as motivational. 

the teachers said clearly that their pupils were better motivated 

under the multifaceted method (see section 10.2.2.1.1. teachers' 

questionnaire, Category 3 C) 

Here are some examples: 

"This method attracts the pupils' attention and make them more 

attentive and participate in the lesson". 

"Thi s- ne w me thod encourage seve rybody to pay at ten t ion and 

participate". 

"This method gives a lot of enthusiasm to be attentive in the whole 

lesson and to participate". 

" ..... it is a method that makes pupils express their feelings and 

encourage activity and liveliness in the classroom". 

6) Confidence 

Some students have talked in their reports about the confidence 

that the method had generated in the classroom. The number of 

those who reported such a factor is relatively low; 50 of the 123 

pupils reported this factor (40%). Looking carefully at those who 

said that, one can notice that most of them were middle or low 

ability pupils. Indeed, the teachers have clearly mentioned that. 
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One teacher categorically said: (See appendix XII.3) 

"The fuct tllnL tile meLhod cncoul'ugcd Llle pupilo Lo eX[H'CrJCJ thcir 

views freely hightened their self-esteem". 

Here are some examples of the students' reports 

"This method is a good one because it gi ves the pupils 

confidence in the m se I ves .... " 

"The method supports and builds confidence and helps one to be 

more enthusiastic to participate ..... " 

"Because of its allowing pupils to express their views, it 

makes them feel that they can talk in the classroom." 

" .. . l'>lake s the pupi Is more proud be caus e it allo w s free 

expression of view and makes them all participate without fear 

of being looked down at". 

7) Contribution to teaching/learning processes 

Those were reported scantily by some pupils, They, however, show 

that some of them are aware of some important influences that the method 

plays on some of classroom processes related to performance. 

those who reported those seem to be of higher ability pupils. 

Most of 

-37 out of the 123 pupils (30%) said that the method made their thoughts 

more precise. 

-30 out of the 123 pupils (24%) said the method develops their ideas or 

stimulates them. 

-15 (12%) reported that the method helps the teachers to easily explain 

the lesson to the pupils. 

-13 (10%) expressed the view that the method makes the teacher recognise 

those who understood from those who did not. 
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Here are some quotes: 

"This method can be considered as II methori thnt rievelops the 

pupils' ideas as well as their knowledge". 

"This method helps the pupils as to how to think". 

"This method has taught us how to give precise answers because 

of the type of questioning of why we give an answer we learnt 

to ask ourselves and this made us give precise answers". 

"This method has in my view helped the teacher to explain the 

lesson well to the pupils. I am now able to know when I 

understood and not before the teacher tells me". 

"The teacher in this method can easily recognise those who 

haveunderstood from those who have not because everybody 

participates and from their answers pupils can be seen to have 

understood or not." 

To recapitulate, the main mechanism advocated by the MFM, as could 

be deduced from the pupils' reports worked as tollows: the method 

emphasised first and foremost a need to relate textual data to the 

pupils' real-life situations. This made them participate more thus 

leading to greater active interaction with the text. This in turn 

strengthened their motivation and built up their confidence, which led 

to considerable improvement in their comprehension and their grasp of 

learning processes. This may explain perhaps their professed preference 

for the new method (MFM) to the old one (TM) 

10.2.3.2.2 Interview data (pupils) to assess the viability of the MFM 

At the end of the application of the new method 27 pupils 

representing three levels of ability (high-medium and low) were randomly 

selected from the three experimental groups. This interview was 

structured in a way which was adapted from the Morton and Saljo (1976) 
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interview technique. this technique aims at inducing the learner to 

l'OVOlIl 111 Iltu Ul' Ilol' UWII wUl·du. Lilo WilY u/Ilu pUl't:olvuu 11(~l'/ll1u ItI'1Jl'uut:h 

to learning. 

The interview has been conducted so as to provide an insightful 

feedback as to the actual success, or otherwise, of the MFM after it has 

been tested. It is theoretically rewarding to examine this question 

from different perspectives. The point of view of the recipients seems 

to be justifiably important since the method aims not only at helping 

the teacher by providing him \'lith a better teaching approach, but it 

primarily sets out to make learning more accessible to the pupils. 

The findings of the interview fall into a pattern that could be 

structured as follows: 

1. Attention controlling devises: 

What are the mental processes at work underlying the pupils' effort 

to focus attention on the text being read? Mental processes are used 

here in the context of information processing theory (Hunt, 1979. 

Baddely, 1976). General-type questions such as "how did you read the 

text?" are asked with the intention of eliciting as much information 

from the pupils as possible. In view of its open-ended nature it allows 

for various answers. When the pupils' answers tend to be imprecise and 

lack clarity. a further step is taken to narrow down the potential 

answers by asking the pupil specific questions such as "what do you mean 

when you say you read with attention"? or "could you tell me how exactly 

you went about doing it?". 

Seeing that the common answer that pupils were giving tended to be 

too general - a typical answer would be "I was reading with attention" -

a further set of questions were put to them in order to make them spell 
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out how they did that. hlhat was aimed at was to ascertain whether or 

not pupils had goal set before reading. Confronted with this 

information seeking type of questions, pupils varied in their responses. 

their answers fell into the following categories: 

a) The first group, 7 out of 27 pupils, reported that they were asking 

themselves questions and looking for what they called important 

ideas whilst reading the text. This tendency to ask questions 

could be construed as a measure of tendency to be precise. Thus 

they confirm the view that says that setting a goal before oneself 

when engaging in the reading process leads to better attention 

control (eg Brown et al 1983a; Rothkopf, 1978; Wittrock, 1981). 

b) The second group, 12 out of 27 pupils, reported that they were 

looking for what they called important ideas but they failed to 

report whether they had been asking themselves questions and on 

cross examination they showed a marked lack of precision. this 

lack of precision suggests that, although they could have set 

themselves one objective, their grasp of it was fluctuating. 

Therefore, their degree of attention must have been lesser than 

the first group. The fact remains, however, that there is an 

undeniable measure of attention control. 

c) The third group, 8 out of 27, gave general answers which failed to 

refer to any particular activity or objective. Such answers are 

indicative of a certain lack of attention controlling principle. 

Such pupils lack both precision and objective setting. 

These findings show that having a goal set before reading the text 

is a determining factor in attention control. Since, among its 

priori ties, the MFM sets itself the task of encouraging both teachers 

and pupils to set themselves goals by concentrating on questions and 



186 

predicting information these results could be seen as evidence as to , 

the success of the ~lFM on this aspect. This view is more substantiated 

by the pupils when they reported that this was not their typical 

approach to learning. This was an answer to a question whether that was 

typical of their learning. Only 5 (1 from category I, 3 from category 2 

and 1 from category 3) said that it was their typical way of learning. 

This leaves 80% of the sample who say that the MFM influenced their way 

of learning. 

2. Decoding 

This concentrates on the factors involved in the process of pupils' 

unde rs tanding. It particularly looks for the schemata underlying the 

pupils' discourse when answering the questions. The reading process 

necessarily involves the interaction between textual data and the 

pupils' active drawing on stored information (Rumelhart, 1976,; Kintsch 

and Van Dijk, 1978; Anderson et al 1977). 

Pupils normally relate the information they gather form the text to 

real-life situations stored in their memories. Their response is 

affected by various factors such as social belonging, geographical 

location, personal history and so on and so forth. For instance, the 

text presented at the interview had its subject matter the theme of the 

market in medieval England, the pupils immediately responded, albeit to 

different degrees, by drawing on their mental presentation of the way 

markets are run. Some of them would elaborate and go into details 

specifying whether talk was about fruit markets, animal markets, mixed 

markets and their placements. In this they drew on their background 

knowledge of the subject at hand. Another interesting area which 

captured their imagination was the comparison in the time of prayer 
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between Christian Sunday and Muslim Friday - Analogies were made between 

Churches and Mosques as different places of worship. Similarly, a 

comparison was drawn between the two systems' different ways of calling 

for prayer. However, a general conclusion was reached to the effect, 

perhaps, that we might be worshipping one Lord, just in different ways. 

All the 27 pupils who were interviewed did not fail to respond one 

way or another to the stimulus of the text. They only differed in 

matters of degree. This is hardly surprising since the topics, namely 

markets and prayers, referred them back to their immediate experience. 

All pupils also revealed that they learned to link their experiences to 

what they read from the MFM. 

Aware of the great benefit that comes from these interactions 

between textual data and the pupils' schemata, the aim of the MFM has 

been therefore to encourage children to embark on such interactions by 

stimulating their associations and suggesting potential scope for 

comparisons and analogies. 

3 Level of Comprehension: 

In the reading process pupils interact with internal structure of 

the text. The text is built on the basis of a given patterning, a 

certain sequencing of ideas structured in such a way as to serve the 

writer's ends. Pupils vary in the degree of their sensitivity to this 

sequencing and therefore react differently in the text; that is, they 

have different degrees of detachment from the structure underlying the 

text (Taylor, 1980, 1982). A good detector of this degree of 

sensiti vi ty is to allocate to the pupils the task of summarising the 

text. by conducting such an enterprise it is hoped to have an insight 

into the pupils' styles of learning (Entwistle, 1979; Biggs et al 1982; 

Marton and Sa\io, 1976; Pask, 1976) Since it is an established view that 
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summary is a reflection and measure of comprehension (Borde, 1983; Brown 

and Day, 1983; Day 1980; Kintsch and Van Dijk, 1978). The summary 

informs the analyst of the pupils' grasp of what they take to be the 

most important iteas of the text, their development and the final aims 

they serve. The steps taken by the pupil will be measured against the 

model propounded by Kintsch and VanDijk (1978) and developed by Brown et 

al (1981). Accordingly, the analyst evaluates the pupils' ability, 

which may lead to classifications such as the one advocated by Entwistle 

et al. (1979). 

As the result of the interview, children's answers revealed 

basically two styles of learning in terms of Entwistle et al 1979 and 

Marton and Saljo, 1976), namely, deep and surface. This classification 

is based on the pupils' conformity to a combination of five rules of 

sumarising which are deletion of trivia, deletion of redundency, 

substitution (using one word to substitute for a class of things or a 

series of examples or actions), selection (adapting main ideas from the 

text into the summary) and invention which reveals a higher degree of 

detachment on the part of the pupils. Depending on the pupils' ability 

to satisfy these conditions, they are classified either as deep or 

surface comprehenders. Surface comprehenders are those who stay at the 

level of the rules of deletion and substitution. They are trapped at 

the surface level of the text. They cannot go beyond the textual 

internal structure. On the other hand, deep comprehenders are those who 

reach the level of invention. They can transcend the constreints posed 

by the surface structure of the text and go beyond it to link textual 

data with experience. the fact remains, however, that the level of 

selection is a borderline case since it depends on the pupils' 
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consistency in drawing on this process in their comprehension. Cutting 

across these two categories, there is a second classification in terms 

of active and passive involvement. Accordingly, children's answers in 

the interview could be classified in two groups, one deep and one 

surface both of which are active. 

a) Deep Active 

19 out of the 27 pupils interviewed could be said to roughly fall 

into this category. This is based on their using the above-mentioned 

rules and their showing a clear tendency to be more or less able to 

grasp the plot informing the text, as shown from their ability to orally 

summarise in their own words what they took to be the main ideas of the 

text and their relating such ideas to their own experiences. It goes 

without saying that there are degrees of depth so that not only is there 

a spectrum informing the ability of these 19 pupils but the very notion 

of depth is relative, of course, to their age and level of knowledge. 

b) Surface Active: 

The remaining 8 out of the 27 pupils interviewed could be said to 

roughly fall into this category. Despite their use of rules up to 

selection, their overemphasis on detail prevented them from actually 

digging deep enough to grasp the plot informing the structure of the 

text and its main ideas. To put it in a nutshell, they nearly made it 

but they fell short of what is required. Yet they were classified as 

active since they managed to relate these details, however, 

superficially, to their own life experiences. 

The common denominator between these two categories, it will be 

noticed, is that they both involve the active participation of the 

pupils, which has always been one of the primary objectives of the MFM. 

These findings, the findings already highlighted in the teachers' and 
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the pupils' reports, substantiate one basic conclusion, namely that the 

MFM has been effective in its priority of setting into relief the active 

participation of pupils in text comprehension. 

The strength of the MFM derives from its being based on the active 

involvement of the pupils in the learning process. First, in view of the 

need for the active and positive role of the readers when tackling the 

text, the pupils are encouraged to set themselves goals before and in 

the course of the reading process by asking specific questions and 

probing into the internal structure of the text which would lead to 

greater focus on the text. Secondly, since personal experience has been 

shown on vital importance in understanding the text, the pupils are 

encouraged to make associations and they are made to draw on such 

personal experiences which would lead to greater depth of comprehension. 

10.2.3.3. General Summary of the Qualitative Data 

It has been the aim of the analysis of the qualitative data to 

examine the feedback both from teachers and pupils. Since teachers and 

pupils are partners in the teaching/learning process, it seems fruitful 

to evaluate the MFM from their respective perspectives. It goes without 

saying, however, that the teachers and the pupils could not be expected 

to give the same data nor could their respective data be dealt with on 

the same footing. 

As for the teachers, seeing that they have high degree of 

consciousness of the teaching/learning process in the classroom, they 

could be safely expected to elaborate on more theoretical lines. This 

is why they were asked to report on indices such as participation, 

motivation, precision of answers, clarity of pupils' thoughts and their 

discussion of the topic at hand. This justifies the procedures adopted 
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in conducting the theachers' questionnnaires and reports. It is 

interesting that both questionnaires and reports yielded virtually the 

same results to the effect that they are satisfied with the workability 

of the mehtod. 

As to the pupils, the need is greater to look through and go beyond 

their discourse, searching for clues or indicators of classroom 

activities amounting to their comprehension improvement. In essence, 

their data confirmed the conclusion that the MFM effectively led to a 

clear improvement in their comprehension through greater partricipation, 

a more active role in relating textual data to their personal experience 

and stronger motivation and confidence. These findings were 

corroborated by the interview conducted with children. The researcher 

has been satisfied that, when cross-examined, pupils showed signs of 

greater attention, better decoding competence and a high level of 

comprehension. 

Consequently, it transpires that both sets of data do converge to 

confirm one major conclusion, namely that, thanks to the emphasis laid 

on the c I ass roo mac t i v i tie sen u mer ate dab 0 v e , the ~1 F M has bee n 

successful in contriving procedures which have been shown to be 

conducive to a better comprehension. 

10.3 Analysis of Results for Schools 

This analysis is undertaken for the purpose of finding out whether 

the schools differed in their peroformance. One expects such a 

difference bvecause pupils in the different schools come to their 

respective classrooms with various experiences and personal and cultural 

background. The teachers approach the task of teaching in different 

ways and may interpret the same material differently. 

The analysis of results for schools looks at the pretest and 
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posttest results since they are the starting point and the finish point 

of the application of the teaching sessions. It is interesting to make 

such a comparison if schools differ at the pretest level and perform 

similarly at the end (posttest) this would be interpreted as follows. 

It can be argued that the MFM has influenced the pupils approach and 

narrowed their differences. If the differences remain this can be taken 

as the MFM influence different pupils differently. In fact the analysis 

shows that schools performed differently in many instances. 

10.3.1 Pretest Results for Schools 

The analysis starts with comprehension first, then summary writing. 

10.3.1.1. Comprehension pretest scores 

10.3.1.1.1. Overall comprehension pretest scores 

Although the two main groups P.lFf11 and TM did not show any 

differences on pretesting, schools were significantly different 

(F=3.559, df, 2,234, p (0.003) (see table 10.1.3 in section 10.1). 

Schools 

1 

3 

2 

Ordered P.leans 

3.64 

3.72 

4.21 

*significant at p <0.05 

NEWflIAN Keuls test table 

1 

3.64 

3 

3.72 

0.08 

2 Calculated NK 

4.21 R p 0.01 p 0.05 

0.57* 3 0.58 

0.49* 2 0.49 

0.46 

0.39 

School 2 made the difference since its pupils received the highest 

scores. Schools 1 and 3 did not differ from each other. 

It would be interesting to find out whether schools differed on the 
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indices of comprehension i.e. deep and surface. 

10.3.1.1.2 Deep Pretest Comprehension Scores 

Analysis of variance did not show any differences between schools 

on this aspect of comprehension (F=0.058; df=2, 234;. p <0.943). See 

appendix VII.1.2. 

10.3.1.1.3 Surface Pretest comprehension Scores: 

ANOVA analysis on surface scores showed that schools were different 

under this aspect of comprehension (see appendix VII.1.3) 

Newman Keuls test 

Schools calculated NK Ordered 
Means 

1 
2.06 

3 
2.11 

2 
2.61 r p 0.01 p 0.05 

1 2.06 0.05 0.55** 3 0.49 0.40 

3 2.11 0.50** 2 0.44 0.33 

2 2.61 

**significant at p <0.01 

Again school 2 is the school making the difference by performing 

the highest. 

10.3.1.2 Summary Pretest Scores 

10.3.1.2.1 Overall Pretest Summary Scores 

ANOVA on the overall summary scores showed that the schools were 

different from each other (F= 15.259; df=2,234; p <'0.001) See table 

10.1.4 section 10.1; pretest results. 
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Newman Keuls Test table 

Schools ordered 3 2 1 calculated K 
means 4.48 4.70 5.19 r p 0.01 p 0.05 

3 4.48 0.22 0.71** 3 0.58 0.46 

2 4.70 0.49** 2 0.51 0.39 

1 5.19 

*significant at p 0.05; ** p < .01 

School 1 in overall summary scores performed the highest as compared to 

schools 2 and 3. Schools 2 and 3 did not differ from each other. 

It is interesting to look whether there are any differences between 

the schools on deep and surface aspects of summary. 

10.3.1.2.2 Deep Summary Pretest Scores 

ANOVA showed significant differences between schools on deep 

summary scores (F= 7.715; df=2,234; p < 0.001). See appendix VII2.2 

Schools 

3 

2 

1 

ordered 
means 

2.26 

2.40 

2.74 

Newman Keuls test table 

calculated K 3 
2.26 

2 
2.40 

1 
2.74 r p 0.01 p 0.05 

0.14 0.48** 3 0.45 0.36 

0.34** 2 0.40 0.30 

**significant at p 0.01 p <. 0.05 
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Again it is school 1 which made the difference and it scored 

highest compared to schools 2 and 3 which did not differ among 

themselves. 

10.3.1.2.3 Surface Summary Pretest Scores: 

The ANOVA did not show any differences on surface summary scores 

between the three schools. (F=2.533; df=2,234; p <0.08). See appendix 

VII.2.3. 

To summarise, the schools showed differences in the pretest scores. 

As for comprehension scores, it was school 2 which was different from 

the other two schools. When the overall results were broken down, 

surface scores of comprehension appeared to be responsible for the 

difference between the schools. Schools did not differe under the deep 

aspect of comprehension. 

The summary scores showed that school differences were due to the 

deep scores. Here is is school 1 which differed from school 2 and 3. 

10.3.2. Posttest Scores Related to Schools. 

10.3.2.1. Comprehension Scores 

The ANOVA test showed no significant differences between schools 

(F= 1.288; df=2,234; p 0.278; see appendix VIII.1.1.) when the two 

methods were analysed together. However, when the two methods were 

lookedat separately, the results revealed that the schools under the 

multifaceted method did differ significantly (F=9.222; df=2,115; p < 
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0.001). See table 10.3.1. below. This was not the case for the 

traditional method where the schools did not differ (F= 2.477; df= 

2,112; p <0.089) (appendix IX.2.1.1). This means that the method 

interacted with the schools, i.e. the benefits of the MFM were not 

equally obtained by all the three schools. One or more schools were 

better prepared to use the MFM. 

Table 10.3.1. ANOVA overall comprehension; MFM only 

Source of Variation Sum of Square df mean Sq. F. Sig of F 

Age 12.773 4 3.193 1.265 0.288 

Sex 7.134 1 7.134 2.825 0.096 

Sch 46.575 2 23.287 9.222 0.000 

Residual 290.387 115 2.525 

Total 382.407 122 3.134 

Newman Keuls Test Table 

Schools ordered 3 2 3 calculated K 
means 4.00 5.53 5.73 r p 0.01 p 0.05 

1 4.00 1. 53** 1.73** 3 1. 05 0.84 

2 5.54 0.53 2 0.92 0.70 

3 5.73 

**significant at p <0.01 

School 1 is making the difference since it differed from both 
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schools 2 and 3. Those two were not different from each other. Pupils 

in school 1 gained the lowest scores in comprehension. 

10.3.2.1.2. Deep Posttest Comprehension Scores 

Anova analyses showed similarity in performances between schools 

when both methods were combined together (F=1.670, df= 2.234, p < 0.190) 

(appendix VIII1.2). This was also true with the TM (F= 1.680, df= 2.112, 

p < 0.191) (appendix IX2.1.2) Under the NFM, however, schools did differ ( 

F= 5.113, df= 2-

Table 10.3.2 Anova Deep Comprehension Scores for MFM 

Source of variation sum df mean f sig. of F 
squares squares 

AGE 0.456 4 0.114 0.096 0.983 

SEX 2.915 1 2.915 2.461 0.119 

SCH 12.111 2 6.055 5.113 0.007 

RESIDUAL 136.184 115 1.184 

TOTAL 152.992 122 1.254 

Newman Keuls Test Table 

Calculated NK 
School ordered 1 2 3 r p 0.01 P 0.05 

means 1.64 1.88 2.44 

1 1.64 0.24 0.80** 3 0.71 0.57 

2 1.88 0.56* 2 0.63 0.46 

3 2.44 

** significance p 0.01, * p < 0.05 
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The difference is due to school 3. Scores in this school were the 

highest. Schoolo 1 a!ld 2 did !lot diffcr. 

10.3.2.1.3 Surface Post test comprehension scores 

ANOVA analyses showed that schools were different under the two 

methods combined (F= 3.064, df= 2-234, p <..0.049) Table 10.3.3. When 

one looked at the results of ANOVA analyses for each method separately, 

schools differed under the multifaceted method (F= 9.713, df= 2-115, p< 

0.000) Table 10.3.4 

They, however, perform equally under the traditional method (F= 0.703, 

df= 2-112, pO. 497) (appendix IX 2.1. 3 ) . 

Table 10.3.3 ANOVA postest surface comprehension scores MFM and TM 

combined. 

Source of Sum OF Nean Square F Sig.of.F 
variation squares 

Meth 12.938 1 12.938 11. 073 0.001 

Sch 7.160 2 3.580 3.064 0.049 

Sex 0.189 1 0.189 0.162 0.688 

Age 23.848 4 5.962 5.103 0.001 

Residual 273.409 234 1.168 

Total 327.218 242 1. 352 



Newman Keuls test Table 

Schools 

1 

3 

2 

Ordered 
lI'leans 

2.54 

2.93 

3.17 

1 
2.54 

**significant at p < 0.01, p < 0.05 

3 
2.93 

0.39 
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Calculated NK 2 
3.17 r p 0.01 p 0.05 

0.63** 0.50 0.40 

0.24 0.44 0.34 

The difference here was due to school 2 performing better than 

school 1 but was not different from school 3. Schools 1 and 3 were not 

different from each other. 

TABLE 10.3.4 Anova surface Posttest comprehension scores, MFM 

Source of- Sum 
Variance squares 

Age 9.149 

Sex 0.929 

Sch 20.092 

Residual 118.944 

165.171 

Newman Keuls Test Table 

Schools 

1 

Ordered 
~Ieans 

2.34 

OF 

4 

1 

2 

115 

122 

1 
2.34 

~lean 

square 

2.287 

0.929 

10.046 

1.034 

1. 354 

3 
3.29 

F Sig. of F 

2.211 0.072 

0.898 0.345 

9.713 0.000 

Calculated NK 2 
3.65 r p 0.01 p 0.05 

0.95** 1.31** 3 0.67 0.54 
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3 3.29 0.36 2 0.59 0.45 

2 3.65 

** significant at p <.0.01 

Again the difference was due to school 1 showing the lowest 

performance scores since both schools 2 nad 3 differed from it while 

they did not differ from each other. 

To summarise, for comprehension posttest, the results showed that 

schools differed funder all aspects of comprehension. This difference 

between schools was only significant for the MFM. This means that 

different schools benefitted differently from the MFM. Different 

schools gained differently on different aspects of comprehension. This 

can be interpreted in the light of the explanation offered highlighted 

in the qualitative analysis of the method. (See section 10.4 Teachers' 

and pupils' data). 

10.3.2.2. Summary Po~ttest Scores for differences between schools 

10.3.2.2.1 Overall Scores: 

Schools performed diffeerently when ~lnl "and TN were combined as 

well as when MFN and TM comprehension scores were analysed separately, 

(F= 10.74; df = 2,234, p<O.OOO), (F = 12.087; df= 2,115; p<O.OO) and 

(F= 4.0005; df= 2,112; p (0.021). Tables 10.3.5; 10.3.6 and 10.3.7. 

Table 10.3.5 ANOVA Overall summary scores for both l'>lnl and TM combined 

Source of Sum ~lean 

Variance squares OF square F Sig. of F 

Meth 145.954 1 145.954 79.162 0.000 

Sch 39.605 2 19.803 10.740 0.000 

Sex 1.199 1 1.199 0.651 0.421 
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Age 16.892 4 4.223 2.291 0.060 

Hesidual 1.8411 

Total 652.379 2.696 

Newman Keuls Test Table 

Schools ordered 1 2 3 Calculated NK 
means 4.79 5.55 5.97 r 0.01 0.05 

1 4.79 0.76** 1.18** 3 0.62 0.50 

2 5.55 0.42* 2 0.55 0.41 

3 5.97 

** significant at * p<O.Ol, p< 0.05 

All the three schools differed from each other. School 3 scored the 

highest and 1 the lowest and 2 in between. 

Table 10.3.6 ANOVA Overall Posttest summary scores for MFM only 

Source of 
Variance 

1'1ain effects 

Age 

Sex 

Sch 

Residual 

Total 

Sum 
squares 

78.626 

7.024 

2.164 

47.298 

225.000 

303.626 

Newman Keuls test table 

OF 

7 

4 

1 

2 

115 

122 

~lean 

square 

11.232 

1. 756 

2.164 

23.649 

1.957 

2.489 

F Sig. of F 

5.741 0.000 

0.898 0.468 

1.106 0.295 

12.087 0.000 
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Schools ordered 1 3 2 Calculated NK 
means 5.13 6.73 6.74 r 0.01 0.05 

1 5.13 1.60** 1. 61 ** 3 0.97 0.73 

3 6.73 0.01 2 0.80 0.62 

2 6.74 

**significant at p < 0 .01 

School one was different from both schools 2 and 3. The pupils 

scores for that school were the lowest. Schools 2 and 3 were not 

different from each other. Pupils' scores in schools 2 were the 

highest. 

Table 10.3.7 ANOVA Table, Overall Pottest summary scores for TM only 

Source of Sum 
Variance squares 

Age 5.774 

Sex 0.037 

Sch 12.860 

Residual 179.821 

Total 202.325 

Newman Keuls test table 

Schools 

2 

1 

3 

ordered 
means 

4.37 

4.46 

5.20 

OF 

4 

1 

2 

112 

119 

2 
4.36 

~lcan 

square F Sig. of F 

1. 443 0.899 0.467 

0.037 0.023 0.880 

6.430 4.005 0.021 

1.606 

1.700 

1 3 Calculated NK 
4.46 5.20 r 0.01 0.05 

0.09 0.83** 3 0.88 0.66 

0.74** 2 0.74 0.56 
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**Significant at p 0.01 

School 3 was different from both school 1 and 2. Pupils in school 

3 performed highest. School 1 and 2 were not significantly different in 

their performance. 

10.3.2.2.2 Deep Posttest Summary Scores for Schools 

ANOVA results on deep posttest summary scores show that there is 

a significant difference between schools (F= 0.477, df= 2-234, p <.0.032 

) . 

Separate analyses of variance showed that schools differed 

under the MFM (F=5.955; df= 2.551; p <0.003 but not so for TlVl (F= 1.892; 

df= 2,112; p<0.156). See tables 10.3.8 and 10.3.9; and appendix IX 

2.2.2. 

Table 10.3.8 ANOVA table for Deep Posttest Summary Scores; ~lFM and TM 
combined 

Source of Sum ~lean 

Variance squares DF square F Sig. of F 

Main effects 183.436 8 22.929 19.021 0.000 

Meth 170.297 1 170.297 141.271 0.000 

Sch 8.459 2 4.230 3.509 0.032 

Sex 0.085 1 0.085 0.071 0.791 

Age 2.300 4 0.575 0.477 0.753 

Residual 282.079 234 1.205 

Total 465.514 242 1. 924 

Newman Keuls test table 
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Schools ordered 1 2 3 Calculated NK 
means 2.756 2.763 3.210 r 0.01 0.05 

1 2.756 0.007 0.454** 3 0.49 0.40 

2 2.763 0.447** 2 0.44 0.33 

3 3.210 

**significant at p< 0.01 

School 3 differed from both school 1 and 2. It scored the highest 

on summary scores. School 1 scored the lowest. Schools 1 and 2 were 

not significantly different in their deep summary scores. 

Table 10.3.9 ANOVA TABLE for deep posttest summary scores for MFM 

Source of Sum fllean 
Variance squares DF square F Sig. of F 

fl1ain effects 22.635 7 3.234 2.848 0.009 

Age 3.178 4 0.794 0.700 0.594 

Sex 1. 760 1 1.760 1.550 0.216 

Sch 13.521 2 6.760 5.955 0.003 

Residual 130.552 115 1.135 

Total 153.187 122 1.256 

Newman Keuls test table 

Schools ordered 1 2 3 Calculated NK 
means 3.282 3.72 4.22 r p 0.01 0.05 

1 3.28 0.44 0.94** 3 0.71 0.57 

2 3.72 0.50* 2 0.63 0.48 

3 4.22 

** significant at p <.0.01, * p <.0.05 
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Again, pupils in school 3 outperformed pupils in schools 1 and 2. 

School 1 scored the lowest. Schools 1 and 2 were not significantly 

different. 

10.2.3.3.2 Surface Posttest Summary Scores 

Analyses of variance indicated that the schools were different 

under combination of the two methods (F= 26.206, df= 2-234, p < 0.000) as 

well as multifaceted (F=24.554, df+2-1115, p < 0.000) and traditional 

methods (F=6.032, df= 2-112, p <0.003) Tables 10.3.10, 10.3.11 and 

10.3.12 

TABLE 10.3.10 ANOVA Table: surface summary scores for MFM and TM 

Source of Sum ~lean 

Variance squares OF square F Sig. of F 

~lain effects 65.298 8 8.162 9.094 0.000 

~leth 1.154 1 1.154 1.286 0.258 

Sch 47.040 2 23.520 26.206 0.000 

Sex 0.128 1 0.128 0.142 0.707 

Age 7.423 4 1.856 2.068 0.086 

Residual 210.019 234 0.898 

Total 275.317 242 1.138 

Newman Keuls test table 

Schools ordered 1 2 3 Calculated NK 
means 2.01 2.79 3.18 r p 0.01 0.05 

1 2.01 0.78** 1.17** 3 0.45 0.36 

2 2.79 0.39** 2 0.40 0·30 
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3 3.18 

**significant at p <. 0.01 

All the three schools differed from each other. Yet school three 

remained in the lead and school 1 at the rear. 

Table 10.3.11 ANOVA Table, Posttest, Surface Summary Scores for MFM only 

Source of Sum ~lean 

Variance squares OF square F Sig. of F 

Main effects 56.762 7 8.109 8.295 0.000 

Age 2.364 4 0.591 0.604 0.660 

Sex 0.051 1 0.051 0.053 0.819 

Sch 48.009 2 24.004 24.554 0.000 

Residual 112.425 115 0.978 

Total 169.187 122 1. 387 

Newman Keuls Test Table 

Schools ordered 1 2 3 Calculated NK 
means 1.795 3.02 3.37 r p 0.01 0.05 

1 1. 79 1. 23** 1.58** 3 0.46 0.37 

2 3.02 0.39* 2 0.41 0.31 

3 3.37 

** Significant at p (0.01, p <.0.05 
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Again all schools differed from each other. School 3 scores were 

the highest whilst scores of school 1 were the lowest. 

Table 10.3.12 ANOVA Table, Surface Posttest summary scores for TM only. 

Source of Sum 
Variance squares OF 

Main effect 18.598 7 

Age 6.367 4 

Sex 0.539 1 

Sch 9.285 2 

Residual 86.202 112 

Total 104.800 119 

Newman Keuls Test Table 

Schools ordered 1 
means 2.23 

1 2.23 

2 2.56 

3 3.00 

** P <.0.01, *p(0.05. 

2 
2.56 

0.33 

~lean 

square 

2.657 

1.592 

0.539 

4.642 

0.770 

0.881 

3 
3.00 

F Sig. of F 

3.452 0.002 

2.068 0.090 

0.701 0.404 

6.032 ).003 

Calculated NK 
r p 0.01 0.05 

0.77** 3 0.59 0.47 

0.44* 2 0.52 0.39 

School 3 remained the highest in performance as compared to schools 

1 and 2. School 1 also remained at the lowest scoring in performance. 

To recapitulate, the schools differed on all aspects of summary 

wri ting. Except for overall under NFM, school 3 had always been 
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responsible for the difference. this school had always performed better 

than the other two schools. It is worth noting that the differences 

between schools were present under both MFM AND TM. 

10.3.3. Interpretation of School Differences: 

The results reported above showed clear differences between the 

schools. These differences were explained in terms of school 

populations, and teachers' application of the method in the classroom. 

10.3.3.1. School population: The schools were different in size and in 

their backgrounds. School one was a large middle school 1600 pupils 

drawing its population from a mixed background of farmer families, and 

ci viI servants. The second school slightly smaller about 1200 pupils 

drawing its population from mainly middle educated population of civil 

servants, teachers and professional people. The fact that the inspector 

has his office in this school plays a role. The third school is more of 

a rural one of about 980 pupils. Its population is predominantly 

made up of farmers and some civil servants of the bottom and average of 

the ladder. 

Therefore, schools two and three are more homogenous in their 

pipulation, while the first is mixed that explains partly the fact that 

it was the least in performance. 

10.3.3.2 Analysis of teaching techniques between schools 

The three schools were observed while teaching in their classes. 

The teacher were observed in their usual method while they were 

applying the first text in the programme (fossils). Only data of the TM 

teachers are included as representative samples. 
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The teachers were given the text they were to teach in advance and 

were given the schedule of when each text was to be taught. This was 

done in a way that the researcher would have the chance to assist all 

the lessons whether the experimental or control. 

All the teachers wrote the title as being reading comprehension. 

They made an introduction; read the text; then let their pupils read 

silently; identified some good readers to read aloud then started the 

lesson. 

It is apparent that teachers concentrated on the meaning of words 

and whether children understood the meaning of the words and paragraphs. 

Although the teachers seem to follow a rigid plan through the lessons, 

they show differences among themselves. 

All the three teachers asked what is meant by fossils or fossilized 

animals. They let some children give answers. Those seemed to be 

almost always the same ones. They were not telling anybody who was right 

or wrong. Although most of those who answered were giving more or less 

good answers, it seemed that the teachers had a specific answer they 

wanted their pupils to arrive at. 

When it comes to explaining, some differences appeared however, 

they all revolved around the meaning mainly surface of the text. These 

differences in getting the meaning appear in the following excerpts: 

Teacher -

p 

P 

T 

P 

T 

what does it mean that the animal is folsilised? 

Animals which have vanished. 

animals who ruminate 

No, I do not mean ruminant animals like cows. 

animals which have died and did not leave traces. 

writes the following words on the blackboard; 

vanished; disappeared by the passing of time. 



T 

P 

T 

P 

T 

P 

T 

P 

T 

P 

T 

T 

Pupils 

T 
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what happened to the soft parts of the vanished 

animals? 

disappeared, and was stuck to the hard parts. 

another answer? 

The soft parts disappeared and disintegrated from 

the hard parts. 

Where were the soft parts attached to? 

they were attached to the hard parts. 

let us give a sentence reflecting the meaning of the 

paragraph. 

disappearance of extinct animals from our lives. 

Yes, another? 

disintegration of soft parts. 

Is there anything left that tells us of existence of 

soft parts? 

So we generalise the idea. 

fossils of extinct animals. 

Yes; traces left of extinct animals. 

And so on, the lessons goes in the same pattern for the whole period. 

The teacher poses direct questions that require answers present in the 

text. 

Another teacher, teaching the same paragraph has gone like this: 

T 

P 

P 

P 

T 

which animals was the text talking about? 

the extinct ones. 

animals which were born a long time ago 

the wild animals 

any other explanation? 



211 
T What does extinct mean? 

Pupils gave answers such as: gone astray, disintegrated, come 

apart, avoided, gone forever ceased to exist, etc ... 

T 

T 

P 

T 

P 

T 

P 

T 

P 

T 

P 

P 

T 

P 

T 

P 

you are nearer to the meaning! become extinct means 

it is no more existent; eg because of the 

environment, (death, heat etc) or because of 

hunting. For that reason the government does not 

allow hunting in certain areas and of certain 

animals. 

Let us read the paragraph again. A pupil read. 

What is an animal generally constituted of? 

it is constituted of hard parts. 

Only? 

and soft parts 

What are the parts that vanish? 

the soft parts. 

what are the parts that remain? 

the hard parts 

What is the difference between thesoft and hard 

parts? 

They are attached to each other. 

surround each other. 

The soft parts? 

The soft parts 

Writes the following on the blackboard, hard, strong 

and soft not strong. 

The soft parts surround or are attached to the hard 

parts. 



T 

T 

p 

T 

p 

T 
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I will try and draw you that so that you get the 

meaning. 

Then remember the example of the text we were 

reading last term about the remains of the bodies of 

the martyrs of the Algerian revolution of 

independence. 

What is the proof that there were soft parts, 

although when we find the remains they would not be 

there? 

Because the soft parts are found linked to the hard 

ones. 

No, you can never find bones with meat linked to 

them. 

They leave traces. 

Now let us summarise the paragraph. 

What is the main idea that can be put as a summary 

to this text? 

Three pupils give close anS\oJers: difference between soft and hard 

parts of fosils, description of dead animal. the soft and hard 

remains of extinct animals when excavated. 

The teacher writes: 

The discovery of the soft and hard remains of extinct animals by 

the archaeologists ... 

It is seen that this teacher like the first does the same thing 

generally sticking to the text except when it is necessary to give an 

example close to the reality. 

Despite their. 'similarities ,teacher do differ in their way of 
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explanation of the text. the first was asking question whose answers 

are clearly found in the text. The second, however despite asking 

questions related to the text, was trying to examplify what he was 

trying to do. ego what constitute an animal. From which he got the 

answer of soft and hard parts. 

Such differences in tackling the explanation for pupils might lie 

in the differences found between the three different schools. The two 

above teachers had the same period of experience in teaching (7 years) 

as well as ages. (28 and 29 years). These two teachers were not 

heavily relying on their notes. The third teacher used almost exactly 

the same way as the first but he was more reliant on his notes. He was 

not asking as many questions as did the other two. He was rather giving 

answers and children had the passive role of listening. this does not 

mean that the other teachers were totally involving their pupils. They 

were doing most of the talking as well. However, the third teacher 

hardly involved the pupils. 

The teachers, as said earlier, gave an introduction to the text as 

follows: 

Teacher in school1 gave this introduction: 

You all remember last week we talked about the martyrs of the 

Algerian war of independence. Some of you might have seen the programme 

on television while remains of those martyrs (dead bodies) were found in 

a part of the country when some bulldosers were digging to build on a 

site. What was found were only some bones. The text we are to tackle 

relates to this. 

The teacher in school 2 introduced the text like this: 

You have studied some animals last year. The science teacher would 

have talked to you about some very old animals that do not exist 
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nowadays. This text deals with such animals; the ones that are ecxtinct 

now. 

The third teacher made the following entry: 

The text we are going to read talks about some animals that do not 

exist anymore. It talks about the remains that were left of them and 

how scientists find out that they were living some time in history and 

how they looked like. 

It is apparent from their way of teaching and their introduction 

that the three teachers, despite following the same general lesson 

layout, were different in the detailed explanation of the same text to 

their pupils. this may well explain the difference of results in text 

comprehension and summary writing between the three different schools. 

As for the difference between the teachers who applied the 

multifaceted method, it appeared in their ability to draw from their 

experiences and on what examples analogies and elaborations they induce 

and encourage their pupils to make. their approaches differed on this 

matter. 

Then the way a teachers approached the task of teaching and the way 

they interacted with the material at hand and how they conveyed it to 

their pupils as well as the degree and the level of the pupils 

involvement tended to show that there were differences between schools. 
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10.4 Analysis of Results of Age: 

i'lany studies show that the age factor plays a role in the learning 

process (Haysroth, 1970; Day, 1980, Markman, 1977). Here, the age range 

is not that wide, but if differences are found it can be related to the 

child having had the chance to have more experiences. Since texts 

representd similar experience to the child's own environment, the age 

effect can be seen to playa role on that sphere. 

10.4.1. Pretest Results for age 

10.4.1.1. Comprehension pretest scores 

10.4.1.1.1. Overall comprehension for age. 

The ANOVA analysis did show a significant effect due to age (F= 

2.803; df= 4,234; p <0.027). See Table 10.1.3 section 10.1, pretest 

results. 

Newman Keuls Test Table 

Age ordered 
means 

17 3.00 

16 3.52 

15 3.73 

14 3.98 

13 4.85 

17 
3.00 

16 
3.52 

0.52 

15 
3.73 

0.73 

0.21 

14 
3.98 

0.98* 

0.46 

0.25 

**significant at p<O.Ol; * p( 0.05 

13 
4.85 

1. 85** 

1.33** 

1.12** 

0.87** 

Calculated NK 
r p 0.01 0.05 

5 1.10 0.93 

4 1. 06 0.87 

3 0.99 0.79 

2 0.87 0.66 

It is clear from the above table that age 13 is making the 

difference. This age group performed better than any other group ages. 

The interpretation for such difference may be due to the pupils' 
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background or social belonging. Pupils of this age have entered school 

one year earlier than the others. (See chapter 9). they are usually 

offsprings of those who are in education (teachers, inspectors, 

lecturers etc). The law allows those to enrol their children one year 

earlier than the official age of schooling (age 6). The law assumes 

that because those children come from an environment where learning is 

known to them. So those children have the appropriate learning 

atmosphere. Moreover, since their parents are teachers or related to 

education, they would be expected to do well at school. In fact most of 

those at age 13 according to their teachers do well at school. 

The only other difference observed between age groups is between 14 

and 17. Those of age 14 are the majority forming the sample (normal age 

of this level of education). See chapter 9section 9.2; table 9.1). They 

performed better than the pupils in the age group of 17. The latter are 

usually those who repeated one or more classes once or twice. It also 

appears that those pupils usually come from poor families and have 

entered school late (see Abbad, 1983). Teachers seem to consider those 

pupils as hopeless cases and that they are not goint to succeed in their 

education. this fact may influence the performance of such pupils. 

Indeed some teachers reveal that such pupils do say that after a year or 

two they will leave the school for a job. 

It is interesting to find out on which of the indices of 

comprehension did the age factor differ. 

10.4.1.1.2 Deep comprehension Pretest Scores 

The ANOVA analysis of deep pretest scores did not show any 

significant effect due to age factor (F=0.811; df=4,234; p <0.519). See 

appendix VIol. 2. 
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10.4.1.1.3. Surface ComprehensionPretest for Age 

Here the age gt'oups differed significantly (F=3.311, df- 2.234; p 

<0.012) See appendix VI. 1.3. 

Newman Keuls Test Table 

Age ordered 17 16 15 14 13 Calculated NK 
means 1.40 2.15 2.15 2.34 3.00 r p 0.01 p 0.05 

17 1.40 0.75 0.75 0.94 1.60** 5 1.20 1. 00 

16 2.15 0.00 0.19 0.85 4 1.14 0.94 

15 2.15 0.19 0.85 3 1.07 0.86 

14 2.34 0.66 2 0.95 0.72 

13 3.00 

**Significant at p <:. 0.01 

The only difference that appeared here is between the ages of 13 

and 17. The age group of 13 performed better than the age of 17. All 

other ages performed similarly to age 13. 

10.4.1.2 Summary Pretest Scores 

10.4.1.2.1. Overall Summary Pretest Scores 

The results of the ANOVA showed that there were differences between 

different age groups (F= 3.529; df= 4,234; p <:::.. 0.008) See table 10.1.4 

section 10.1; pretest results. 
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Newman Keuls Test Table 

Age ordered 17 16 15 14 13 Calculated NK 
means 4.20 4.50 4.65 4.90 5.34 r p 0.01 p 0.05 

17 4.20 0.30 0.25 0.70 1.14* 5 1.24 1. 04 

16 4.50 0.15 0.40 0.84 4 1.19 0.98 

115 4.65 0.15 0.69 3 1.11 0.89 

14 4.90 0.44 2 0.80 0.75 

13 5.34 

*significant at p < 0.05 

All age groups performed similarly, except age 13 who performed 

bet ter than age 17. Again, the difference is due to the good 

performance of that age (13). 

It is worth looking at indices of comprehension to see which aspect 

is responsible for that difference. 

10.4.1.2.2. Deep pretest summary scores 

The ANOVA analysis did show significant. differences between 

different age ranges (F= 4.308; df= 4,234; p < 0.002) See appendix 

VI.2.2. 
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Newman Keuls Test Table 

Age ordered 17 16 15 14 13 Calculated NK 
means 1.90 2.16 2.30 2.62 2.66 r p 0.01 p 0.05 

17 1.90 0.26 0.40 0.72** 0.76** 5 0.60 0.50 

16 2.16 0.14 0.46 0.50* 4 0.57 0.47 

15 2.30 0.32 0.36* 3 0.47 0.36 

14 2.62 0.04 2 0.53 0.43 

13 2.66 

**significant at p <.0.01; P <.0.05 

The difference appeared again to be due mainly to age 13 group. 

they differed from age groups of 15, 16, and 17. There was also a 

difference between age 14 and 17. No difference was observed between 

ages 13 and 14. 

10.4.1.2.3 Surface Pretest Summary Scores For Age 

No differences were observed between age ranges for surface summary 

scores (F=0.384; df=4,234; p<..0.82) See appendix VI.2.3. 

To recapitulate, the results in both comprehension and summary 

scores showed that the difference between the age group was mainly due 

to age 13. This was explained in terms of the pupils' background or 

social balonging. They came from educated families closely related to 

school life to which they were attached. 

10.4.2. Posttest Results Related to Age: 

10.4.2.1 Comprehension Scores: 

10.4.2.1.1. Overall Comprehension Scores: 
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The ANOVA results have shown clear differences between different 

age groups (F=3.471; df= 4,234; p< 0.009) See appendix VIII.1.1.) 

Newman Keuls Test Table 

Age ordered 
means 

17 

16 

15 

14 

3.90 

3.97 

4.19 

4.69 

13 6.17 

17 
3.90 

16 
3.97 

15 
4.19 

14 
4.69 

0.07 0.29 0.79 

0.22 0.72 

0.50 

**Significant at p 0.01; *p 0.05 

13 
6.17 

2.27** 

2.20** 

1.98** 

1.48* 

Calculated NK 
r p 0.01 p 0.05 

5 2.16 1. 81 

4 2.07 1. 71 

3 1. 94 1. 56 

2 1. 71 1.30 

After the methods have been applied it would be fruitful to find 

out whether this difference of age is present in both methods. The 

ANOVA analyses did not show any difference for the ~lF]\J (F=I.265; df= 

4,115; p ,0.288) See appendix IX.I.I.I. The traditional method, however, 

did show a marginally significant difference between different age 

groups (F= 2.389; df=4,112; p(0.055) See table 10.4.1. below. 
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Table 10.4.1 ANOVA Overall comprehension for age, TM 

Source of Sum of ~1ean 

variation Square df. Square F Sig.of. F 

Age 31.533 4 7.883 2.389 0.055 

Sex 0.122 1 0.122 0.037 0.848 

Sch 16.342 2 8.171 2.477 0.089 

Residual 369.534 112 3.299 

Total 412.325 119 3.465 

Newman Keuls Test Table 

Age ordered 17 16 15 14 13 Calculated NK 
means 3.20 3.44 3.77 4.00 5.67 r p 0.01 p 0.05 

17 3.20 0.24 0.57 0.80 2.47** 5 1. 32 1.10 

16 3.44 0.33 0.56 2.23** 4 1.26 1.03 

15 3.77· 0.23 1.90** 3 1.18 0.94 

14 4.00 1.67** 2 1. 04 0.78 

13 5.67 

**Significant at p < 0.01 

It is clear that age 13 is the age making the differences. this 

age performed better than any other age group. The other age groups did 

not differ from each other. 

10.4.2.1.2. Deep Posttest Comprehension Scores 

The ANOVA results showed that the different age groups performed 

similarly (F=0.890; df= 4,234; p <:.. 0.471). See appendix VIII.1.2. 

However, it is interesting to find out whether there are any differences 
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between age groups due to either MFM or TM. In fact, ANOVA analyses did 

not show any differences between different age groups in neither MFM or 

TM (F=0.096; df= 4.115; p < 0.983 and F= 1.136; df= 4,112; p <.0.147 for 

MFM and TM respectively) See appendices IX.1.I.2 for MFM and IX.2.I.2 

for TM. 

10.4.2.1.3 Surface Posttest Comprehension Scores 

The ANOVA analysis showed significant differences between different 

age groups (F=5.103; df= 4,234; p <0.001) (See table 10.3.3. Section 

10.3.2.1.3 Surface Posttest comprehension scores for schools). 

Newman Keuls Test Table 

Age ordered 17 16 15 14 13 Calculated NK 
means 2.30 2.39 2.55 3.11 3.75 r p 0.01 p 0.05 

17 2.30 0.09 0.25 0.81 1.45* 5 1.60 1. 35 

16 2.39 0.16 0.72 1.36* 4 1. 54 1.27 

15 2.55 - 0.56 1.20* 3 1. 44 1.16 

14 3.11 0.64 2 1.27 0.97 

13 3.75 

*Significant at p 0.05 

The difference between different age groups was due to age group 

(13), performing better than any other group except age group (14) which 

did not differ from age group 13. Was that difference due to MFM or was 

it due to TM or to both? 

In fact, while under the MFM the age groups did not differ 

(F=2.211; df=4,115; p <.0.072; appendix IX.I.I.3) Under the n1, the age 

groups differed significantly. (F=2.587; df=4,112; p <.0.041) See table 
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10.4.2 below. 

Table 10.4.2 ANOVA Table; Surface Comprehension, TM 

Source of Sum of 
Variation Square df 

Age 12.557 4 

Sex 0.155 1 

Sch 1.707 2 

Residual 135.911 112 

Total 148.992 119 

Newman Keuls Test Table 

Age ordered 
means 

17 2.00 

16 2.25 

15 2.42 

14 2.83 

13 3.33 

** p .01 ; 

17 16 
2.00 2.25 

0.25 

*p .05 

Mean 
Square 

15 
2.42 

0.42 

0.17 

3.139 

0.155 

0.853 

1.213 

1.252 

14 
2.83 

0.83 

0.58 

0.41 

F 

2.587 

0.128 

0.703 

13 
3.33 

1. 33** 

1.08** 

0.91* 

0.50 

sig. of F 

0.041 

0.721 

0.497 

Calculated NK 
r p 0.01 p 0.05 

5 1. 04 0.86 

4 0.99 0.81 

3 0.92 0.74 

2 0.81 0.62 

Here age group 13 differed from all other age groups by performing 

better than any of them except age 14 which was not significantly 

different. The other ages 14,15,16 and 17 did not differ from each 

other. 

10.4.2.2. Posttest Summary Scores 

10.4.2.2.1 Overall Posttest Summary Scores 
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The analysis of variance showed that age groups did not differ in 

thcir ovcenll poottco(; OCOI'C[J (1-'= 2.291; df = 11,23 11; p<'O.oG) ~)cc 

table 10.3.5. (Section 10.3.2.2.2. Summary Posttest Overall Scores). 

It is worth looking at whether this result of no difference between 

age groups prevails in the MFM and nI when analysed separately. the 

AN OVA results showed that the age groups did neither differ under the 

MFM (F= 0.898; df=4,115; p < 0.468; appendix IX.1.2.1) nor did they 

differ under the Tl\'J (F=O .164; df= 4,112; p < 0.956; appendix IX. 2.2.1 ) 

10.4.2.2.2. Deep Posttest Summary Scores 

The analysis of variance on the deep posttest scores showed no 

difference between age groups (F= 0.477; df=4,234; p <0.753). See 

talbe 10.3.8; (section 10.3.2.2.2: deep Posttest summary scores for 

schools). l-Jhen the ~IFr'l and nI were analysed separately, the analysis 

showed that there was no difference between the age groups neither in 

~lFM (F= 0.700; df= 4,115; p <. 0.594) nor in TM (F=0.889; df= 4,112; p 

<0.467). See appendices IX.1.2.2 and IX.2.1.2. 

10.4.2.2.3 Surface Posttest Summary Scores 

The ANOVA analysis did not reveal any differences between any age 

groups (F= 2.068; df= 4,234; p( 0.086). See table 10.3.10(section 

1 0 . 3 . 2 . 2 . 3 Sur fa c e po s t t est sum mar y s cor e s for s c h 00 1 s ) l-J hen the 

results were analysed separately for MFM and TM, one at a time, the 

analysis showed that the age groups did not differ neither under MFM 

(F=0.604; df= 4,115; p < 0.660 Appendix IX1.2.3); nor under the nI, the 

age group differed significantly (F=2.068; df=4,112; p (0.090, appendix 

IX.2.2.3) 

To sum up the analysis of age groups, the results showed that at 

the pretest level, the age groups differed under the comprehension 
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measure. When the levels of comprehension were analysed separately, it 

was revealed that this difference was due to the surface level. The 

explanation of this results can be seen in the light of the emphasis of 

the Algerian educational system on rote learning. This is why the age 

groups performed differently on that aspect of comprehension. The 

results reported revealed that age group (13) were learning more. The 

explanation given was that those pupils were children of teachers and 

people related to education. 

Under the summary writing scores, the difference of age was due to 

the deep level. this can be explained that since a summary is a 

condensed form of what is summarised, one expected that it only contains 

the message (deep level). It can again be explained that because age 

group 13 was more exposed to different experiences which put them at an 

advantage over the other age groups to write better summaries at deep 

level. 

At the posttest level, the results again showed differences betwen 

age groups. However, when the results were broken down between MFM and 

TN, the difference between age groups was no more observed under the 

MFM. Under the TM, however, age groups still showed differences in the 

comprehension at the surface level. This supports the claim of the 

emphasis in the Algerian system of education on surface learning. 

For MFM, age groups were not different under any level of 

comprehension (overall, deep, surface). This can be interpreted as 

follows: the method through its provision of experience and 

encouragement to relate any experience of the pupils to what they 

learned reduced the difference between those age groups. This is 

assumed to be due to the three levels of the NFM, i,e. elaboration, 
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encouragement of self-reflection and the emphasis on recapitulation to 

make sure that comprehension was being achieved. 

Under the summry, all differences between age groups disappeared 

for both MFM and TM. This may be due to the exposure to experiences 

included in the information of the texts. For MFM this can be seen that 

the method provided experiences to pupils through its different aspects 

especially, the training in summarising. 

10.5 ANALYSIS OF RESULTS FOR SEX FACTOR 

No differences were found between boys and girls neither on the 

comprehension scores nor on scores of summary writing. This is true 

for both pre- and post-test results of both comprehension and summary 

writing. Even when the analysis was done separately for the MFM and TM, 

there were not any differences between boys and girls. See tables 

10.1. 3 and 11).1.4 as an example see also appendices VI, VII, VIII, and 

IX. 

10.6 Summary of the Chapter 

The analysis of results showed that: 

1. The ~lFM was benefi tial in both measures of comprehension and summary 

writing. This was supported through: 

a. comparison of MFM to TN and 

b. comparison of pretest and posttest scores within the ~IF~l 

2. The MFM improved both indices (levels) of learning: deep and 

surface. 

3. The MFM showed its relevan~e and usefulness in classroom-learning-

related activities. 

4. Different schools seemed to benefit differently from the MFM. 

5. Age groups benefitted equally from MFM. 

6. Boys and girls equally improved in their learning under the MFM. 
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CHAPTER 11 

GENERAL DISCUSSION AND CONCLUSION 

11.1 Overview of Results and General Discussion 

The main objective of this research has been to develop and 

evaluate a useful model for improving teaching of comprehension in 

Algerian middle schools. The thesis has analysed the problems facing 

the Algerian educational system. It has recognised the difficulty 

encountered in tackling all the posi ble problems that the system is 

facing and has, hence, focussed on improving comprehension as one basic 

ingredient contributing to the many efforts required for solving the 

problem of the fall of educational standards. 

Practices in the Algerian classroom were monitored by a survey of 

teachers and pupils. The analysis showed that the problem that pupils 

and teachers faced was the assumption on the part of teachers that 

pupils left to their own devices should be able to develop sui table 

techniques of comprehension. No attention was paid to teaching pupils 

how to comprehend. The teachers expected their pupils to do well 

without doing much to gear their activities towards more meaningful 

(deep) learning that goes beyond the informa tion presen ted. The idea 

that pupils have to be shown how to comprehend did not occur to the 

majority of teachers in the survey. 

From the literature and the theoretical positions adopted herein, 

useful suggestions have been made from which a model has been developed. 

The model has been devised to respond to the Algerian specific aspects 

of the problem as well as to reflect current thingking in the field. 

The model was applied in classroom and its results have been 
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analysed. The statistical analysis of results gained from tests of 

comprehension and summary writing show that this model was working well 

for the pupils it was meant to help. The pupils taught according to 

this model showed significantly better comprehension than those who were 

not. The results can be discussed as follows: 

11.1.1 General Improvement of Comprehension: 

General improvement in comprehension was assessed by a combined 

score summating deep and surface understanding. The fact that the 

experimental group performed so much better can be explained by the 

combined use of three techniques, namely, elaboration, summarising, 

and self-reflection. They worked individually in different contexts. 

For instance, the number of elaborations made is shown in the following 

studies to be a factor leading to comprehension improvement (Anderson 

and Reder, 1979; Brown et aI, 1984; Linden, 1979; Plamere et al 1983; 

Reder, 1980; Stein and Bransford, 1979; Stein et al; 1978). At the same 

time, making one aware of one's processes and the way information is 

dealt with, does lead to comprehension improvement (Brown, 1978; 1980; 

Dorner, 1978; Garner, 1980; Hare and Pullian, 1980). This improvement 

is reached through the subject's awareness of compensatory strategies. 

Evidence, in the above-mentioned studies and in this study, suggests 

that when readers read more consciously and actively their understanding 

is enhanced much better than readers who read without engaging in such 

activities. This is further corroborated when summarising is 

introduced. Summarising ideas of a text has been shown (Kintsch & Van 

Dijk, 1978; Brown et al 1983b; Brown and Day, 1983; Day, 1980; Borde, 

1983) to be a good technique as well as a good measure of comprehending 

that text. If one summarises a text effectively using the rules of 

summarisation (Kintsch and Van Dijk, 1978; Day, 1980) one's 
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comprehension improves (Brown and Day, 1981; Brown et aI, 1983b). 

11.1.2 Improvement of Depth of Comprehension: 

Depth of comprehension is a degree within a continuum of effective 

learning. Understanding can be achieved at different levels as many 

studies have shown (Ballstaedt & Mandl, 1985; Biggs, 1970, 1976; Biggs & 

Collins, 1982; Ford, 1981; Entwistle et aI, 1979a & b; Marton and Saljo, 

1976; Pask, 1976). 

Two major levels have been identified, deep and surface levels. 

The surface level of processing concentrates on obtaining facts or 

information with the intention to memorise them. The deep level of 

understanding relates to the attempt on the part of the learner, first, 

to understand what is read, second, to relate and integrate the 

different parts of what is read or heard, third, to reach a conclusion 

of one's own and to make use, in so doing, of personal experience. 

Thus, 'meaningful learning' is one in which information is related 

to existing knowledge (Ford, 1981). The more extensive the links 

between concepts and those already stored in memory, 

'meaningful' learning can be said to be (Johnson, 1975). 

the more 

However, 

because information, as encountered in teaching and learning situations, 

is unlikely to be presented in a form ideally matched to the learners' 

existing knowledge structure (Frijda, 1978), some interpretation of the 

original information is necessary for anything more than nonemantic 

(syntactic) reproduction from memory. For that reason depth of 

comprehension, as stated above, should include (see Ford, 1981 p 349): 

- clear intention to understand what the author is trying to say; 

- an intention to integrate what is being read with other parts of 

material, with facts, or with previous experience, and 
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- an intention to try to reach own conclusion or make use of 

personal experience. 

The depth of comprehension is tested in many ways. Depth is 

achieved when a learner can make inferences and relate what the text 

entails to personal experiences and hence enrich those experiences or 

build one's background knowledge (Schema) either through its improvement 

or solidification. The depth in that sense is not only in getting the 

message the text tries to convey but also in realising that what has 

been learned in one specific context can be generalised to and applied 

in other contexts. This, in itself, is a way of enriching experience. 

Thus, depth of comprehending broadens the scope of thought and allows 

the learner to see the link between different pieces of information 

learned (Eich, 1985; Ford, 1981; Linden, 1979; Nigel, 1981; Palincsar, 

1985; Wittrock, 1975). Consequently, a wholistic (General) picture of 

the world is grasped and what is termed as schema or mental framework 

(Anderson et aI, 1977a & b) is formed. This is rather different from 

the surface aspect of learning where the learner only understands and/or 

retains pieces of information as being different or unrelated entities. 

The depth of comprehension was seen in scores of both comprehension 

and summary writing. Although it was not intended to isolate the 

relative contribution of each technique, one is in a position to say 

that the combined application of elaboration, self-reflection and 

summarisation, played a role in producing a deeper level of 

comprehension in these Algerian schools. Depth of comprehension can be 

induced in pupils as the literature suggests and this was achieved in 

the context of these secondary schools as the study reveals. 

This study therefore presents a model for inducement of meaningful 

(deep) learning based on the joint activities taken by the teacher and 
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the pupils wi thin the specific environment in which these acti vi ties 

take place. To induce deep comprehension there was a sequence of events 

and an identifiable patterns were designed in the procedure. 

The adaptation of the theory to the local culture has been achieved 

by shifts of emphasis in order to meet traditional expectations. 

11.1.2.1 As the teacher is seen, in Algeria, as the regulator of 

learning in the classroom, s/he is there to instruct in order to help 

pupils learn. A more positive role is expected of the teacher and 

accordingly, more positive role is given in the model. The observable 

teacher's behaviour that was and ought to be observed in training can be 

summarised in the following: 

The teacher behaves to encourage pupils to use what they 

already know to make predictions and interpret what they read 

according to their experiences. 

The teacher provides pupils with or encourages them to use 

many cues to make comprehension of what is being read or 

learned more accessible through elaborations, analogies, 

inferences and different advance organizers and facili ta tors 

such as titles, illustrations, overviews etc. All this is 

designed to help students formulate their questions about the 

material at hand. 

The teacher follows up the pupils' answers by discussing them 

and letting other pupils give their views. 

The teacher encourages pupils to summarise the material in 

their own words to ensure that the message is perceived and 

not lost while elaborations, inferences etc. are made to 

clarify the text. 



132 

11.1.2.2 As enlightening the pupils is the target of the learning 

process in school, they are expected to respond to the teachers' 

ini tiati ves. Here too the tradition is to be respected. The 

expectation of spontaneous initiatives on the part of the pupils is low 

and has to be deliverately taught. In the programme pupils are required 

to concentrate on what seems more vital in the learning process, i.e. to 

focus on meaning. This is achieved through different observable 

behaviours. 

Risk-taking behaviour is noticed where pupils venture guesses 

about the interpretation of the text they read. They advance 

possible inferences, predictions and use their own 

experiences, values and ideas to interact with the ideas of 

the author and the questions and/or directions of the teacher. 

That is, pupils are made to realise that reading for deep 

comprehension is not reading for right answers alone; it is 

thinking and interpreting as they read and reacting to all 

available cues within and outside of the text. 
Pupils are encouraged within the model to set their own 

purposes for reading. 

The enthusiasm and motivation pupils bring to the reading 

instructional activities are noticeably increased when reading 

and learning are seen to be meaningful to them. The teacher 

plays an important role in creating the right atmosphere for 

arousing such enthusiasm and maintaining it through the use of 

activites mentioned above. 

11.1.2.3 For these activities of the teacher and pupils to be useful, 

the right environment has to be provided. The physical environment of 

the classroom is a resource for the teaching/learning process. When 
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these activities are encouraged in the proper way and within the 

appropriate atmosphere, the learning process results in a deeper 

comprehension (Huffman & Edwards, 1983; Bullstaedt & Mandl, 1985). 

This model is in line with many theoretical positions in cognitive 

psychology (eg. Brown et al; 1983a). In the review chapters 

(especially, chapters 5, 6 and 7) it was stated that engaging in 

activities on the part of the learner and through the help of teachers 

(eg training pupils in activities resulting in learning) leads to and 

induces better and more effective comprehension and learning (Day, 1980; 

Dorner, 1978; Linden, 1979). 

Thus, learning at the higher-level of abstraction (deep) correlates 

with the adoption of different learning approaches (Biggs, 1979; 1980; 

1982; Entwistle et aI, 1979a & b; Ford, 1981; Marton and Saljo, 1976, 

Svenson, 1976). These approaches are strategic reactions to particular 

learning situations (Lautiard, 1979). 

11.1.3. The Total Learning Events as Cognitive Apprenticeship: 

In this study the conditions of activity on the part of the 

teachers are available in the model. The teacher starts to ask 

questions and monitor answers providing ample time for pupils to 

participate and to have a positive role in the learning process. A lot 

of scope is given for any elaborations to be made to clarify the 

meaning. Questions are asked to make sure pupils understand. The 

pupils themselves are encouraged to represent their comprehension in 

question forms since it is part of the procedures of the model to make 

pupils ask questions requiring answers reflecting what is being read. 

This is an easy and quick to use measure available for the teachers to 

assess their pupils' comprehension. ]\loreover, the procedures of the 
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model included a summary of what is read when the teacher instructs the 

pupils to summarise a text or part of it to other pupils to give a good 

idea of what is read. Inducement of awareness of one's learning 

processes is also part of the model procedures when pupils are required 

to justify and explain their responses and when they are asked or told 

what they do or should do to reach a conclusion, make an inference or 

elaboration or pose a question. 

In common with other successful training studies (eg. Brown & 

Palincsar, 1985; Scardamalia and Bereiter, 1983), this study suggests 

four essential characteristics. namely, 1) on the job training, 2) 

imitation learning, 3) practice with realistic and meaningful examples, 

and 4) the use of domain specific knowledge. These four ingredients are 

said to summarise the concept of cogni ti ve apprenticeship. This old 

concept which was traditionally applied to training studies directed to 

the acquisi tion of skills or trades is now meaningfully employed to 

clarify some of the more complex processes involved in classroom 

learning. 

The teachers in this model behaved like the master-craftsman of old 

(see for ego Childs and Greenfield, 1980) going through the processes of 

comprehending from text as a living example to his pupils. In doing 

this, the teacher made her/his thoughts externally available to the 

learner by questions and suggestions. The MFM is in a sense a reversal 

of a trend. The old trend has taken education away from the concept of 

apprenticeship (Childs and Greenfield, 1980) and training to one of a 

school system approach which stresses abstract communication on the part 

of the teacher and less activity on the part of the learner. the 

multifaceted model of teaching reintroduces apprenticeship and active 

doing in the classroom. The teacher's task is not merely to leave the 
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learner to learn but primarily, like a good craftsman, to make the 

learner him/herself involved in the learning process. her/himself. 

Finally, the concept of apprenticeship and giving an essential role 

to the teacher as master-craftsman to be imitated, is in keeping with 

the culture in which the study takes place. 

11.1.4 Improvement of surface Comprehension: 

The interpretation of achievement of depth of processing is thus 

well supported and is clearly in line with available literature and 

evidence. It remains to explain the improvement that occurred on the 

surface level of comprehension. The discussion undertaken this far has 

shown that depth of comprehension entails integration of information in 

a wholistic conceptual form that is helped by background knowledge. 

Such explanation, then, assumes that detail and surface meaning is left 

out or ignored (eg. Sachs, 1967). Yet, the present research has shown 

that pupils did do well even on the surface level of comprehension. 

Pupils did not only remember the text they read in its depth but were 

also able to do well on the surface level. This can be explained in 

that this improvment was mainly due to the lengthy discussion and the 

participa tion on the part of pupils. Time was allocated for making 

elaborations which consisted of giving examples, drawing analogies, 

making inferences and drawing mental pictures of what was read. This is 

thought to be responsible for the pupils' improvement in surface 

learning. 

available, 

Indeed this is in keeping with the research evidence 

to the effect that the number of elaborations made is an 

indica tor of good comprehension; that is, the more elaborations one 

makes about the text, the more likely one is to learn and retain the 

information in that text (eg. Stein et al 1978). 
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11.1.4 Summary of General Discussion: 

To summarise the discussion thus far, it has been argued that the 

l'1Fl\l has improved the pupils' comprehension on both surface and deep 

levels. This has been explained to be due to elements of the programme 

derived from available evidence and literature (see chapters 5,6 and 7) 

and according to the model developed for this research enti tled 

"Multifaceted Model for Teaching Comprehension". The results (Chapter 

10) have also shown that this method has indeed induced many important 

activities, in the learners, that are essential for learning to occur. 

The conceptual metaphor on which the model is built is one of classroom 

learning as a cogni ti ve apprenticeship exercise. The many tentative 

efforts made to relate this teaching model to the cultural environment 

have also been discussed. 
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11.2 Educational Implication 

This research throws light on theoretical as well as practical 

issues. Firstly, by amalgamating a number of well founded cognitive 

theories into a unified model, one was able to bridge the gap between 

theory and practice. It was in this study and not a question of which 

fac tor could, in isola tion , be demons tra ted to be superior to other 

factors but which child was better able to improve faced with a 

psychologically based programme. 

The practical implications are many but most salient of all is the 

atti tudinal change in the approach to teaching for understanding. Just 

to get a restructuring of the teachers approach to comprehension is such 

a way that they appreciate that comprehension should be taught and is 

not an automatically acquired skill is educationally most important. To 

get teachers to accept the concept of teaching as a cognitive 

apprenticeship and to act this concept out in the realities of the 

classroom is a second strong educational outcome. 

To get the teachers to see that to achieve comprehension, the text 

should no longer be regarded as the ultimate criterion for defining what 

good comprehension is, instead the text should be viewed along with 

students' prior knowledge and strategies, the task and the classroom 

situation, facets in a complex array, is a third educational outcome of 

this programme. 

Redressing these balances and resolving the si tua tional problems, 

this research has offered a useful programme for effective 

teaching/learning of text reading comprehension. The programme has 
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been shown to improve comprehension as well as elicit the potentials of 

pupils in the classroom. Hence, the model is proposed as useful basis 

for rejuvinating the teacher training programmes in Algerian teacher 

training colleges (Institut Pedagogiques). 

The actual programme (Multifaceted, method for teaching 

comprehension) contained three different but complementary techniques 

for training pupils to learn effectively. These are elaboration, 

summarisation and self-reflection. They are put into a practical series 

of procedures which reflect the situation of the Algerian system - A 

detailed exposition of the programme is available as a guide for further 

training and a larger scale evaluation. 

A fourth outcome of this research is the usefulness of this 

progrmme as an evaluative measurement tool. The qualitative analysis of 

data (Chapter 10) was revealing. By using different aspects of the MFM, 

teachers and pupils alike noticed that it was possible to identify those 

pupils who understood from those who did not. The procedure of the MFM 

was wide ranging in identifying strengths and weaknesses in the pupils' 

learning strategies. The teacher could identify, through the inducement 

of elaborations, the pupils who related the information in the text to 

their background knowledge. Then slhe could decide whether that 

knowledge could be relied on and used as a basis for moving on to 

improve and enrich it. If this background knowledge was lacking, then 

the teacher had the opportunity to fill the gap and guide the pupils to 

gain appropriate information to fill the gaps in their background 

knowledge on the topic being studied. 

The teacher's probe in pupils answers and the request to justify 

their answers gave a chance to the teacher to ascertain whether the 

pupil really understood what slhe is talking about or slhe was guessing. 
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The requirement to ask questions by the pupils and to summarise what 

they read gave good hints and could be again used as measures of 

comprehension or failure to do so. 

Thus, the facets of the MFM, if developed further can be used as a 

measure of comprehension as well as they have been proved useful in 

enhancing it. 
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Append i x 1:1 
Teaching Styles Questionnaire 

PLease answer all the questions in this quetionnaire put a tick 
under the appropriate choice for both parts of the qestionnire 
(limy duty is to" and "I generally do"). 

(11)=Definitely agree 
(I) =agree with reservation 
(x) =disagree with reservations 
(xx)=definitely diagree 
(?) =is only to be used if the item does not apply to you or you 
find it impossible to give a definite answer. 

1- see it as my job as a teacher to help pupi Is to 
2- do actually do it. 

MY DUTY IS TO I GENERALLY DO 

1- organise their study effectively. 
2- relate ideas in one subject to 

those in others, whenever possible. 
3- gain a fairly good idea of many 

things rather than knowledge of 
details. 

4- by tel I ing them precisely what to do 
in essays or other set work. 

5- understand what technical terms 
mean by getting them memorise the 
textbook definitions. 

6- by encouraging them to aim at good 
results for their own self-esteem. 

7- understand thoroughly the meaning 
of what they are asked to read. 

8- memorise important facts which may 
come useful later/\vhen they are 
reading. 

9- keep in mind exactly what is required 
for oing a piece of work. 

lO-be cautious in drawing conclusions 
unless they are weI I supported by 
evidence. 

ll-understand that their reason for 
being at school is to learn more 
aboJt the subjects that really 
interest them. 

l2-understand new ideas by making pupi Is 
ralate them to real life-situations 

II I x xx ? 
II 3 1 0 2 

II I x xx ? 
43102 



APpendix II con. 

to which they may apply. 
13-realise that they should be more 

interested in the qualification they 
wil I get rather in the course thy are 
taking. 

l4-get to be prompt at starting work In 
the evening. 

l5-fit facts and detai Is, which they 
generally remember into an overal I 
picture, a task they find difficult. 

l6-put a lot of effort into strying to 
understand things which initially 
seem difficult. 

l7-get rid of the habit of intoducing 
irrelevant ideas into essays and 
discussion. 

l8-give sufficient time for pupi Is to 
understand what they read. 

19-do something to change conditions 
that are not right for them to study. 

20-appreciate the fascination of puzzles 
or problems particularly where they 
have to work through the material to 
reach a logical conclusion. 

2l-question things that they hear In 
lessons or read In books. 

22-lmap out l a new topic for themselves 
by seeing how the ideas fit together. 

23-get rid of the tendency to read very 
little beyond .what IS required for 
completing assignments. 

24-to feel that it is important to do 
things better than their friends. 

25-to be more adventurous In making use 
of their own ideas. 

26-invest their spare time In finding 
out more about interesting topics 
which have been discussed In classes. 

27-not jump to conclusions without 
waiting for al I the evidence. 

28-get ao interested In academic topics 
that they wi I I continue with them 
after they finish the course. 

29-real ise that it IS important to look 
at problems rationally and logically 
without making intuitive Jumps. 

30-concentrate on memorising a good 
deal of what they have to learn. 

297 



" I x xx ? 

/I I x xx ? 

L 
16. I ~enp.rallY put a lot oC effort 1"to tryln~ 

1. J tinn It easy to or~anisn my study tlme 
to understand thin,,, which Initlally .... "m 

eC!p.clJ\·cly. • :.. 0 2 
di t!icul t. 4 3 1 0 

2. I try te> reJ"te Idc"" In onp. subject to 
Ie; 

17. I often ~el critlclned for introducln~ lr-

tholift In otlll!r~. whenever possible. • 3 0 2 ! relevant ideas ioto ~ssays or discussions. • 3 0 

3. AIIl\oul:l> J have a falrly ~ood gener~1 idea' 

I~ 
18. Orten I tind I have to read things without 

of m~n y Lh1n/i::ct. my knowledge of the details having- & chanco to really understand them. 3 0 

'1' 
:t:-

is ralhfOr wt"ak. • 3 0 2 
'0 

19. It condltle>ns aren't 'rlght tor IDe to study. '0 .. I Ilk" to be tnld precisely what to do in 18 
I ~enerally man aRe to do 8omethin~ to 

ro 

~5~~yR er olh~r ~et .ark. t 3 0 2 
chan~e th"m. • 3 0 2 A :J 

0.. 

5. The- bt"~t .. :ty tor me- 20. Puzzles or problems fascinate 1D1f!. particu-
...... 

to unders t~nd wtJ:l,t 

Ir 
>< 

tC'r.hnic:al tl!rm~ mp.an Is to remember the 
I"rly .hore you have to work throuRh the 

t~xt·book definitions. • 3 0 2 
mat .. rlal to reach a logical conclu810n. 4 3 (l 

H 

II. It' 5 tmportJtnt to ma to do really ~ell In 
IA 

21. often tind myself Question lor thlngs that N 

lh~ ~nur~r~ h~rr.. 3 1 0 2 
he:>r 1n leAsons/lectures or read 1n book •. 4 3 0 

'0 

7. I u~u:\11y :'Ii~t nut to und"r~t:and thornu~hl1 I~ 
22. flnd it helpful to 'rallp out' a nft. topic C 

til .. ""'an I no: 01 'If;hat I Q/ll af;krd tn '"fo:td. • 3 0 2 
tor myself by 8~elnr how the 1dea. fit '0 
tog .. ther. 3 0 

...... 

...... 
8. Wbrn I'm readl nit try to me-morlse Impor- Is 

en 
t.3nt t:act" which ,"~y Cume In us,,!ul 1 ;,ter. • 3 0 2 23. I t"nd to r""n very little beyond what's 

required for completln~ aRslinment8. 3 0 t"" 
r: 

9. When I'm dolnR a piece ot work. r try to 

/-\ b~:1r in ,""Id exactly whnt Lhnt particular 24- It ls Important to me to do thlnlts better CI 

tt·.adlt."r/lp":Lurcr se~ms to ... nt. 4 3 1 0 2 
thlln my tr1ends, If I pos51bly can. • 3 0 9 ..... 

10. I ~ u~u~Jty c~Utl0U8 In drawing conclu8- IL 
25. TutorR/te.cllcr~ ~e~m to .ant me to be more 

lous unl'Z~s Lh"y are well su~ported by 
adventurous 1n makinr use 01 my own Ideae. • 3 0 2 :J 

eVidence. .. 3 0 2 

-0 

26. J ~r"nd " ItUO~ deal ot my sr;\re time In (I) 

11. My a:,A' n rC':1.$on lor being here Is sO that 

Ip 
tinding out mnre about jntl!reRtin~ topics rt 

can Jear:r more ahout the subJecLB which 
which hllve been dlscu9srd 1n cla~ses. • 3 0 '< 

rcally Int~rp.~l m~. • 3 ~ 0 • 2 
...... 

27. I spcm to be :> blt too ready to Jump to ro 

12. In try, n;: to undrr~t:lnd new idea.s, I oCten 

Ie 
conclu~loon wiLhout waltin~ for all the en 

try to rl~l:lte ~Ilrm to fPal-llIe sllu~tlons 
eVld~uce. 3 0 2 N 

\0 Whlt!h they mll;h t ~"ply. 3 0 2 
0 \0 

28. I t 1 nd Ilcader.11 e topics so InlerestlnK, I C CO 

Il. I ,,,upnlJ~'~ r film mt)T(! Interesled In the 
shouhl I1ke LO c~ntlnue wit~ them arter I 

2]) I 
ro 

qu;\IIClcatlons I'll ret than in the' 
2 Is finish tht,; ~our:.;:e. • 3 0 en 

cour5CS I'm t~klng. ;J 0 

rt ...... 
29. I thInk it 1& 1 mportant to louk at 0 

1(. rem u~lIally prolnpt at st.art1nr: work tn the 

I" 
protllcm!'; rAtionally :1n~ In~icAlly .ithout :J 

e venlnr::; .. • 3 1 0 2 
maklnK Intuit.ive ,:u'n;»~. • 3 0 J' :J 

OJ 

15. hlthour:h grn"r"llyr"mcmber fact9 an~ 

2 IF 
30. ttnn I have to concentrate on memorising ...... 

df!t:l.11,; • find it diH1cuit to 11 t them 
a ~ood delll of whllt we have to le~rn. 4 :J 1 0 2 I '1 

to~elhcr Into ~n overall picture. J 1 0 
I ro 
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Appendix 11.1 

Append i x I 11 A 
Teachers Scores of Modified Inventory 
Assessing Perception of Duty 

S CAL E S 
-----------------------------------------------------------------
Teachs A B D C G E F H S V P T 
-----------------------------------------------------------------

1 17 14 13 09 09 09 09 18 18 31 32 64 
2 18 14 12 09 09 09 07 18 1 6 30 32 64 
3 17 14 10 09 07 09 09 16 18 28 30 63 
4 14 1 6 10 09 07 09 05 16 18 28 30 63 
5 17 14 14 09 09 09 09 18 18 32 32 65 
6 12 16 13 07 07 07 05 14 10 25 28 57 

-----------------------------------------------------------------
Ttl 95 88 72 
Mn 15.8 14.6 12.0 
sd 2 . 1 0.9 1.5 

52 48 50 44 100 94 174 
8.6 8.3 8.0 7.3 16.7 15.6 29.0 
0.7 1 .0 1 .5 1 .8 1.5 2.9 2.3 

Append i x I I 1 B 
leachers Scores Actual Practice 
in Classroom 

S CAL E S 

182 375 
30.3 62.5 

1.8 2.6 

-----------------------------------------------------------------
Teachs A B D C G E F H S V P T 
-----------------------------------------------------------------

1 1 7 18 12 09 09 09 09 18 1 8 30 36 59 
2 18 1 7 13 09 09 07 09 18 1 6 29 35 60 
3 1 7 14 09 09 07 09 09 1 6 18 27 30 62 
4 14 1 4 1 1 07 07 09 07 1 4 16 27 28 61 
5 1 7 18 14 09 09 09 09 1 8 18 32 36 61 
6 08 10 12 07 07 05 03 14 08 24 20 60 

-----------------------------------------------------------------
Ttl 91 91 71 50 48 48 46 98 9 l • 169 185 363 
Mn 1 5. 1 15. 1 11 .8 8.3 8.0 8.0 7.6 16.3 15.6 28.1 30.8 60.6 
SD 3.4 2.8 1 .6 0.9 1 .0 1.5 2.2 1.8 3.5 2.5 5.7 0.9 
-----------------------------------------------------------------

Scales 

Achievement A 
Reproducing U 
Meaning D 
Comprehension Learning II 
Operation Learning S 
Versati Ie Approach V 
Learni~g Pathologies P 
Prediction of Success T 
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Appendix I I!. 

Arpendix 112.1.1 
Scores On Inventory of Approaches to Learning 

Schoo I 1 Experimental 

S C A L E S 

Pup i Is A B 0 C G E F H S V P T 

1 24 1 7 1 1 05 06 08 05 1 1 13 24 28 68 
2 20 1 1 10 08 03 04 08 1 1 12 22 22 68 
3 15 1 7 13 09 02 04 10 1 1 14 26 29 60 
4 18 1 1 1 1 03 07 07 05 10 12 21 23 64 
5 1 3 1 6 13 10 05 03 07 15 10 26 28 59 
6 20 22 12 1 2 08 10 1 2 20 22 34 42 60 
7 21 18 09 09 05 06 10 14 1 6 24 33 60 
8 14 18 10 07 04 08 06 1 1 14 25 28 59 
9 20 18 14 10 05 06 07 15 13 30 30 68 

10 19 1 7 12 1 1 06 10 1 1 1 7 2 1 31 34 64 
1 1 1 6 1 7 13 04 07 07 10 1 1 1 7 24 34 54 
12 17 18 1 1 08 03 03 05 1 1 08 22 26 61 
1 3 1 2 16 12 09 01 05 09 10 14 26 26 60 
14 20 20 10 07 07 06 10 14 16 23 37 54 
1 5 21 24 10 10 05 08 07 1 5 1 5 28 36 61 
1 6 19 1 7 13 07 04 03 09 1 1 1 2 23 30 60 
17 16 19 14 09 05 06 07 1 1 1 3 29 31 62 
18 17 -17 1 1 09 04 07 09 13 16 27 30 60 
19 1 6 13 10 07 07 07 08 1 4 1 5 23 28 59 
20 18 17 13 08 04 04 06 1 2 10 25 27 64 
2 1 22 18 14 10 03 08 1 1 1 3 19 32 32 70 
22 21 23 12 1 2 05 1 2 1 2 1 7 24 36 40 65 
23 16 22 13 06 02 09 07 08 16 28 3 1 61 
24 18 24 10 07 O'f 10 09 1 1 19 27 37 56 
25 19 19 10 04 Ol. 06 07 08 13 20 30 57 
26 1 5 1 7 1 2 07 07 08 05 1 4 13 27 29 61 
27 18 24 1 1 1 1 1 1 1 1 05 22 16 33 40 59 
28 20 23 1 1 1 1 07 07 1 2 18 19 29 42 55 
29 19 20 1 1 1 1 03 09 1 2 1 Lf 21 31 35 63 
30 19 20 08 08 06 07 08 14 1 5 23 34 56 
31 21 20 1 2 07 03 06 08 10 1 If 25 3 1 63 
32 16 21 12 06 04 06 08 10 1 4 2'f 33 55 
33 21 20 07 08 05 07 07 13 1 IJ 22 32 59 
34 24 20 14 04 10 1 1 1 2 14 23 29 42 59 
35 1 7 1 7 10 09 06 08 07 15 15 27 30 62 
36 22 21 13 1 1 08 07 1 1 1 9 18 3 1 40 61 
37 21 24 10 10 01 07 07 1 1 14 27 32 64 
38 20 20 14 06 06 10 07 12 1 7 30 33 68 
39 16 1 7 07 07 05 08 10 12 18 22 32 64 

Ttl 721 733 443 317 198 279 326 512 605 1036 1257 2385 
Mn 18.5 18.8 11. If 08.1 05.0 07. 1 08.3 1 3 . 1 15.5 26.6 32.2 61.1 
SO 2.8 3.2 1 .8 2.3 2 . 1 2.2 2.2 3. 1 3.5 3.8 4.9 3.9 

<J 



301 

Append i x TI2. 1 .2 
Sc ores On Inventory Of Approaches To Learning 

School2 Experimental 

S C A L E S 

Pup i Is A B 0 C G E F H S V P T 

1 18 16 10 1 1 07 09 09 18 18 30 32 64 
2 12 16 1 2 1 1 05 1 1 04 16 15 34 25 69 
3 1 7 19 13 10 05 09 10 15 19 32 34 63 
4 18 1 5 1 3 10 05 09 10 15 19 32 35 63 
5 19 1 6 14 05 08 1 1 06 1 3 19 30 27 70 
6 17 16 12 05 06 06 07 1 1 1 3 23 29 59 
7 16 1 5 13 1 2 06 1 1 1 2 18 23 36 33 67 
8 1 6 17 13 03 04 08 07 07 1 5 24 28 60 
9 1 3 18 1 1 1 1 06 12 1 2 1 7 24 34 36 59 

10 14 12 14 '11 03 06 06 14 1 2 31 21 72 
1 1 13 1 5 12 06 04 10 09 10 19 28 28 61 
1 2 1 2 1 2 13 03 01 09 07 04 1 6 25 20 65 
13 18 16 14 10 07 09 07 1 7 1 6 33 30 69 
14 16 16 10 10 05 06 09 15 1 5 26 30 60 
1 5 1 1 1 5 1 1 03 08 08 09 1 1 1 7 22 32 49 
1 6 17 14 07 07 06 1 1 09 13 20 25 29 61 
1 7 1 6 15 10 1 1 06 09 07 1 7 16 30 28 66 
18 13 1 3 1 1 08 05 08 09 1 3 17 27 27 61 
19 11 -18 1 2 1 2 06 08 07 1 8 1 5 32 31 60 
20 1 5 14 12 08 08 06 04 1 6 10 26 26 63 
21 1 6 1 6 10 1 1 04 1 1 09 15 20 32 29 67 
22 18 13 10 1 1 07 10 09 18 1 9 31 29 68 
23 13 15 1 1 05 08 09 10 1 3 19 25 33 69 
24 16 1 7 13 09 06 09 08 15 1 7 31 31 64 
25 1 5 14 12 1 2 04 08 08 1 6 16 32 26 69 
26 14 10 1 1 10 08 1 1 10 18 21 3~ 28 66 
27 14 18 1 2 1 2 06 09 10 18 19 33 34 61 
28 16 1 7 1 3 1 2 03 1 2 1 2 15 24 37 32 69 
29 18 16 08 08 07 00 08 15 08 1 6 31 51 
30 1 1 1 3 09 09 07 07 07 1 6 1 4 25 27 57 
31 14 13 13 10 03 10 10 13 20 23 26 59 
32 1 6 1 7 12 08 10 08 09 18 17 28 36 56 
33 1 5 1 6 1 3 1 2 07 06 09 19 1 5 31 32 62 
34 13 15 10 10 04 09 10 14 19 29 29 61 
35 12 14 1 2 06 07 1 1 1 1 13 22 29 32 57 
36 1 7 12 1 3 10 01 07 08 1 1 1 5 30 23 72 
37 1 5 1/~ 09 10 08 09 08 1 8 1 7 28 30 61 
38 16 18 12 1 1 07 1 2 10 1 7 22 35 35 64 
39 19 18 09 08 07 08 09 15 17 24 34 57 
40 18 16 10 07 03 06 05 10 1 1 23 24 65 
41 17 1 7 1 1 05 10 09 05 15 14 25 32 58 
42 18 15 09 08 01 07 Ol~ 09 1 1 24 20 70 
43 16 14 1 2 1 1 05 06 05 16 1 1 29 24 69 

Ttl 659 656 If91 382 244 370 354 625 726 1232 1258 2713 
Mn 15.3 15.3 1 1 . I. 8.9 5.7 8.6 8.2 1 1 • • 5 16.9 28.6 29.3 63. 1 
SD 2.3 1 .9 1.6 2.6 2.1 2.2 2 . 1 3.2 3.7 4.3 4. 1 5.2 
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Appendix I!2.1.3 
Scores On Inventory or J\ppro()chcs 10 Learning 

School3 Experimental 

S C A L E S 

Pup i Is A B lJ C G E F H S V P T 

1 21 1 6 10 1 2 05 03 09 1 7 08 25 30 64 
2 16 1 7 1 1 12 08 1 2 07 20 19 35 32 67 
3 15 14 08 1 1 01 07 06 1 2 13 26 2 1 68 
4 18 16 13 10 05 09 09 15 18 32 30 68 
5 20 16 1 1 08 01 06 09 09 1 5 25 26 67 
6 18 1 5 1 5 07 03 06 06 10 12 28 24 70 
7 19 17 10 1 1 06 03 07 17 10 24 30 61 
8 20 1 5 1 1 09 06 05 05 1 5 10 25 26 67 
9 12 18 12 09 04 06 10 13 16 27 32 65 

10 16 1 2 1 3 09 09 1 1 10 18 21 33 31 66 
1 1 17 1 7 14 06 05 03 07 1 1 10 23 29 71 
12 1 1 17 13 1 2 01 08 1 1 13 1 9 33 29 63 
13 16 1 5 1 1 08 05 05 08 1 3 13 24 28 68 
14 18 16 1 2 07 02 03 05 09 08 22 23 65 
15 13 17 09 05 05 04 06 10 10 18 29 50 
16 19 16 10 1 2 10 1 1 05 22 1 7 33 29 63 
17 20 12 09 10 06 05 10 1 6 1 5 24 28 64 
18 18 16 1 2 03 03 04 08 06 12 19 27 58 
19 19 12 09 1 1 05 03 02 16 05 23 19 71 
20 1 7 15 08 1 2 06 08 08 18 1 6 28 29 64 
21 1 6 16 14 04 02 09 09 06 18 27 27 64 
22 13 17 1 1 1 1 07 04 06 18 10 26 30 57 
23 1 7 15 10 10 04 06 07 1 4 . 13 26 26 65 
24 18 14 1 1 1 1 01 05 06 1 2 1 1 27 2 1 71 
25 16 1 6 07 1 1 01 05 1 1 1 2 16 23 28 59 
26 19 1 5 10 1 2 07 09 1 2 1 9 2 1 3 1 34 64 
27 1 3 1 5 14 04 06 05 09 10 ]I. 23 30 5 l • 
28 19 1 7 14 1 1 01 06 09 12 1 5 3 1 27 71 
29 20 14 07 10 03 07 1 1 1 3 18 24 28 64 
30 15 13 13 10 02 04 06 12 10 27 2 1 69 
31 1 2 1 6 09 09 04 07 1 1 18 18 25 31 54 
32 1 6 1 5 1 1 10 05 08 10 15 18 29 30 61 
33 16 1 5 09 10 05 08 10 15 18 27 30 61 
34 16 15 1 1 10 05 08 10 15 18 29 30 63 
35 19 14 09 1 1 03 04 09 14 13 24 26 65 
36 20 13 10 08 06 09 06 l /-f 15 27 25 70 
37 19 18 08 09 06 09 07 1 5 16 26 31 62 
38 14 15 12 12 01 05 09 13 14 29 25 66 
39 14 16 12 08 05 06 06 13 12 26 27 61 
40 20 18 1 3 1 2 10 09 1 2 22 21 34 40 54 
41 1 7 1 7 12 07 07 08 10 14 18 27. 34 58 

Ttl 692 633 448 384 202 263 334 576 59'. 1095 1155 2621 
X 16.9 15.4 10.9 9.4 4.9 6.4 8. 1 14.0 14.5 26.7 28.2 63.9 
SD 2.6 1.6 2.0 2.4 2.6 2.4 2.2 3.6 3.9 3.8 3.9 5. 1 
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Appendix /12.2.1 
Scores On Inventory Of Approaches To Learning 

School1 Control 

S C A L E S 

Pupils A B 0 C G E F H S V P T 

1 12 15 1 1 09 03 1 2 09 1 2 2 1 32 27 65 
2 16 16 1 1 1 1 07 lO 09 18 19 32 27 69 
3 1 5 14 13 09 09 09 1 1 18 20 3 1 34 60 
4 18 14 1 2 12 05 07 09 12 16 31 28 69 
5 10 16 14 03 03 04 10 06 14 2 1 29 50 
6 1 6 17 13 1 1 07 1 1 07 18 18 35 3 1 68 
7 18 16 1 1 1 1 05 05 10 16 1 5 27 31 62 
8 14 1 5 1 2 10 03 10 04 13 14 32 22 72 
9 18 16 10 1 1 08 05 08 19 13 26 32 60 

10 14 14 13 10 07 06 09 1 7 13 29 30 61 
1 1 15 16 13 07 06 08 04 13 12 28 26 65 
1 2 1 7 20 15 1 1 03 08 08 14 1 1 34 31 68 
13 13 16 13 11 05 10 08 16 15 34 29 66 
14 18 17 13 08 05 08 06 13 14 29 28 67 
1 5 19 17 12 03 06 07 09 09 1 6 22 32 57 
1 6 1 6 14 1 1 09 10 04 04 19 08 24 28 60 
1 7 15 17 1 2 07 04 05 09 1 1 14 2 lJ 30 57 
18 18 16 10 10 02 1 1 08 12 19 31 26 71 
19 19 18 1 1 1 1 08 08 08 19 16 30 3 lf 63 
20 18 20 10 08 05 09 08 1 3 1 7 27 33 60 
21 12 15 13 07 04 04 09 1 1 1 3 24 28 56 
22 20 16 09 07 07 12 09 14 21 28 32 64 
23 1 1 13 1 1 09 05 03 02 14 05 23 30 52 
24 20 19 12 1 1 1 1 12 12 22 24 35 42 61 
25 14 13 1 1 1 1 1 2 10 1 1 23 22 32 36 58 
26 12 10 09 09 03 08 09 1 2 17 26 22 64 
27 13 1 6 1 1 1 1 06 1 1 1 1 1 7 22 33 33 64 
28 18 18 12 1 2 06 1 1 08 18 19 35 32 69 
29 21 16 10 08 05 05 1 2 13 1 7 23 33 59 
30 14 1 7 08 10 06 10 05 1 6 1 5 28 28 62 
31 13 16 12 09 03 06 05 1 2 1 1 27 24 64 
32 1 5 1 7 1 1 10 01 10 06 1 1 16 31 24 70 
33 18 16 09 1 1 07 12 08 18 20 32 31 67 
34 18 15 10 08 06 05 10 14 1 5 23 31 58 
35 16 18 13 10 05 06 10 15 16 33 33 64 
36 18 1 5 1 2 10 07 05 09 17 14 27 3 1 62 
37 16 14 10 02 05 10 07 07 17 22 26 60 
38 13 16 1 1 1 1 02 10 09 1 3 19 32 27 66 
39 20 19 10 1 1 08 10 1 1 18 21 3 1 38 61 

Ttl 621 623 444 359 220 317 321 573 629 1093 1169 2451 
Mn 15.9 15.9 11 .4 9.2 5.6 8. 1 8.2 14.7 16. 1 28.0 29.9 62.8 
so 2.7 1.9 1.5 2.3 2.4 2.7 2.3 3.7 3.9 5.9 4.0 4.9 
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Appendix I 12.2.2 
Scores On Inventory of Approaches to Learning 

School2 control 

S C A L E S 

Pup i Is A B D C G E F H S V P T 

1 18 1 6 1 1 09 05 06 10 14 16 26 31 61 
2 17 15 13 05 08 07 07 13 14 25 30 60 
3 12 18 09 09 03 09 01 1 2 10 27 22 65 
4 15 16 1 1 10 06 04 07 16 1 1 25 29 59 
5 18 16 08 05 03 10 04 08 14 23 23 66 
6 16 17 13 07 06 07 09 13 1 6 27 32 59 
7 18 1 7 1 1 05 08 06 05 1 3 1 1 22 30 58 
8 14 16 13 09 03 1 1 09 12 20 33 28 67 
9 1 7 1 6 13 06 04 10 05 10 1 5 29 25 69 

10 1 7 1 2 12 08 04 07 10 12 1 7 27 26 66 
1 1 1 5 1 5 1 2 06 03 08 08 09 16 26 27 62 
1 2 20 1 5 1 1 09 07 06 05 16 1 1 26 27 67 
13 1 2 18 10 10 04 08 1 1 1 1. 19 28 33 55 
14 18 15 12 03 05 06 10 08 16 21 30 57 
15 10 16 10 08 05 07 10 13 1 7 25 31 52 
16 18 18 09 10 07 09 09 17 18 28 34 60 
1 7 1 7 18 1 5 06 07 07 05 1 3 12 28 30 63 
18 19 18 1 3 06 05 1 1 1 2 1 1 23 30 35 62 
19 12 -14 12 00 04 08 07 04 1 5 20 25 55 
20 19 16 10 03 07 04 05 10 1 1 17 28 56 
21 16 12 1 1 10 08 1 1 08 2 1 19 32 28 56 
22 17 16 13 10 0 1• 06 10 1 l. 16 29 30 64 
23 18 1 5 10 04 05 08 1 2 09 20 22 32 56 
24 18 16 1 1 10 07 09 09 1 7 18 30 32 64 
25 16 12 08 08 05 06 08 1 3 1/+ 22 25 61 
26 19 19 1 3 08 04 09 0 1• 12 13 30 27 6 /+ 
27 18 15 1 1 09 04 1 1 05 1 3 1 6 31 24 73 
28 17 17 1 2 07 06 09 1 1 13 20 28 34 59 
29 1 5 16 10 07 03 07 07 10 1 4 24 26 61 
30 20 18 1 2 09 07 08 07 16 15 29 32 65 
31 19 17 08 1 1 02 08 05 13 13 27 24 70 
32 14 13 10 08 04 09 06 1 2 1 5 27 23 66 
33 17 1 6 10 1 2 04 10 10 1 6 20 32 30 67 
34 20 16 1 1 10 07 08 08 17 1 6 29 31 66 
35 15 1 6 1 2 09 03 09 02 1 2 1 1 30 2 1 72 
36 13 1 1 10 07 04 10 10 1 1 20 27 25 63 
37 18 18 1 2 1 1 06 12 1 1 1 7 23 35 35 66 
38 19 15 1 1 12 04 08 1 1 1 6 1 2 31 30 68 
39 17 1 6 10 09 09 10 09 18 19 29 34 60 
40 19 13 1 1 10 04 10 1 1 14 21 3 1 28 70 
41 19 1 7 13 07 05 09 08 1 2 1 7 29 . 30 66 

Ttl 668 646 457 322 209 338 321 534 654 1 1 1 7 1177 2588 
X 16.3 15.8 1 1 . 1 7.8 5.1 8.2 7.8 13.0 15.9 27.2 28.7 63. 1 
SO 2.4 1.9 1 .6 2.5 1 . 7 1 .9 2.7 3. 1 3.4 3.7 3.7 4.9 
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Appendix 112.2.3 
Scores on Inventory of Approaches to Learning 

Schhol3 Control 

S C A L E S 

Pup i Is A B 0 C G E F H S V P T 

1 18 1 5 07 09 04 Oll 07 13 08 23 26 63 
2 18 16 10 1 1 05 09 1 1 1 6 20 30 32 64 
3 1 5 16 08 09 10 05 10 19 1 5 22 36 53 
4 20 16 1 1 1 1 05 10 1 1 1 6 21 32 32 68 
5 18 15 09 08 08 10 07 16 1 7 27 30 63 
6 19 18 1 1 1 I 05 07 1 1 1 6 1B 29 34 62 
7 20 1 6 10 09 05 07 10 14 1 7 26 31 63 
8 19 1 5 08 06 03 06 09 09 15 20 27 60 
9 20 1 6 09 10 03 08 09 1 3 1 1 27 28 67 

10 18 13 1 1 1 2 03 1 1 08 1 5 1 9 34 24 76 
1 1 17 15 1 3 07 02 1 1 10 09 21 31 27 69 
12 19 1 5 08 10 03 1 1 08 13 19 29 26 71 
1 3 1 7 12 1 2 06 05 08 06 1 1 14 26 23 68 
14 18 1 5 13 09 04 1 0 06 14 16 32 25 73 
1 5 14 1 7 09 10 04 05 06 1 II 1 1 24 27 59 
1 6 1 5 14 13 09 04 08 09 13 1 7 30 27 66 
1 7 1 7 1 6 10 1 1 06 10 08 17 18 31 30 66 
18 19 16 08 07 01 06 08 08 1 4 2 1 25 63 
19 18 - 13 11 1 2 07 10 08 19 18 33 28 71 
20 14 1 7 1 2 1 1 05 07 07 1 6 14 30 29 63 
21 17 1 6 1 1 10 08 06 07 1 8 13 27 31 61 
22 18 14 10 1 1 03 10 1 1 14 21 31 28 69 
23 20 16 1 1 08 03 06 10 1 1 16 25 29 64 
24 15 1 5 09 10 04 06 1 1 19 10 25 30 58 
25 19 1 5 12 12 10 1 2 1 2 22 24 36 37 66 
26 19 17 14 05 01 05 07 06 1 2 24 25 66 
27 19 14 1 1 1 1 10 1 1 08 21 19 32 32 67 
28 20 1 6 09 09 10 1 1 08 19 19 29 34 63 
29 19 18 1 3 05 01 08 09 06 1 7 26 28 65 
30 19 14 10 05 07 10 12 1 2 22 25 33 59 
3 1 20 1 5 1 6 07 01 08 09 08 1 7 3 1 25 74 
32 12 111 12 05 03 09 05 08 1 4 26 22 64 
33 09 17 13 05 06 07 07 1 1 14 25 30 52 
34 19 18 14 11 03 06 10 14 16 31 3 1 67 
35 18 12 1 3 07 04 06 10 1 1 1 6 26 26 66 
36 13 14 1 1 09 05 09 10 14 19 29 29 61 
37 19 18 10 03 07 07 05 10 1 2 20 30 56 
38 16 16 13 02 06 06 06 08 12 21 28 57 
39 23 1 7 14 1 2 04 12 1 1 1 6 23 38 32 77 
40 17 20 10 1 1 06 1 2 1 1 1 7 23 33 37 61 

Ttl 704 622 439 346 194 330 348 546 662 1 1 1 7 1164 2581 
X 17.6 15.6 10.9 8.6 4.8 8.2 8.7 13.6 16.5 27.9 29.1 64.5 
so 2.6 1 . 7 2.0 2.6 2.5 2.2 1.9 4.0 3.8 I ... 3 3.6 5.5 
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Appendix 112.3A 
Means and Standard Deviations of Pupi Is' Scores 
On Approaches of learning For Individual Groups 

Schools 

Schoo 11 School2 Schoo13 

Expm.Gp. Cont.Gp. Expm.Gp. Cont.Gp. Expm.Gp.Cont.Gp. 

Scales X SD X SD X SD )( SO X SD ~ SD 

A 18.5 2.8 15.9 2.7 15.3 2.3 16.3 2.4 16.9 2.6 17.6 2.6 
B 18.8 3.2 15.9 1 .9 1 5 . 3 1 .9 15.8 1.9 15.4 1 .6 15.6 1 . 7 
D 11.4 1.8 1 1 .4 1.5 1 1 .4 1 .6 1 1 . 1 1 .6 10.9 2.0 10.9 2.0 
H 1 3 . 1 3.1 14. 7 3.7 14.5 3.2 13.0 3 . 1 14.0 3.6 13.6 4.0 
S 15.5 3.5 1 6. 1 3.9 16.9 3.7 15.9 3.4 14.5 3.9 16.5 3.8 
V 26.6 3.8 28.0 5.9 28.6 4.3 27.2 3·7 26.7 3.8 27.9 Ilo 3 
P 32.2 4.9 29.9 4.0 29.3 4. 1 28.7 3.7 28.2 3.9 29. 1 3.6 
T 61.1 3.9 62.8 4.9 63. 1 5.2 63.1 4.9 63.9 5. 1 64.5 5.5 

Appendix 112.3B 
Means and Standard Deviations of Pup i Is Scores on 

Approaches and Styles of Learning 

Egerim . Gp. Control Gp. Overall - X Scales X SD X SO SO 

Achievement A 16.9 2.6 16.6 2.6 16.8 2.6 
Reproducing 13 16.5 2.2 15.8 1.8 16.8 2.4 
Meaning 0 1 1 . 2 1 .8 1 1 . 1 1 . 7 11 . 2 1.8 
Comprehension Learning H 13.9 3.3 13.8 3.6 13.8 3.5 
Operation Learning S 15.6 3.7 16. 1 3.7 15.9 3.8 
Versati Ie Approach V 27.3 3.9 27.7 4.6 27.5 4.3 
Learni!.;] Pathologies P 29·9 4.3 29.2 3.8 29.6 4.0 
Prediction of Success T 62.7 4.7 63.5 5. 1 63. 1 Ilo 9 
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Appendix III 
Texts, related questions and an 
example of the ap~lication of MFM 

Appendix IIIl. 

APpendix 1111.1 

Texts 

Towns in Elizabethan Time used 
in pretest 

Most towns up to Elizabethan times were smaller than a modern village and 
each of them was built around its weekly market where local produce was 
brought for sale and the townsfolk sold their work to the people from the 
countryside and provided them with refreshment for the day. Trade was 
virtually confined to that one day even in a town of a thousand or so people. 
On market days craftsmen put up their stalls in the open air whilst on one 
or two other days during the week the townsman would pack up his loa ves, or 
nails, or doth, and set out early to do a daY's"trade in the market of an adjoining 
town where, however, he would be charged a heavy toll for the privilege and 
get a less favourable spot for his stand than the local craftsmen. Another 
chance for him to make a sale was to the congregation gathered for Sunday 
morning worship. Although no trade was allowed anywhere during the hours 
of the service (except at annual fair times), after church there would be some 
trade at the church door with departing country folk. 

The trade of markets was almost wholly concerned with exchanging the 
products of the nearby countryside and the goods made by local craftsmen 
with the result that the genuine retail dealer had very lillie place. In all goods 
sold in the market but particularly in food retail dealing was distrusted as a , 
kind of profiteering. Even when there was enough trade being done to afford I 

a livelihood to an enterprising man ready to buy wholesale and sell retail, 
town authorities were reluctant to allow it. 

Yet there were plainly people who were tempted to 'forestall the market' 
by buying goods outside it, and to 'regrate' them, that is to resell them, at a 
higher price. The constantly repeated rules against these practices and the 
endlessly recurring prosecutions mentioned in thc records of all the larger 
towns prove that some well·informed an~ sharp-witted people did these things. 

Nowadays, shopping hours are restricted in the interests of the retailers and 
not because of the scarcity of the goods. Medieval people restricted the 
market hours in the buyers' interests, so that every buyer should have an 

I equal chance to buy a fair share of whatever was going and also to enable the 
authorities to keep an eye on the transactions and makc sure that no one 
made a comer in some commodity and forced up the price. 

Every town made its own laws and if it was big enough to have craft guilds 
these regulated the business of their members and tried to enforce a strict 
monopoly of their own trades. Yet while the guild leaders, as craftsmen, 

, followed fiercely protectionist policies, at the same time, as leading townsmen, 
they wanted to see a big, busy market yielding a handsome revenue in various 
dues and tolls. Conflicts of interest led to endless, minute regulations, change­

able, often inconsistent, frequently absurd. There was a time in the fourteenth 
century, for example. when London fishmongers were not allowed to handle 
any fish that had not already been exposed for sale for three days by the 
men who caught it. 

In a diet where fruit and vegetables were scarce and poor, fish made a most 
welcome change and the whole population ate no meat on Fridays and fast 
days and all through lent. Fresh fish was very dear and even salted or dried 
or smoked fish. much more widely eaten, was very expensive. Salt herrings, 
the cheapest and most plentiful fish. were the universal standby. People who 
could afford the outlay bought their salt herring by the barrel at the autumn 
fairs to store for winter and the following Lent. 
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: test1 1st. application 
of MFM 

In almoct U1 ~ the IOn pam of fossir, are Bone for ever but they were 
fitted around ot within the hard parts. Many of them also were altached to 
tho hard putI &nd usually luch attachments are visible IlJ depressed or 
devated areas, rfdi'CS, or JI'ooves, amooth or rou&h patches on the hard parts. ' 
The m.DJCles roost Important for the activities of the animal and most evident 
in the appearanc:o of t.ba livin, an.lmal are those attached to . the hard parU 
and pQUfblc to m:orutruct from lheiratlaclunents. Much can be learned 
about a V'l.nhbed brain from the inside of the skull in which it was lodged. . 

RestoraUoo of tho extenia1 ap~ of an extinct animal hu little or no 
adentific value.. It does Dot ~ help in Inferrin, what the activities of the 
livin, a.nlmal ~ how fast it could run, what jts food was, or luch other 
c:onclusioos u are importAnt for the history of life. However, what most 
people want to know about extInct an1mAls r, what they looked like when 
they were alive. ~~eonto!oaists also would like to know. Things like fossil 
abcllJ ptUCOt DO areat problem as a rule, became the hard parts arc external 
wbc:n t.bc animtJ lJ alive and the outer appearance Is actually preserved in 
the fouilt. The colour is wualJy gues.swork. although colour bands and 
pattenu are occu/onally preserved even in very ancient fossil shells. 

Anima.b in which the ueleton is internal present great problems of restora­
tion. and honest restorers admit that they onen have to use considerable 
cuesslni- The rc:ncn1shape and contours of the body are fued by the skeleton 
and by mUJcles attached to the skeleton, but surface features, which may give 
the animJJ Its really dwacteristic look, are seldom re3torable with any real 
probability of a.crora.cy. The pCC$ent often belp' to interpret the past. An 
extinct a.nirnAl presumably looked more or less like jts living relatives, if it 
has any. This, however, may be quite equivocal. Extinct members of the 
horse family a.rc wually restored to look IOIDCwhat like the most familiar 
livin, horses-0001C$uC horses and their closest wild relntivC!. It is, however, 
pouiblc and even probable that many extinct horses were striped like zebras. 
Others probably had patterns no longer present in any living members of the 

f family. If lloru and tigers were extinct they would be restored to loole exactly 
&like.. No llviDg elephantJ have much hair and rruunmollu, ..... hich are extinct 
elephants, would doubtJes.s be restored as halrles.s If we did not happen to 
know that they had thiclc, woolly coats. We know thIs only bc<:ause manunotn. 
are 10 rocc:ntly extinct that prehistorfc men drew pictures of them and that tnc 
hlde and h&lr have actually been found In a few .poc!meos. Por older extinct 
aninu.1J we have no ruch clues. Length of haIr, lenath and shape of ean, 
colour and colour pattern, presen~ or absen~ of a camel·like hump arc 
uncertain !,pferenCe3 at best and downright gu~ at wont in most rcatoa­
tions of fos,sjJs, ~pociaUy those of mAIl1InJlls. 

Without altempung a restoration much may be learned about the life 
activities of ancient animals from their hArd PIlfU, from shqU and' other 
externa}&upports or from reconstructed Internal shletons. In fact even ainVc 
teeth or parts of dentition or shletoru too incomplete for rccorutructJon may 
permit some valid and useful inferences about the living anima1.J. For example, 
food habits of extinct mammal.s can be judged in a general .... lIy and IOIIlO­

times very speciJically from their teeth. Most fossil m4llUIlals with well­
developed canine teeth and shearing posterior teeth ate meat by prefereoa:. 
If they had sharp, large canines, only moderately heavy or. light ja"" and 
p'Jsterior teeth, and had swiftly running or leJlping fornu they were predAcioUJ. 
If the teeth were heavier and blunter, the ja"" more powetful, and the IimM . 
les.s agile, they probably ale carrion. Mammals with low-aowned teeth and 
fairly numerow, non-shearing tooth points orcwps generally .... -ere omnivor- .' 
ous. Mammals with wme wrt of cropping apparalw at the front end of the 
jaws· and with heavy, rigid grinding teeth farther back ate plants. Those with 
relatively low teeth ate mostly lC3v~ and twigs. Land mammah in which \he 
teeth tended to degenerate or weco lost altogether were fo( the most part 
those eating ants or termites. 
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Appendix 1111.3 Motoring offences text used as posttest 

There is a basic hypothesis that the majority of serious motoring offences arc 
derived from accidents, and there is nothing in the offender's personality or 
background that predisposes him to break the law, If an accident is a chance 
event that happens so quickly and suddenly that it is beyond anyone's control 

,to prevent it, then it is clear that this hypothesis is disproved, For only about 
14 per cent of the 653 offences considered in a recent survey could possibly 
be called inadvertent accidents in this sense, and even this estimate is stretching 
ciedulity to its limits. In the great majority of ~ the; offences were largely 
of the offenders' own making, and the most obvious explanation seemed'to 
be expediency in the absence of any constraints upon behaviour. In II per cent 
of the 653 cases and 21 per cent of 43 offenders who were interviewed there 
was evidence of selfish, and even ruthless, self-interest, but it was not possible 
to infer personality disturbance in more than 25 per cent of the 653 and 39 
per cent of the 43 offenders. Though the inferences with regard to personality 
traitJ may be an overestimate in the interpretation of qualitative data, they 
could equally be an underestimate, since so very lillIe was ever recorded 
about the offenders themselves. The lack of data is a consequence of the 
almost total lack of interest in motoring offenders as persons. 

It must be assumed, therefore, in the absence of evidence to the contrary 
that the majority of serious motoring offenders considered in the survey were 

'normal people, who succumbed to temptation when circumstances were 
favourable and it was upedient to take a chance, so perhaps there is something 
in the normal personality that predisposes a driver to break the law. Whatever 
it is, itJ presence is much more evident in males than in females, since the 
analysis of the national statistics shows a predominance or males over females 
of between 18:1 and 22: 1. The real significance of these figures is hard to 
assess, because the relative proportions of each sex at risk arelunknown. One 
research worker produced a ratio of six males to one female from his sample 
of insurance policy holders, but this is almost certainly an underestimate 
since many females-probably more than males-are likely to be driving on 
someone else's policy. A ratio of three to one is probably nearer to the real 
state of aiTairs. Females reached noticeable proportions only among the 
hit-and-run drivers, and there seems to be some justification for calling this 
the 'feminine' offence. The difference between the sexes in their relative 
propensity to break the law on the roads is important, because it shows that 
motoring offenders have a characteristic in common with offenders in other 
fields of criminal activity, where males predominate to a marked degree. One 
motor insurance underwriter recently announced his intention to offer dis­
counts on premiums where the- policy:hoJder or the 'named driver' was a 
woman. 

The-basic hypothesis is further disproved by the very high incidence, among 
the offences studied, of failing to insure against third-party risks. Yet accidents 
brought to light only a very small percentage of this kind of crime. Moreover, 
it could not possibly be said that this, the most common of the serious offences, 
was brought about by providence. On the contrary, it can be regarded as a 
typical form of economic crime, which, all hough sometimes commilled 
through inadvertence, is more usually quite deliberate and calculated, 

/ 
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Apendix 1112 Mutiple questions on texts 

Append i x 1 I 1-2. 1 

Questions to text" Towns and markets" Pret"lst 

1- The growth of towns before Elisabethan times was determined by 
A- their comparatively small size. 
s- their regular markets. 
c- centrally planned bui Idings. 
0- locally produced goods. 
E- neighbouring tradesmen. 

2- People up to EI isabethan times are most I ikely to do their 
shopping 

A- fortnightly. 
s- monthly. 
c- weekly. 
0- dayly. 
E - an y.t i me . 

3- The tradesmen preferred the work In their own town because 
they could 

A- easi Iy find good refreshment. 
s- sel I any kind of produce. 
c- work in the open air. 
0- start work early. 
E- have the best placed stal Is. 

4- If tradesmen sold their produce in a town other than their own 
they would 

A- find profitable trade much slower. 
S- have to pay a special tax. 
c- need to start work much earl ier. 
0- find local competition too hard. 
E- have a long journey to work. 

5- A tradesman was free to sel I his goods only 
A- at certain approved times. 
S- on special market days. 
c- at the annual fairs. 
0- on alternate sunday mornings. 
E- at the end of services. 

6- Should trade be al lowed during service? 
A- No, because the place is too smal I for trade. 
S- Yes,because it is in the interest of consumers. 
c- No, because it would disarupt people1s prayers. 
0- Yes, because it makes a lot of prifits. 
E- No, because it is non commercial. 

7- The main accusation leveled against retai lers was that they 
A- interfel-ed with market trading. 
S- reduced the profit of crafsmen. 
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c- charged unnecessary high prices. 
0- were basically dishonest. 
E- restricted the trade avai lable. 

8- Retailers were al lowed to sell only when 
A- the market was slack and empty. 
B- they could not make a quick profit. 
c- they could hardly make a I ivel ihood. 
0- they had received formal approval. 
E- whole salers were prepared to take a chance. 

9- Retail trade restriction would be rediculous if 
A- the goods were in abandance. 
B- the prices were to be pushed high. 
c- it proves the dishonesty of the retai lers. 
0- work opportunities were not offered. 
E- the goods were brought from far away town. 
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10-ln medieval markets there was I ittle r~ai I trade because 
A- money was never used in sales. 
B- producers sold directly to consumers. 
c- there were no fixed positions for shops. 
D- craftsmen preferred wholesale trade. 
E- buying and sel I ing were heavi Iy taxed. 
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Appendix 1112.2 

Quest ions to text "Foss i Is" 

1- The fossils are 
A- the preserved bones of dead animals. 
B- ancient animals excavated by archeologists. 
c- scientific reconstruction of prehistoric animals. 
0- carved stones or rock printing of extinct animals. 
E- rocks bearing the imprinted shapes of dead animals. 

2- The soft parts of fossil ized animals 
A- can be accurately identified. 
B- have always vanished without trace. 
C- can usually be reconstructed. 
0- have usually left some traces. 
E- can never be reconstructed. 

3- The depressed or elevated areas, ridges or 
rough patches on the hard parts are he I pfu lin 

A- soft parts. 
B- hair length. 
C- colour pattern. 
0- external appearance. 
E- eating habits. 

groves, smooth 
reconstructing 

4- Muscles of fossi I ized animals can sometimes be reconstructed 
because they 'were 

A- preserved with the rest of the animal. 
B- part of the animal's skeleton. 
C- hard parts of the animals body. 
0- fixed to the animal's skeleton. 
E- essential to the animal's activities. 

5- Shape and size of the skul I may show the degree of the 
fossikized animal's degree of intelligence or sofistication' 
because 

A- the brain is preserved in the skul I. 
B- the brain was lodged in the skul I and leaves traces on it. 
C- the skul I when put in a machine gives us reading about its 

intel I igence. 
0- the brain is on the upper level of the animal. 
E- the brain is the source of activities of the animal. 

6- "Fossi Is with many traces of attachment" suggest that the 
animal was 

A- mascular. 
B- without muscles. 
C- a s he I I . 
0- a fish. 
E- a snake. 

or 

7- The reconstruction of fossi I ized animal's exlernal appearance IS 

considered necessary in order to 
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A- satisfy popular curiosity. 
B- answer scintific questions. 
c- establ ish its activities. 
0- determine its eating habits. 
E- distcover its agil ity and speed. 
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8- A fossil ized shel I can easi Iy be reconstructed because 
A- its colour can be intel I igently guessed. 
B- ancient drawings have left original carving of it. 
C- its muscles were attached to the skul I. 
0- its hard parts were on the outside. 
E- its soft parts were external. 

9- It is difficult to know any thing about extinct animals with no 
bone structurs because 

A- they can be partly reconstruted. 
B- they do not offer hints for today's animals. 
C- usually leave traces. 
0- they do not have any simi larities to today's animals. 
E- they cannot be reconstructed. 

10- honest restorers face great problems when reconstructing 
extinct animals which 

A- skeleton is external. 
B- skeleton __ is attached to the general shape. 
C- relatives are living. 
0- skerleton is internal. 
E- muscles are attached to the skeleton. 
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Append i x I I 11..3 

Question for text" motoring offences" 

1- When circumstances are favourable and it is expedient to take 
a chance offenders are tempted to 

A- commit motoring offences. 
B- show their abi lities to control themselves. 
c- to behave gentlemenly. 
D- underestimate females. 
E- justify their breaking of the law. 

2- The predisposition of drivers with normal prsonal ity to 
break the law is 

A- twenty times more evident in men than in women. 
B- indicative of men being more evi I than women. 
C- more evident in men than in women. 
D- a sign of men taking risks more than women. 
E- that men find it harder to resist temptation than women. 

3- predisposition to break the law is highl ighted by 
A- favourable opportunities on the road. 
B- the personal ity disturbances of drivers. 
C- predom/inance of males over females. 
0- constraints on drivers' behaviour. 
E- the drivers background. 

4- The commonest serious motoring offence committed by women 
seems to be failure to 

A- take out proper insurance. 
B- drive with due care. 
C- give way to pedestrians. 
D- observe traffic signals. 
E- stop after an accident. 

5- It is unrel iable to assess the nurnber of women drivers from 
the number of pol icy holders because 

A- not al I women drivers hold pol icies. 
B- some women drive without insurance. 
C- only husbands need to hold insurance pol icies. 
D- companies are reluctant to insure women. 
E- women usually drive someone else's car. 

6- Women can sometimes get more favourable insurance terms than 
men because statistically they are 

A- much better at control I ing a car. 
B- numerically smaller and unimportant. 
C- less inclined to have serious accidents. 
D- less I ikely to commit grave offences. 
E- unwil I ing to take out pol icies themselves. 

7- The fai lure to insure agaist third party risks is suggested to 
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Appendix 1112.3 con. 

be a 
A- deliberate conscious law breaking. 
B- driving offence category. 
c- cause of many accidents. 
D- al lowed and minor accident. 
E- inflicting damage toQ third party. 
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8- The last paragraph shows that the claim that the majority of 
motoring offences are derived from accidents IS 

A- accurate. 
B- probable. 
C- falsified. 
D- ill i ga 1. 
E- acceptable. 

9- The main discussion of this passage IS largely 
A- mediative. 
B- analytical. 
c- descriptive. 
D- satirical . 

. E- apologetic. 

10- The subject of the whole passage is best summed up by the 
phrase 

A- the law and the criminal road offences. 
B- the insurance of motor vehicules. 
C- the causes of road accidents. 
D- the faults of men and women drivers. 
E- the personality of motoring offenders. 
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Append i x I I 13 
An example of the application 
of MFM on the text "fossi Is" 
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Read the first paragraph very carefully in view to understanding. 
- Let us discuss the paragraph. 
- What did you understand from it? 
- How did you arrive to what you Understood? 
- How can you picture this to yourself? 
- Soft parts represent ..... 
- Give examples of soft parts. 
- Give" II simi lar things that may leave traces and reveal 

that these things were there. 

The last sentense " much can be learned .... 
like saying ..... and that is because .. 

it was lodged." is 

Now go back to the paragraph. 
- what did you understand from it? 
- what did it talk about? 
- what would that remind you of? 
- what made you ( from your experience) understand the parag. 

the way you did? 
- did the information and the way we tackled it remind you of 

anything you knew before but you did not understand weI I? 
- did the way of discussing the paragraph help in understan­

ing what you were reminded of? 
- What different interpretations can we make from this paragraph? 

- can we make inferences and whether a particular sentence 
- have more than one meaning? 
- to make possible inferences 
"" " interpretations 
"" " assumptions 
" ask " questions. etc ... 

In the first sentence, it can be assumed that the writer is tell ing 
us that it is very rare that a soft parts of an extinct animal 
remain. 

- the normal rule is that soft parts disappear. 
- soft parts disintegrate more readi Iy than the hard ones. 
- hard parts do not seem to dis __ integrate as soft ones. 
- the hard parts are left as clues to I iving animals of the past. 
- these hard parts must be bones and shel Is. 

The paragraph 
I ike that but 

These soft 

also suggests that 
were surrounded by 

{- surround or 
parts{- attached to 

these hard parts were not 
soft parts. 
be incorporated within} 

{- leave traces on 
}hard 
} 

just 

parts 

* Now let us look back at the paragraph. What IS the general idea? 
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Appendix 1113 con. 

* Are there any ideas, phrases or/and sentences that are not clear? 
Let's clirify them. Compare them to something simi lar, draw a 

picture or a diagram. Does this help? 

* Now ask a question(s) which answer reflect th meaning(s) of the 
paragraph. E.g. is there a way to identify (reconstruct) an ex-

tinct animal? 

* Now summarise the paragraph. Here are some rules to help you. 
/ * can you make a prediction of what might come aFter that? (what do 

you expect the next paragraph to be about? 

* If you were to teach the paragraph to a fel low pupi I ~ 
how would you go about explaining thisoher/him? 

- what do you think the most important idea is? 

Paragraphs 2, 3 and 4 were 
ancient bui Iding was 
restoration(paragraph2). 

dicussed as 1. 
discussed 

c . For example resorlng an 
as an example for 

* When al I the text was discussed in that manner, the pupi Is were 
required to read the text in one go and were t~ld to: 

- try and think of what was discussed on each paragraph and 
remember the examples given. 

- think of possible good questions. 
- try to summarise the meaning In your head as you read trying to 

relate ideas together. 

Let's dicuss the passge as awhole. 

- What is the passge about? 
- What are the most important points raised? 
- How can we best summarise this text? 
- How can we relate what we learned to some other experience(s) we 

already possess? 
- To what subject(s) of you studies, for example, can you best 

relate this text and get you to better understand? 
- What lessons (techniques) have you learned from it? 
- How did we tackle this text? Is it clear or not? 
- How useful was the way the text was tackled? 

Would you like your other teachers to use t~method In their 
lessons. 

- Would you be using the method in your subjects'of study? Why? 
Wi I I this method, in you opinion, make you comprehension better 
in future studying. 
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Appendix IV Instruction to Judgrnents of 
Questions of Comprehension 

I very much appreciate your help In assisting in my research. 

In order to assess middle school 
prehension 

pup i Is' level of text com-

I) Here are some passages fol lowed by multiple-choice questions. 
I would I ike you to judge the relatedness of these questions to 
the texts as weI I as the appropriateness of the alternative 
answers to each question. 

I I) Could you judge each question according to 
1) Deep or Surface 

and 2) Inferential or Factual 

As defined below: 

Deep: when a question seeks 
the author's meaning 

- to integrate important information 
- relate important information to previous knowledge 
- e~sential ponit(s) 

Surface: when a question seeks 
- specific details ( not essential 
- specific information as essential & easy to identify 

Inferential: true but not stated specifically as such in the 
passage. 

Factual: true and stated as such or In a paraphrased form In 
the passage. 
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APPENDIX V 

Appendix Vl Comprehension and SummaLY Scores 

Comprehension Scorc~: S('hool 1 pY-pprjrnc!nI';,l. 

'L 
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Appenix Vlcon. 
Comprehension Scores SChoo12. experimental 
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Appendix "1 con. 
Comprehension Scores Schoo13 Experimental. 
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Appendix vl con. 

school'.l r:ontrol comprehension Scores 

o 
c 

------s-c"'-6--r-' e~-s---
------

.,.., >< OJ.c .' overall deep 

.g ~ ~ g ~ ------
-r, ! rn 1 q 0 1 (I 41) 3 (I 7 1 I) (I,! 07 , (11(15050203 "J2(12050204 

02021601040402090505 0201040303· l02QI050~02 
03011501040202030103 0001020101 l0201000202 
o 402 1 4 0 1 (I 4 0 4 0 50 7 (I 4 (I 5' ',0 3 I) 30 30 1 0 1 .' r)1 I) 2 (I q I) :) 04 ' 
05(1116010405030604~3 010:040301 1040107010: 
o 6 0 2 1 4 0 I tl 4 I) 3 0 5 (I 7 0 7 0 6 ' '0 1 1)3 04 0 ::: (I ::' ' : 0 2 0 2 0 :; 04 (I 3 ' 
0701150104040~0Q0103 

08021401040705070706, 
09021601(14070606020H' 
I (I I,) 1 1 4 0 I 0 4 0 4 0 b I) 9 I) 4 (I ~. 
1101140104010~08020~ 

1201160104040~070404 

1301140104020204030~ 

1401171)1040304050202 
1501!50104U5030a0406' 
16011601040305020101 
1702160!040303~~0303 

180!160104030~050202 

!9021401040304(17000~ 
:;: I) (: .: 1 4 II I r) -lOt' II (, CI ::. r) 1 (i ~, 
21011401040005070305' 
22011601040203060102 
~ ~ IJ 1 1 4 0 ! 0 4 (I 4 (I 5 '.1 4 02 I) t-
24011501040203070702, 
'~502150104040607030& 
260114010403030b0507· 
27021401040304040203 
28021501040200010004 
2901170104030404050G 
300114~1040409090607' 
31011401040405080105 
32021501040705070403 
33 0 11101040402050105 
34011401040606070706 
3501140104oS06050203' 
36021401040303040505 
37011401040504070504 
38021401040405080607 
3901 140104020202020!' 

020~040101 '0200050002 ' 
,'.1 4 0 3 0 ::; 0 3 (12' 03 (I :2 (14 (I 4 04, 
0403030104 ,0303030104, 
{, 1 0305n303' 030304010'2 ' 

, I.) (I 0 2 I) 4 0 1 (I (I. , 0 t "'~ 1I .. (t 1 0;:; 
0104040101' 030'20303u5 
0107030000 0100nl03°~ 
I) 1 r) 3 (I 3 (I r) (I I) , ,) '2 (I 1 r) 2 r) 2 I) 2 
.0202(140203; 03010Q0203 
(I ;' I) :) I) I r) (I 0 l' () 1 02(1 ! (I : ''': 
I) ! ':':' r) ~ (11') 0, '):: ... 1 (!;:" ~ '.):; 
I) ~ (I 3 0 4 (I 2 (I I) !) 1 (I I:: r,; : n "J I; : 

'010:040000 "(l20:0~0004 
,U~030300UIJ n00~~2(1102 
0003050101 u0020202v4 

,0102040100 :01r)IO:0~n~ 

o 2') 'l 03 I) 1 () ::; (t '2 (I 1 (I I ',I! I) ? 
U (I ',' =: (I 4 r) 3 (I 0 1.' r):: 0 I r:, :::: r: oj ;) ,~ 

0102040103 0304030203 
02010302~~ 0102030304. 
02020201(12 010:U20101' 

:0100010001 nloon00003 
(I 1 (I 20 3 (\ 2 I) 2 I , 1)2 r) 201 (I Y' :; 
0305040303 '~I(I~050304 

0:03030002 0202050103 
040:040201 0302030202 

r I) 3 02 0 ::; (I rW .:: '.1 1 '.11) 02" I u? 
(I:'; 1;1 3 (I :.; 03 r) 2 0303 (I 4 (I 4 r) 1\ 

(1102020200- '0404(13(11)03 
0102030204 0201010301 
(I :2 (I 2 (I :) 0 2 (I 1 • 0:) I) 20 q (J ::; 0 4 
0203040203 02070404(1~ 

0102000100 .,01000:0101 



323 

Appendix vlcon. scqoo12 control 
comprehension scores 
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21011603040404040203 0102030001. 0302~;0202 
2 2 (I 2 ! 703 (I q (1203 <) 5 (I (. ~:I 2 (I 1 (t:: I) :.; (I {I (I (I • (I 1 (t 1 ,) ;: ,) '.I I) 2 
23021403040205070402 010304020~ 0102030202 
2401!403040~oa070106 'O~0~04(1003( n10J03010~ 
25(12 1 4 (I 3 0 4 (10'.1 tl (i 51) 5 (15' .:) (I I) 5 (J -I (J 4 (I 2 I) (," ~ ,) 1 I) 1 I) -: 
260213030404n407070~1 ~!n304(1303 O~OIO~0403 
7. 7 I) 2 1 403 'J 4 ('31) 3 'J:'J 1 t)3', n II) ;: (I 1 00(1 1 n i (: 1 (I::' II 1 I) ~ 
28011303040?r~I(J(J705! (l20qC50~01 050qO~0:Oq 
29011403040403050103 O~030300000200020103 
30021703(1403000~0:03 '(iI000~0!OI 020000<)!0: 
3 1 0 1 1 4 'J :: ,) 4 (I :: ,) 7 ,) 7 (I ;' (I '; , . (, ! (J ? .) ~ ': ::. (,.1 .: 'H (I 5 (I 3 ;) .1 (, 5 
3201;~0304(1~0707070~ 02030~0301 '030~~'~~O: 
33011401040~03~1!~02_~~~~;~40500' 04v~~~0:0: 
3402! 403040304080002 ;01 02u4000'.1 :02 ,:':;:(.14(.10;)2 
35(11 1 5 (I :; 0 4 (14 (I:: (15 (I :: (16 ' (I 7. (t 1 (14 U 1 (14 f • 02 I) t (I 1 (t 1 (t 2 
36021603040004060301 ·(10020~I)JuO 0002u30001 
37(121403040403070b02 :O~O::050300 O~O!O::0302 
3802140~0403050~03(13 

39021303040504USOOOS' 
400215u3040104060400, 

0103UIO(lOI 0202010302 
020203')(102, 0302(12000:; • 
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Appendix Vl con. 
SUmmary Scores SChool.l experimental 

o 
~ S COR E S 

:o@ ~-5 0. overall 
UlUlrclUlQ1 

"" -I· 
n!n~f!~'030502090404 

(I 2 0 1 1 6 0 1 0 3 0 4 05 0 S 0 ~ (1(:' 

03011401030705090706 
040117010306040bO~0~ 

05011401030805090606 
06021501030609090908 
07011401030506070502 
08021701030508080407 
09011401030305080305 
IOd11401030806090706 
11021501030604080502 
12011401030408070~04 

13011501030605090404 
14021501030506090406 
150214010308050~OG07 

16011501030Q34040303 
17011501030406080303 
18011401030607090606' 
1901160 I 03 060!:-O?0506 

- 2001150103~505070~04 

2101150103060609030b 
22011501030708070507 
2301160103050707~i06 

24011601030505070404 
25011401030604090408 
26011601030404080505 
270215010304060?0703 
28021601030708090707 
29021601030507050605 
30021~Ol03070506070t, 
310115010303080~0505 
3~011601030404G80707 
3301160103u504050~0~ 
34021501033705070503 
35011401030805000404 
36021301030800090609 
37021501030805070704 
38011601030705080~04 
39.0 1,14,0 1,03 ~:16(J6 0 9 0·:;0 5 

, 
)3')~(\50303 

,:1 ::; (11 (I 3 0 1 (I 4 ' 
, ·:;.1(1 ~050b03' 

b407.(l4(1302· 
')51.1 ~.IJ 7 030 4 
1)o105(ib(i~(l5 

;)3 ,) 3 I) 4 tj 3 I) 1 • 
,) 3 (15 I.) 5 r) 3 t) ~ . 

I
· ,., . ~ ( , ) '"' . ~ ) ... O ... .lojl, ... 1),:-

~I 5 (I 4 0 4 I) 5 0 4 
')4')'2050302 1 

) ::; .) 5 I) '1 (I :2 (I " 
I) 4 ') " 0 ~ I) 2 I) 3 
(I 3 r) 3 (I 5 I) 3 0 S 

f

) 50 4 I) 4 0 5 I) 4 
I) 3 0 :; i) 2 r) : (I i 
,) 2 I) 4 t) 5 0 :::;) 1 
~I ::; U ~ I) 4 (I '1 ;~. 4 
,) 3 I) -: I) 5 ,) : 0 :3 
(I 2 .) 3 <) 5 ,) :) I~I 3 

~I 4 ':. 4 U 5 I) 20 4 
) '1 (I :: U 5 (I 3 (I 4 
I) .:; I) 4 n 4 (I::: 0 2 
);:0~(l3(11(!3 

I,) 3 I) 2 (i 5 02 0 6 
~) ~ I) 2 I) 'l ,) ~ 0 3 1 

,0 ;: I) 1 (I ::. t) 5 (I I 
~I ~ I) ::; (I :. (I 4 (I 5 
~O? ::I.~ ,) .~. r) 3:) 4 
(\ 3 (I ~ (I ~ (I '~!l5 
r~n5(1O:;03r)~ 
i) ~ ~) ~ (I Lj n 4 05 
.I,":",O~{.I30403 

l-l (I 0 (I 3 I) ::; (11 
) 4 (I :: (: :: ') '2 (12 I 

:' 5 (I 5 (I 'I I) ~ I) 3 ; 
) .~ (I 4 :) ::: I) 5 (I 4 
) 4 (I 3 .) Ii (/3 (i :;: 

. ).3 (.I ~ :.\ :.: t) 1 t) 2 . -

0200040 I'} 1 
'0 1 (I'10~(l1 02 
.03020.:;0203 
02(12(120201 
o 3 I) '2 r) 2 03 0 2 
0204030403 
0'203030201 ' 

(1203030102 
0103040102 
(I 3 (I 2 (I 5 (I 2 (12 
0202030'2IJO 
(110303030(1 
02010:,0201 
02(1304(1101 
I. ~. (r::. ~ . _ 
:0,::, () 1 -'.; IJ ,~, () ~\ 

101 (i 1 (12 I) I (II 
'I) 2 (I 2 I):; I)::: r) '2 
(3 1)40502 1);:, 

1)3031) 4 0 30 3 
(I 3 (I :: I) :2 (I 1 (I t 
I) '2 I) (: l) 4 I) I 0 2 
() :; (I :: 0 2 (I ~ (I :; 
1)20:,i).":",0 1 04 
0:;0::04(1301 
(I 3 ,) 2 t) 4 ~) 2 I~, 2 
(: 2 (I ;: (; '1 (I 2 I) 2 
0'20:;040';:1:102 
(i 3 (I 3 I) '1 (I :: (I ;: 
I) ::; t) ~ t) ~ (I :::' IJ 1 
':! ,11) : ,) ::; (I 3 (I 1 

o 1':' .:,') 4 U 'l. (t 1 
'J ~ (I 2 (I :-:: (I 3 (I 2 
IJ 2 (I I 0 2 IJ L (I I ; 
0302(140202 
(I 4 (I 3 (I 4 (I 2 (I 2 
(I .') (i 3 (I 5 (I 2 I) 3 
(15 (I 1 0 :2 ,) 2 t) 3 
(I 3 (12 (I 4 (11 (I 2 
(I 3 0 2 (I 4 (\ ;' I) J ~ 
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Appendix VI.. con. 
Suwmnry Scores SChoo12 experimental 

o 
!:: 

--------------------. . S c o R E S 

:g ~ ~g ~overal.l ---d_e~~ -----surtac.~ ___ _ 

o 1 0 11 4(1 2 (.):; (J b (/7 (J 9 0.7 Q 5 . t,) 3 (I 5 (I 5 (I 4 (J 3 ~I :; (I., 0 4 (! 3 02 ' 
02011402030506090809 b304050505 0205040304' 
03(J21402030606070a07 '~4(13040404 0204030403 
0401140203 I) 705090706' P 4 050 ~ Ii 3(;:' ·03'.1 4 (J ~,030~' 
05(1215020J07070SU907 0305050504 0404040403· 
0602140203080hO~~7ti8 bS05040504 0303040204 
070214020~0b07050706 10~OJ030~04 0202020402 
08011602030;06050304 0204030302 0201020=O~· 
09021~020J0507070~Ob OJu~uq0404 02020:0:02 
1002140203050b0707 n 5 i0203ti30~07 030~~40~u3 

1 2 0 1 1 4 (I 2 0 3 (I 4 0 C; U 0:; 03 (. a ,,:, 4 (I 4 I:' ~ I) ;, l:1 ;:; , (I I) (I 5 (J 5 (I :: I) 3 I 
11 01 1 4 02 0 3 0 b (: 7 ,) '; ')7 I) 6 ' 'j'-' to (: c:: lie; (I' I-, 4 ) 2 I) 4 I) ~ (I 3 0 i 

130214020304070?Ob07, 03040~0~05' 0104040302 
I 40 I 1 4 () 203 n b (1307 (1 '7 I) 7 I (I 5 n :::. : .. ~ fl~. 0 4 (J 1 ,) :2 1)4 (I 4 (I::; 
150214020303050'0509 
160114021)3")S')50605 ')S 

17011~(12030~06080706 

IR02140~03060711~0806 

190114020~060q680809 
2oo:i402030405080bOQ 
2102IqO=03040608(J~(l7 
22011402(1303070';0~08 

230214020~04(14080~04 

24021402030604(170505' 
2 5 0 I 1 ., (J 2 (I:; (I 4 0 6 0 9 (I UI 6 
2602140203030703070; 
27021402030505090806 
28021402030704080507, 
29021q0203070607050~ 

3002140:03050~07U805 
3 I (J 2 1 <1 (I :;:' (J::: fl t (! ,:, I) H (I :; (I 5 • 

32U1140203n405060708, 
33021402030J0Q0708 n 7. 
34~2!402030~0q010605 
35(111402030~~5070b0S 

360114020305040707G; 
3702140~0~0~Q1e~0~n~ 

380114020306050Fn~07 

. t) 2 ,) ~ r) ~ I~I .~ f) ~ 

(; 4 (, "; (I 5 (I 51) 4 
(I 3 (II! (: ~ •• ) 4 I) .l 
o 3 (J ~ 0 ::. :) ::) (1 S . 
.:. I (,::: ,) 5 (j .] 01 ' 
) :2 (I ;::. (. :; (i 4 0 4 I 

, (I 3 U ~ (1.1 i) 3 (I 2 . 
:1 4 I', .j '-: 4 (I ') 03 
(I (, (J 4 (I 5 (J ~ (J 3 

I) '( I) /, ,) :. r, :;: (J 4 
):;q~(I.1(1~(J~. 

. )207050304 
I) ·1 " .1 ,., ~; (, -: (I ~ 

• I) ::> (J 3 (J :. I) 5 0 ~ 

h~(l4(J'1('31)4 
)';(J,":!,J'140:=; 

) -: ,) 2 'I 4 I) ~ (I 5 

~ :' n ! ,., :- () :; '.~I 3 
:' Z '.~I 1 ) ~ (, ~ ~-I .: • 

:.9 (J 1 J ,1 ~) ~ ~:1 ~ ,) ~!) ;- n ~ I) ;, (: n I I ,~ ') ,1 ~.' ~ I) ,1 (. ~ 
40<) 2 1 :: (' ;~ I):: f) ~:t ,4, I' 0 7 f,; ':..:? I' I ~ ;', ~ () 4 (i :- j-,~. 
4 1 (: 2 I 4 (I 203(51) b i) 8 06 (I (3 ' f':' '.I <: '. 5 I) 4 (J ~ 
4202!402(13050~0~0507 P202040304 
~302140~0304~?070E090~040403~5 . .--. 

(J (J I) 2 ,) ? (I J (/3 
(I I (. ::: (I :: (I '~ (I L 
o 3 (~ ::; 0 :; (I 3 (I :; 
(J 2 (I 4 I) 4 0) 3 I) 2 

(I 3 (1 ~t (I 3 I) 2 t) :: 
o I !,1 ~ (, 4 I) : I) 4 
(II (I::: IJ 'I (I I) (I 2 
020:::0-::0202: 
040 ~ (ill (11 (13 

t) 1 ':1 4 I) ~. (I 4 (I ~. 
1)2(1'11)5(1')()~ 

(15 C, :' ,) ::; (J '20.3 
(I ~ I) 2 'J ~ 'J 2 (I 5 
02010203'.13 
(J :-. (I i 04 (I 2 (J I ' 

(i (I (I 2 03 I) 3 (I 4 
04 (J ;: 0 ~ (; '2 I) '( 
(J I (I :: :) ::: i) ~ (J;:' . 

(I ::: (I 3 I) .j (, ~. I) 4 
"~I ~ \) ~ (J ~ i) 7 (I ~ 
. (I 1 (. 2 n:; t) .~ '-, -:: 

(I I I) ~ (, 4 I) I (, 5 
. 'J -1 I) ~ (I ::: ':' ,) .:. ~ 
(I ::: I) 1 .) 3 (I ::: :') 5 
(I :: t) 3 (I ~ ,) 2 (I :; 
.0003030304 



Appendix VJ.. con. 
SUmmary Scores 3:110013 Experimental. 

o 
o . S COR E S 
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• ,.., X Q.J.c • 
.g ~ ~ ~ ~ -o-v-e-r-a--=-l~l--d-=---eep-- --surface 

----------~,- . 
01021503030407090808' . )203(:5(1505 
02011503030605090806 
030215030307070~0706' 

040213030305uSOeOb02 
0502160303u407070506 
Ob0214030307050~080B 

070~150303040606u603 

0807140303U~~~09070b 

O~() 115l'303 f.J404oP(J707 
lonI14030~060S0~0~06 

II Oi I ~r,:::(I-:: o511607·)60:.' 
17011303n306070~07n7 

! 3 0 1 I 7 {J 3 (J::: ;) 01 ':! l 0 H ':1 8 {I 6 . 
! ., .:' f ! ~ (I ;: f) -: (I t. I.) 5 (J 9 (I 6')-; 
~ ':,;):' I ')"':C.':'::: IJ ": f) 4 I) 7 " f1 l"f) 

16011503030506070706' 
17011603030505070706 
18021603030~0608050~ 

190114n3030S070~Q807 

2a01160303nS05070~nb 

21011603030505080507 
22 0 1 1 4 (I 3 (I 3 (I ,I, I) 8 (I q '! 7 (' 8 ' 
23021403030506090808 
240115030304060Q0908, 
250~1403030606090~08 

260214030304060QOQ06 
2l0114030305070QO;OR 
:8021403030105040806 
~ 9 u 2 I :: (J 3 (J 3 :) ~ ,:, b (J 9 (I 7 (I 7 
3lHi 1 1 4 (l :. ':' 3 (J 6 (17 (I 8 () f, '.I 6 
310214(J3030505090b07 
320214030305050bOb06 
33011 7 03030405090605 
34UI140~0304(J4080bU7 

3~011:03030606090609 

3601 13030~0507090707 
370113030~040709070b 

3Bu2!303030S0S090707 
39011~0303050-;~9~607 
4C021603030404u605U6 
41(J11403(J3030~05~~n5 

I' oj f) :; (I ~ (J :; (: 3 
h~ 1)4 040504' 
(' 3 f,,' 3 r) 5 (I 4 (J ~ 
I' 3 (I 4 f) 4 0 3 (I 4 • 
(J ~ r:: '~ ;) :ill :J (J 51 

~) 1 (J If ,) ~. (J " ,) 4 
~) 4 (I 3 fl ::i (J ~'Ii ?-' 
'.' ') '~I ~. (14 '.J 2 1.1 3 
(I Ii (: 3 (1 ,'. '~1 !; fJ :. 

"-:-'i i<: :1.'"3')4 
',: oJ f', oj ',' :: f) 4 I);:; 
• 'I "(I i, ',1:' I)::: '1 -1 
'.1 :-; ,.I ;: (I ~ ,) ~~, i.~ 

\0 -; :) :: (1 1 Ol 1) :: 

I) 3 f) 'I (I ::: I) 4 I) 2 ' 
(' :: ,) :: (, 01 (I 'i ;) 1 
f-, "\ ,-, 4 ,-1 t:: (, ~ {' ~,I 

'I) 3 (I 5 ;:; 7: f:; :; (I 5' 
) :: (I 4 '-1 4 ,-, oj (I 4 

:1 4 I) :;. 0 S I) '1') :­
t):: (J ~ (15 (I 5 ') :::', 
I) 1 I) ;' CJ ~ I) 5 I) :; 
L4f,13 1)50Sf)4 
~.1 ~ f) -1 f) :: (I ::; f) 4 
(' ~ '.I :' 'J ~I (I :~ (I ~, 
r)~' I) ~ fJ ~ .,:. IJ ~ 

1':1 ::; (I 4 i1 5 '.I :;.) ~ 
tIL ') ::0 I) 4 0 4 !) 5, 
'-'-('1("5 t.t ,,\ (.I..:., J \,1,-' (.I 

(1 3 (l ~ (J-l (1 ~ 0 4 . 

i:::::0405 f)305 
f) '2 Cl ~ ,) :: (I 4 r'4 
(l 4 (I 5 (I 5 I) 50 5 
n ' (I -= '1 -= r) c:- (0 '" t" ... :'". "-' ... J" . ... ' -' .... ' 

.') 2 (J .. I) 5 (I oj (J 5 
I) 3 0 ~ (J :' f) ~I ~) 4 in (J 5 fJ 4 {I :: (15 

J) .:-; f) ~ :: ~ i.) .~ ~ 

r) ~ ~J ~ .. or ~ (, -: I-I ; 

0204040303' 
(J 2 (I '2 I) IJ (J 3 (I 3 

O~O?·t)30~02 

0202030203 
o 1 0 3 (J 3 I) ::: r) '2 
(J3(J20403(J~, 

030~(JI0'2t)4 

(J I (121) 4 (J ;: I) ',: 
I) ! ,-, I I) 4 02 (J '2 
(J :;: (I :;: ,) .; (J :; fJ ! 

'-'::02 ')::.03(17 
.:J ; I) ::) (I It (I ~ (I 7 
I~' J r) 3 U .3 n ~ i~1 2 
'{II:) ~ I·' ,1 .~! ~ () ~ t 

n J 1-" ! (1.~ (i ~ ;-J :. I 

(J'i(J((I~'(J304' 
(J 2 (J '} (1 ~ I) 3 f) :;, 
,) '2 (I 2 (J ;·0 '2 (I :) . 
(I :: ~I 2 U 4 (I :; f) oJ 

() :::' f:' 1 (J 5 (J ~ (I :-
, (J :: (, ! 0 'HI 7) S 

02o::.r)t,03')4 
f) 2 (I ;: (I 01 (I 3 (J 4 
03 f 140:';04 '-'4 
f) ::: (J 3 I) 4 (J 4 f) 5 
r:; 1 '.1 '2 (14 i) 'i f) ;:; 
II ;: (, ~ iI 4 (I 4 (J .; 

f) :) (J ~ (J 01 (, 7 (I ,1 

:) <j () '2 '.I 1\ ') J~') :: 

(I :: (J :: f) ,) I) 3 f) ~ 
(' ~ (, 3 Q 2 (, 4 r~) ~ 
,) ;, (J I !) IJ f:, ~ f) 4 
(, ;: ~I 1 (J;JI '2 ,) ,~ 
(J :2 (I 1 I) 4 ;) J f)·1 
t) ( 0'2 (I 4 r) 7 f~1 ~ , 

\) '2 '.) 3 (I 4 (J 3 0) ·1 
1) 2 0 2 0 4 ') 2 (I 5 . 
0) 2 (J :: (J 5 f) 3 (J 01 
.) 1 !) 20;. f) ;: I) :: 
,) ! (J 2 (J :: I) 1 {I 7· 
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Ap~endix v1con. 1 
summary scores School.l contro . 

o 
s:: S COR E S . 
:g ~ ~ §overal1.--c1eep- --s\lrface-

r- , 
o 1 02 1 4 (I 1(14 '1) 707 (. 9 04 07 1: ~ 11 -:: f) 4 ,'I ')" '; \1 404 (I ~ (i; ') 4 
02 (I 2 I 60 I (I 4 (I 3 (I 2 Ij 8 (I 4 I) ::: :. i (:, 1 ,:, 4 ':1 ; () 3 ' (I 2 (I I':' 4 (I 10 2 
03011501040202040204 .'~~0020002 0102020202 
04021401040505070405 
05011601040403060404 
06021401040505070606 
070!15010q04030B020~ 

08021401040604070607 
0902160104050:050207 
100114010407v508040S· 
110114010403050qO~03 

, 12011601040607080404 
13011~01040303050303 
1401170104050407U303 
150115010Q0203080404 
1 b (I 1 1 6 (I 1 0 4 '(, b :' 5 0 ~ I) ;: (i " 
1702160104~104080304 

1801!60104020 4 060303 
Iq02!401040~04n7010~· 

20021401U4(71)~050~03 
21011401040306070405 
2201160104040407030~ 

• '2 3 f) 1 1 4 (I 10 4 ':, t !) S I) 5 I) 4 (15 
:40115010404040b050~ 
25021501(l405060~0304 

26011401040404070506 
27021401040405040204 
~8071501(41)303030~0~ 

2 9 0 1 1 70 1 (J 4 (\ ~ I) ~ r:, 4 I) 50 4 ' 
::: (I 01 1 'H) 1 04 I) Q 0 9 IJ 8 I) '1 ,) b . 
3 I (I 1 1 4 (II (I 4 0 b (I 6 f) 7 ,) 1 r"t (-, , 
32021501040~O~Q80303 
3301170104030306(11)5 
34011401040607060606 
350114010406u5060303 
361)214010403040405US 
3701140104n50(-,U~05~5 

3802!401u4050508050~ 

39011401040303030303 

j 10 2 I) :: r) 1(' ! (I 4 0 3 'J4 (I 3 r) 4 ' 
J2 (I (HH (I 3 ') ::: ' (I 2 (I :; (I 2 (J 1 02 
1201040303 ~304030303 

.I ~ 01 (t::: (1 (J () ? . ':' 2 ':: 2 I) ;) ':1 202 I 
)302030204 0302040403 
):;02u~~~04 020~030203 
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:r ! (I;: ':. ,1 (I ::' (I (I (I 2 r) ::: (/5 (I 1 (I :; 
)704030102 0403050302 
01~~0~0103 02(11)20200 
)2~~n402UI (l3020!0102 
)!07 n :::0203 OJOIO~r)201 

. :; 14n 10100 .,0401020102 
1!~J~~0007 030305u~0: 
., ! II ~ (I 2'.l.~ ',1::: ,) 1 I)~· ,) 4 ,) (I, :/1) 

:' :; I) 2 !) 4 01 I) :; I (I 1')2 ~I : ,:, (I <, 1 
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(' ;: I) ;: 'I I' (l c. t) ;: • 0;' r) 4 t) 3 I) -;: 0 3 
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)~0~O:OI03 0302040201 
:. :; I) ~ J"') ,) 2 (i 2 ' \1 1 0 3 I) ~ (I :; (I 4 
:. J .:: ;: (t 2 (I I) 0 I 
.. 2 ,) ,) I) 1 (13 (I 3 
) 1 (J 1 I) (I r) .; 'J '2 

p. 4 ~"1 I) :; (J (I t.·, ::: . 
/) ) I) 3 (J 4 I) 1 (I 2 
f' 4 IJ 2 t) '1 (J 2 (' 2 
{I 1 'J.) 0:; (I (J I' -.: 
b 4 (I 4 I) 4 '.I :; (' 4 
b ~.('2(J 20;'('(' 
P 2 '.1 '2 I) 2 r) 1 (13 
P 3 r:. 4 I) .30 2 t) 4 

tl202 (140303 
" (I '.I (I (I ti I) (I Q.;, . 

IJ :) I) 3 I) 2 (J :: (J 3 
r) 1 (13')200(11 
('404(1401 1)2 
I) 5 (I 5 I) ~, (I 4 (J 3 
t) 3 I) ::: I) 3 I) tJ (, .; 

0:::(13040101 
(I 2 ':":") 3 0 11) :; 
(I 2 (13 (I ~ f) 3 ;) ~ 
I,' ::; (' 3 r) 4 I) '} 0 :::. 
(I 1 (120 ::: I) .j ,) 2 
')2 ')'2030311 I 
(I 3 03 04 (J ::: I) ~: 
() 3 0 :; tj 3 0 3 (~; 



Appendix V leon. 

Summary Scores Schoo12 control. 

o 
s:: 

S COR E S 

..Q ~ <lJ.c • overall 
;::1.., tJ'iU 0. 

deep surface 

UlUl rtlUlOr -------------­
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Appendix VIA 
Description of data for the SPSSX Computer Statistical 
Analysis. 

1 0 file handle datal name='compscol' 
2 0 title Anova Pt'''e-Postest Ove""~ll-Deep Te:·~ts 

3 0 data list file=data 
4 I) 

5 0 
6 I) 

7 0 
8 0 
9 0 

lid 1-3 sm: 7-8 ~ge 9-10 sch 11-12 meth 13-14 
scote~tl to scote~t5 15-24 
deptextl to deptext5 27-36 
sufte~tl to sufte~t5 39-48 
samalll to samal15 51-60 
samdeepl to samdeep5 63-72 

THE ABOVE DATA LIST STATEMENT WILL READ 1 RECORDS FROM FILE DATA 

114 DEC 87 
12:11:56 

VARIABLE 

ID 
SEX 
Ar3E 
SCH 
METH 
SCOTEXTl 
SCOTEXT2 
SCOTEXT3 
SCOTEXT4 
SCOTEXT5 
DEPTEXTl 
DEF'TEXT2 
DEPTEXT3 
DEPTEXT'l 
[lEPTEXT5 
SUFTEXTl 
SUFTEXT2 
SLJFTEXT3 
SUFTEXT4 
SUFTEXT5 
SAMALLI 
SAMALL2 
SAI'lALL3 
SAMALL4 
SAI·1ALL5 
SAM[lEEPl 
SAt-lDEEP2 
SAt1l1EEP3 
SAI'llrEEP'l 
SAM[rEEF'5 

REC 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

START 

1 
7 
9 

11 
13 
15 
17 
19 
21 
:::3 
27 
29 
31 
33 
35 
39 
41 
43 
45 
47 
51 
53 
c-c­
...J.J 

57 
59 
63 
65 
67 
69 
71 

END 

3 
8 

1(1 
12 
14 
16 
18 

22 
24 
28 
30 
32 
J4 
36 
'If) 

42 
'14 
46 
'18 
c- -, 
.J~ 

:-;!J. 

:i6 
~8 

72 

FURI'jAT 

F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
F 
F 
F 
F 
F 

Anava Pt'e-Postest Ovel'all-Deep Texts 
Institute of Education Pyramid 90x 

END OF DATALIST TABLE. 
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10 I) 

11 I) 

12 0 
13 I) 

14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
...., .... 0 .:....::. 

23 0 
24 0 
25 0 
26 0 
-,..., 0 ,<./ 

28 0 
29 0 
30 0 
31 0 
32 0 
33 0 
34 0 
35 0 
36 0 
37 0 
38 0 
39 I) 

40 0 
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V cU' i a b I e I abe I s 
id 'subject number'/ 
scote~tl 'comprehension score over~ll pretest'/ 
scotext2 'cornpl'ehension scot'e ovet'all te}:tl'/ 

scote::t3 'compt'ehension scot'e ovel'all te::t2' / 
scotext4 'comprehgnsion score overall teHt3'/ 

scote::t5 'cornpt'ehension scat'e ovet'all post test 'I 
depteMt1 'comprehension score deep pretest'/ 
deptext2 'comprehension scoore deep tewt'/ 
deptext3 'comprehension score deep tewt2~/ 
deptext4 'comprehension score deep text3'/ 
deptext5 'comprehension score deep posttest'/ 
suftextl 'cornprehension score 5urf~ce pretest'/ 
suftext2 'comprehension score surface textl'! 

value labels 

sufte::t3 'corr.pt'ehension scol'e sut'face te}:t2' / 
suftext4 'comprehension scare surface text3'/ 
suft e::t5 'cornpt'ehens ion scat-·e SUt' fCl.ce post test' / 

sarna 111 ' sumrnat'y SCDt'e pl'etEst OVEt'a 11' / 
samal12 'summary score overall textl'/ 
sarnall3 'suri,rnat'Y SCOt'E DVEt'all te::t2'! 
sarnall4 'suro-ornal'Y SCOt'e OVEt'~ll te:,t3'/ 
sarnal15 'summary score overall postest'/ 
sarndeepl 'surnmal'Y scope deep pt'etest' / 
s.:Irndeep2 'surr.r,i,;u--y scot-·e deep t e;:t l' / 
sarndeep3 '<;urnrroclt'y SCat'e deep te~:t2' / 
sarndeep4 'surnrn.::ry scot'e deep te}:t3' / 
samdeep5 'surnr,lat'y scat'e deep posit est' / 

sex 01 'male' 02 'female'/ 
sch 01 'schooI1' 02 'schoo12' 03 'schooI3'/ 
rneth (/3 'multifClcet method' 04 'tt'c,ditional rnethod' 
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Appendix VIA con. 

1 I) 

I) 

3 I) 

4 I) 

5 I) 

filp h,:\l1dle rl-3ta/ 1I~).f"P='r:Cll":"-I·".I\· 

Title Dt'r.>,~I\ [1,:lm or ScrwC's 1'1c,tlv::d o".lIc1 SrJirjl")l nlitl r:~<:~ Sex 
data list file==dc:,tc-. 

lid t-3 '"'C":: 7-8 i:\:JM 9-1n "cll 11-J~: rnc>th 1:3-l4 
<:,c\101;;Ut· f 1 to C;-=>ii,SW"F5 IJ--~?4 

THE AGOVE [lATA LISr S1f:,TEI'IErH WILL ra:tll) I,ECCIRUS Fr,OII F 1 '- t:~ /.I A I A 
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s":'\,n3Uf·- F·.~ ~ SIJrfH,-,"··,.: -;111" r,~C"n r::rQt"p tt:::~~t 1·,1 
~t':",fjlc_;IJ~-f3 'Sl.Jr:H(I.:1;·~.,: C-::IH"f~CE C::;l~ct··r? le:~t"2~/ 

-~""I1"'.1'" r·t . '";!!rnr·',·",t'··, "lit' f'"'l:p r;,-nt (' tP.:~t'~":·1 

,,'->l'1~;ut'f:3 ' sUifrrnc"1t')i "Lwl'tc? Jlu,:,j t PS t' 
vCI.)ue l;.;:b~ls 

SP:: I) 1 ' IIFI 1 f" (I.~ • f r~'",C\ l~" I 
=:I:h 01 ' school l' II.' , schn'll ::::' 0:1 • C';r~hc-.ctl3' I 
rlleth 1):3 'ri'liltif",r::~·t method' ()it 'tl·0rJi.tional methud' 



loverall text comprenensl. on ;, ....... F-j 

LAB =L . MEAN JsTO DEV ~C AS E S , lA6t:L 
...... . ...... -, - - -

eNTIRE POPULATION 3.36g3 1.5073 .243 

.Pretest multifacet ~dthod 4.0407 1.4677 -123 tradition31 m~thod 

schoo11 3.7179 1.4681 39 schooll 
(SCOTEXTl schoo12 4.6744 1.2672 43 schoolZ 

schoo13 3.68Z'9 1.4733 41 schoo13 

ENTI~E POPU~ATrON 4.5761 1.7737 243 
Testl mult~facet method 5.0325 1.7031 123 traditional matnod 

. schoo11 4.6667 1.5275- 39 " school1 
~::OrcXT2 schoolZ 5.5349 1.6331 43 schoo12 

school} 4.3537 1.837'] 41 school3 

ENTIRe POPuL~TrON 6.9053 1.877, 243 I 'Iest2 multitacet method . schooll 7.~553 1.699E 123 traditivn31 met~od 

{SCOTcXT3 schoolZ 7.0769 1.545: 39 schoo11 

schoo13 7.3953 1.5907 43 schoo12 
7.d73C 1.8867 41 schoo13 

" :NTrK': POP ULA T rul~ 
multifacet method 4.481J 2.27151 243 ' 

Test3 school1 5. Z11 1.9763) 123 traditional m3thoa 

fS::Ofc;d .. schoo12 4.a70~ 
1.

6604
1 

39 schoo11 

s ch 0'0 13 5. 314 1.8291 43 schoo12 
5.653 1.9325 41 schoo13 

Posttcst 
ieNTIKE POPUL~TrON 4.5201 1 • 9 iJ 7 51 2 4 :3 m I.J 1 ti f a c ~ t met hod 
schooll 

5.1132 
1.770ij 123 

traditi~n31 m~thod 

L SCOT= XT .5l schoo12 
4.oJJOC 1.849 39 school1 

1 s chao13 
5.5349 1.5016 43 schoo12 
5.7317 1.4667 41 schoo13 

'1EA N STD DEV 

3.6917 1.5323 
3.5641 1.5525 
3.7561 1.3744 
3.7500 1.6909 

4.1033 '1 • 7 28 6 
4.2051 1.7348 
4.0000 1.5969 
4.1250 1.8836 

6.3417 1.8898 
6.07j9 2.1199 
6.3780 1.7349 
6.0500 1.7239 

3.7333 2.3181 
3.2821 2.0513 
3.7317 2.1567 
4.1750 2.6680 

3.9250 1.3614 
4.2321 1.8057 
3.5366 1.6447 
3.9750 2.0815 
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• t.ext deep comprenens~o~c:::tt! 

r1C;~I~ ~TO DeV CASeS LABEL .. 
ILABEL 

_. 

1.6132 -- ._ a--t 91 c.ltj .. 

E NT I R- E-P 0 P U L A T ION 
multifacet method 1.6585 ,.9218 '23 ; traditional method 

Pretest 39 school1 
school1 1.5641 .9673 

.8817 43 - schoo12 
IOEPTEXT1 schoo12 1.721)9 

.9333 41 schoo13 
schoo13 1.6829 - .. 

ENTIRE POPULATION 2.7119 1.0981 243 I. 

multitacat method 2.9431 1.1330 123 traditional method 
Testl SChoo11 2.8974 1.1191 .39 schooll 

IOEPTEXT schoo12 3.3488 1.0203 .43 schoo12 -

schoo13 2.5610 1.1412 41 school3 

. ENTIRE POPULATION 3.7572 1.0339 243 

Test2 multifacet method 4.0325 .9138 123 tradition31 mathod 
school1 3.7949 1.0306 39 school1 

[ O::PTEXT school2 4.1628 .6521 43 schoolZ 
schoo13 4.1220 1.0049 41 schoo13 

ENTIRE POPULATION 2.2716 1.4744 243 

Test3 multifacet method 2.8293 1.3220 123 traditional method 

{OSPTEXT4 
school1 2.2051 '1.2393 39 school1 
schoo12 3.1395 1.2646 43 schoo12 -
schoo13 3.0976 1.2307 41 schoo13 

ENTIRE POPULATION 1.6749 1.3226 243 
multifacet m9thod 1.9919 1.1198 123 traditional method 

posttest school1 1.6410 1.1582 39 school1 

IOcPTEXT5 school2 1.8837 1.1590 43 schoo12 
schoo13 2.4390 .895~ 41 school3 

-
,., '- -

MEAN .-. STD OEV 
. _. 

., 

.• 8767 1.5667 
1.-S410 1.0634 
1.5366 .8092 
1.5250 .7506 

.- -' -
2.4750 1.0122 
2.5128 .9966 
2.3415 ~9646 

2.5750 1.0834 

~.-

3.4750 1.0766 
3.2564 1.0935 
3.5610 1.1.412 
3.6000 .9819 

- .... 

1.7000 1.4059 
1.4615 1.0475 
1.6535 1.4766 
1.9750 1.6J91 

1.3500 1.4357 
1.5d97 .1.2920 
1.0732 1.6185 
1 • 4000 1.3550 
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. 39 

41 
·40 

~ -
120 

39 
41 
40 

120 
39 
41 
40 

120 
39 
41 
40 

I 
I 

t1 
ro 
ro 
'0 

() 
o 
3 
'0 
"1 
ro ::r 
ro 
:J 
en 
~. 

o 
::s 
Ul 
() 
o 
"1 
ro 
en 

>­
"d 
"d 
ro 
::l 
p, 
I-'­
X 

< 
tV 

n 
C­
::l 

VJ 
VJ 
\Jl 



'Text Suface Compr~hension Scorest 

LAB':L MEAN r':)TD DEY CASES j LABEL , ,HEAN 
. 

" , .. j 

ENTI~E POPULATION 
, 

2.2716 1.1209 243 
0 0' ! \ , 

Pretest 
: . 

I multifacet method 2.4146 1.1230 123 tr~ditional method 2.1250 

ISUFTEXT1 school1 
,. 

2.2051 1.0304 39 school1 1.9231 

schoo12 3.a01J0 1.0235 43 schoo12 2.2195 

schoo13 2.00:)0 '1.0247 41 school3 2.2250 

- 243 1.3889 1.1391 . -

b Testl 123 tradLtion31 m~thod 1.6417 
multifacet method 2.1301 1.1232 schooll 1.6923 

LSUFTEXT2 
schooll 1.3205 .9423 . : ~9 

1.2313 ·'43 schoo12 1.6535 
schoo12 2.2326 1.5750 
schoo13 2.3171 1.1278 41 schvo13 .' 

.' 

ENizRE p~PULATIO~ 3.1358 1.2333 243 

1.2403 123 tradition3l mdthoc 2.8583 

Test2 multifac~t method 3.4065 2.7949 
school1 3.2821 1.0247 39 schoo11 " 

)S:JFIEXTJ 3.232e 1.2505 43 schoo12 3.3171 
school2 2.t,~OO 

schoo13 3.7073 1.332g 41 schoo13 
0 

ENTIRE POPULATION 1.1461 1.2611 243 

'Test3 
multifacet method 2.21t.C 2.3577 123 traditional metho 2.0667 

schoo11 1.7949 .9782 39~ schoo11 1.6718 

lSdFTEXT4 schoo12 2.6744 1.1489 43 schQo12 2.1220 

school3 2.S61C 1.1191 41 schllol3 }2. 2 000 

----
ENTIRE POPULATIuN 2.S9.3C 1.1623 243 

- - ' - - I 

Posttest . multifacet method 3.122C 1.1636 123 tradition31 method 2.6533 
school1 2.3590 1.1d07 39 school1 2.7179 

[ SuFTEXT5 schoo12 
schoo13 

3.6512 .8967 43 school2 2.6829 

I 3.2927 1.0306 41 schooLS 2.5750 
-_. 

STD DEV CASES 

1.1043 120 
.9337 39 

1.0127 . 41 
1. 2907 40 

1.1061 120 
1.1039 39 
1.0151 41 
1.2171 40 

. 
1.2722 120 
1.4175 39 
1.0354 41 
1.2181. 40 

. 

1.3580 120 
1.2810 39 
1.2287 41 
1.5553 40 

1.1189 120 
1.0500 39 
1.2132 41 
1.1068 40 

(,1 
w 

" t-'1 
C} 
(l 
:') 

() 
o 

,... 
:; -[) 
::l 
~l 
f-'­
o -
L~ 
r: 
o 
~ 

I:') 

~~ 

> 
'0 
'0 
(1) 

::J 
0-...... 
X 

< 
N 

() 
0 
::J 

UJ 
UJ 
0"\ 



[Summary Overall scores I 
, . " 

LABEL MEAN STO DEV CASES LAB EL MEAN 
- : 

ENTIRE POPULATION ,*.7901 1.3580 243 
- r .. -

multifa·~et meth~- 5.2033 1.3180 123 traditional method 4.3667 
o rof-o c: +- school1 5.7179 1.4681 39 schoel1 4.6667 
Is~M.lLL 1 schoo12 5.1163 1.2191 43 schoelZ 4.2927 

schoel3 ·4.8049 1.1229 41 school3 4.15()0 
., 

. - - r -
ENTIRE POPULATION 5.1523 1.3927 . 243 

. -
Testl roultifacet method 5.7236 1.3201 123 traditional mathod4.5667 

- school1 5.6667 1.5275 39 school1 4.6410 

(SAIULL2 schoe12 5.7674 1.3599 43 schoel2 4.6098 

school3 5.7317 1.0729 41 school3 4.45JO 
,- I . ' 

I 

6.9259 ENTIRE POPULATION 1 .6443 243 
-..J 

Test2 multifacet method 7.8130 1.3328 123 traditional mathod 6.0167 

l Sol-HALL"! 
school1 7.8974 1.3337 39 school1 6.3077 
:ichool2 7.4651 1.3513 43 scheol2 5.3049 
school3 , 8.0976 1.2610 41 schoel3 5.9500 
r 

ENTIRE POPULATION 5.2675 1.7196 
I multifacet .method 

243 
Test3 

- _. 

schooll .6.2033 1.5469 123 _ traditional method 4.3033 

I S~,'''~LL4 school2 
5.1282 1.5590 39 schooll 3.5128 

~choo13 
6.5581 1.2966 43 schoo12 4.3415 
6.3537 1 2361 41 school3 5.0500 

ENTIRE POPULATION 5.461]9 1.6419 multifacet method 6.2276 
243 : 

Posttest, schlloll 1.5776 123 traditional matnod 4.6750 

1 S.\MALL5- schoo12 5.12d2 1.7042 39 school1 4.4615 

schoo13 
6.7442 1.4490 43 schoo12 4.3659 
6.7317 .9493 41 schoo13 5.2000 

5TO OEV 

1.2693 
.1.5784 

1.0061 
1.1447 

-

1.2143 
1.4777 
1.1375 
1.0115 

-. 

---
1 .425 ,J 
1.672:' 
1.418; 
1.1311 

"' 

1.3144 
1.3352 

.9902 
1.1536 

1.3031 
. 1.2g46 

1.1566 
1.3243 

CASES 

120 
39 
41 
40 

' .. 

120 
·39 
41 
40 

120 
39 
41 
40 .. 

120 
39 
41 
40 

120 
39 
41 

'40 
1. 

o 
<: 
III 
t-j 
c.r 
t-' 
t-' 

~ 
3 
3 
OJ 

~ 
CI1 
() 
o 
t-j 
CD 
til 

:t:­
'0 
'0 
CD 
::l 
Q., 
1-'­
>: 

< 
N 

(') 
o 
::l 

VJ 
VJ 
-..] 



lp~ap Summary scores' 
-- --

LABEL 'MEAN 5TO OEV ~AS~S LABEL --- --

ENTIRE POPuLATION 2.4733 1.2139 243 -- . 

-- . -
Pretpst- multifacet method 3.0976 .9531 123 traditional method 

lSAMOEEP1 school1 13.2564 .9380 39 school1 

schoo12 3.0465 1.0680 43 school2 

schoo13 3.0000 • 8367 _41 .. school3 

ENTIRE POPULATION 2.7984 1.2907 243 -
Testl multifacat method 3.5610 1.0570 123 traditional method 

school1 3.3590 1.0879 39 school1 

fS.\MOE EPe school2 3.7442 1 .1 770 43 school2 

school3 3.5610 .8674 41 school3 

=NTIRE POPULATION 3.5062 1.2~42 243 
multifa=at method 4.3415 .8379 123 traditional method 

Test2 school1 4.3846 .9629 39 school1 

I S'\M~E::P3 schoo12 4.1395 .8614 43 school2 

school3 4.5122 .6373 41 schoo13 

cNTIKE POPULATION 2.8107 1.3336 
Test3 multifacet me-thad 

243 

school1 
3.7317 1.0564 123 traditional method 

I S.lHOE 2P4 
3.1232 1.1960 39 

school2 3.5605 .8042 43 
school1 

schoo13 4.1707 .8917 41 
schoo12 
schoo13 

eNTIRE POP U L A r r 0 r~ 2.921d 1 .30 o-y 243 

Posttest multifacet method 3. 7430' t.1205 123 traditional method 
.. schoo11 3.2821 1.2967 39 sch\loll 
I SAMOE1:P5 schoo12 

schoo13 
3.72Q9 .9083 43 --. schoo12 
4.2195 .9621 41 school3 

--

H~AN STD OEV 

-- '. '. 
.. . 

1.8333 1.1177 
2.2308 1.1576 
1.7561 1.0,)73 
1.5250 1.0374 

2.0167 1.0124 
2.1232 1.2178 
2.0244 .9351 
1.9000 .8712 

2.6500 1.0343 
2.5718 1 .1045 
2.4146 1.0482 
2.b750 .9167 

1.8667 .9367 
1.6667 1.1547 
1.7317 .8667 
2 "000 .8533 

2.0750 1 .0936 
2.2303 1 .1 801 
1.8049 1.1878 
2.2000 .8533 

CASES 

., 

120 
39 
41 
40 

120 
39 
41 
40 

120 
39 
41 
40 

120 
39 
41 
40 

120 
39 
41 

. 40 

0 
CD 
ro 
'0 

(I) 
C 
3 
3 
OJ 

~ 
(I) 
() 
0 
'1 
CD 
en 

:t:-
'0 
'0 
ro 
::s 
0.. 
...... 
>: 

< 
tv 

() 
0 
::s .. 
II 

\.;.J 
\.;.J 
OJ 



,lsurfa~e Summary scoresl 
-

LABEL MEAN ~TD DEV ~ASE$ LABEL . , 
eNTIRE POPULATrON 2.3580 .9400 243 \ 

multifacet method 2.1739 .9337 123 traditi~nal mathoc 
pretest school1 2.4615 .8340 39 schoo11 

Is ;',,,\ SU Rf1 schoo12 2.0930 1.2113 43 schoo12 
schoo13 Z.OOOO .7415 41 school3 .. _. 

eNTIRE POP U L A T I 0 I'~ 2.5309 .9546 243 
multifacet method 2.5122 1.0111 123 traditional m~thod 

. Testl schoo11 2.3333 .8983 39 school1 

IS~MSIJQFJ ~ schoolZ 3.0465 1.1117 43 schoo12 

schoo13 2.1220 .7482 41 schoo13 

ENTIRE POPuL~TION 3.4156 .9069 243 
multifacet method 3.4634 .9521 123 traditional method 

Test2 schoo11 3.4872 .9966 39 school1 

r"~~S!'~F) schoo12 3.3256 .9186 43 schoo12 
schoo13 3.5854 .94.80 41 school3 -

-
E,"'HIKE POPUL.4TIO,'1 2.4897 .9349 243 
multifac9t methoc 2.4715 .8806 123 traditional method 

Test3 schoo11 2.0256 .7776 39 schoo11 
schoo12 2.6744 .9186 43 schoo12 

I~~MSU~F" schoo13 2.6829 .7886 41 schoo13 

--
ENTIKE POPULATION 2.6749 1.0666 243 
multifacet metnoc 

.. traditional method 
Posttest 

2.7480 1.1776 123 
schoo11 1.7949 .893'8 39 schoo11 

[ .)~MJURt-) schoo12 3.0233 .9633 43 school2 
schoo13 3.3659 1.0667 41 schoo13 
------ -

1·1E AN 5TO OEV 
-, 
I 

-

2.5417 .8589 . 
2.4615 1.0475 
2.5366 .8396 
2.6250 .6675 

2.5500 .8968 
2.5123 1.0481 
2.5854 .9994 
2.S500 .59 7 0 

3.3607 .3593 
3.4359 1.0462 
3. 3902 .8330 
3.2750 .6789 

1 .0846 2.5033 
1.8462 1.1364 
2.6341 .8876 
3.0250 .8912 

.. 

2.6000 .9384 
1.0628 2. 2308 

2.5610 .7762 
.8165 3.0000 

CASES 

120 
39 
41 

·40 

120 
39 

. 41 
40 

120 
39 
41 
40 

120 
39 
41 
40 

120 
. 39 

41 . 
.40 

I (f) 

~ 
Ii 
tt\ 
III 
() 
CD 

en 
§ 
c:; 
:::l 
III 

~ 
(f) 
() 
o 
Ii 
CD 
en 
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'd 
'C 

CD 
~ 
0. 
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VJ 
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Appendix V3 Mean and Standard Deviations 
Method with Schools 

" 

Overall Comrehension Scores 

n1u1tifacet rnethod t t' a cJ 1 t i Oi I cl1 rnethod 

AGE r·jEAN STD DEV CASES 1"1EAN STD DEVi a. 'r.ASES 

13 ~ .. 5000 1 ~ 2247 . ,"6'· 5. 1667 1.16170 6 

1'1 4.3043 1.4Q70 69'· 3.fJ567 1.4828 67 

Pretest 15 3.8~46 1.8183 . 26 3.5769 1. 6043 26( 

16 3.3529 .9963 '17 3.61.:175 1.7405 16 

17 3.0000 .7071 c::- 3.0000 .7071 t::' 
.,J .,J 

6,· 4.3333 2.2509 ' 6 
6.3333 1.0328 67', 13 69 4.2388 1.7589 

Testl 14 5.1159 1.7196 1.3995, 26 
1.6120 26 3.9615 

15 5.0385 17 4. 1875 1.8697 ' 16 

16 4. 1765 1.7042 c:-

'~ 2.6000 1.6733 .,J 

17 5.2000 1.7889 

13 8.6667 1.0328 6 7.3333 1. bJJO 
, 
0 

Test2 14 7.5652 1.667(1 69 6.4328 1.9558 67 

15 7.4231 1.8799 26 6.4231 1 .9631 26 

16 6.6471 1.5387 17 6.0000 1.5916 16 

17 7.4000 1.6733 c::- it. 6000 .5477 t::' 

.,J 
..J 

13 6.0000 1.1,.-7'54 6 4.8333 "'::.6394 6 
Test3 14 5.5942 1.9303 69 3.9552 2.4768 67 

13 4.8077 2.2094 26 3.5385 2. 1020 26 

16 4.0588 1.4778 17 1'-3.25(10 1. 7321 16 

17 5.0000 1.8708 I::' 2.00(10 1.8708 <=' 
.,J 

.,J, 

13 6.6667 1.032H 6 5.6667 .8165 6 

14 5.3623 1 • b-::,,~j7 69 4. (J()(J() 1.9228 67 
Posttest 1 r- 4.6154 2.2285 26 :-3. 769~-:~ 1.7506 26 

d 

16 4.4706 1.2805 17 3.43/5 1. 9311 16 
4.6000 1.6733 r=- 3.2000 1.3038 <=' 

17 
.,J .,J 
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Appendix v3 con. Deep comprehension- Scores 

Deep Comprehension Scores 

rnultifacet rnethod 
It>",ul l i nrl,\! rill: t flo t.l 

AGE t1EAN STD DEV CASES r'IEAt.J !::1TIJ [lEV CASES 

Ttl. 1.6585 .9218 ' 123 1.5667 .8767 120 
13 1.8333 .7528 6 1.8333 .4082 6_ 
1 <1 1.7246 .9835 69 1.5970 .8539 67 

Pretest 15 1.5769 .9868 26 1.5769 1.0266 26 
16 1.4118 .6183 17 1.3750 .8851 16 

1.8000 .8367 c::- 1.4000 .8944 r::-17 ....J ....J 

Ttl. 
2.9431 1. 1330 2.4750 1. 0122 120 123 

13 3.5000 .8367 I 2.6667 1.0328 6 0 

Testl 14 3.0580 1.0556 69 2.5672- 1. 0621 67 
15 3.1154 .9519 26 2.3462 .9774 26 
16 2.2941 1.4038 17 2.4375 .8139 16 
17 2.0000 1.4142 1.8000 1.0954 "'-I::" ....J ....J 

Ttl·4.0325 .9138 123 3.4750 1.U766 120 
13 4.3333 .5164 6 4. 1667 .7528 I 

0 Test2 1'1 4.2174 .7835 69 3.4627 1.2102 67 
15 3.8462 .9672 26 3.5385 .9047 26 
16 3.5882 1. 1757 17 3.25(1) .9309 16 
17 3.6000 1. 1402 I::" 

3.2000 . ·1472 c::-....J ....J 

Ttl. 2.8293 1.3226 123 1.7000 1.4059 120 13 3.3333 1.2111 6 2.50(10 1.6432 6 Test3 14 3.0580 1.3271 69 1. 7313 1.4625 67 15 2.4615 1.3033 26 1.6923 1.3197 26 16 2.3529 1.1695 17 1.6250 1.2583 16 17 2.6000 1.5166 c::- .60(10 .8944 t:" ....J ....J 

Ttl.l.9919 1 • 1198 123 1.3500 1.4357 120 13 2.5000 .8367 6 2.3333 1.2111 6 
Posttest14 1.9855 1.1047 69 1. 1791 1.2300 67 15 1.9231 1.3542 26 1.6923 1.9752 26 16 1.9412 .9663 17 1.1875 1.2230 16 17 2.0000 1.0000 r::- 1.2000 1.3038 5 ....J 
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APpendix V3 con. 

Surface Comprehension Scores 

Inul t i f.:.-\cet fIIethou t:t',"-\JJi l iOlldl f/letllOu 

MEAN STD DEv CASES t'lEAN ST[I [lEV CASES 

Tt12.4146 1.1230 123 2.1250 1. 1043 120 
13 2.6667 1.2111 6 3.3333 1.0328 6 

?rete~: 2.6232 -1 • (l8"~O 69 2.0597 1.0854 67 
2.3077 1.2254 26 2.0000 .9798 26 

16 2.0000 .8660 17 2.3125 1.3022 16 
17 1.2000 .8367 c.-

u 1.6000 .5477 5 

Ttl. 2.1301 1.1232 123 1.6417 1. 1061 120 
13 2.8333 .4082 6 1.8333 1.1690 6 Testl 14 2.0725 1.2165 69 1.6716 1 . 1063 67 
13 2.0769 1.1286 26 1.6154 .9829 26 
16 1.8824 .6966 17 1.7500 1.3416 16 
17 3.2000 .8367 5 .8000 .8367 5 

Tt13.4065 1.2403 123 2.8583 1.2722 120 
13 4.3333 .8165 6 3.1667 1.1690 6 

Test2 14 3.3188 1.3116 69 2.9701 1.2305 67 

15, 3.5769 1.3015 26 2.8462 1.3767 26 

16; 3.0588 .8993 17 2.7500 1.2383 16 
17 3.8000 .8367 r.:- 1.4000 .8944 C" 

..J U 

Ttl. 2.3577 1.1461 123 2.0667 1.358(1 120 
13 2.6667 1.0328 6 2.3333 1.50::-i5 6 
14 2.5362 1.1830 69 2.2388 l.'11S2 67 Test315 2.2692 1. 15!)9 26 1.961 S 1. 24f:J4 26 
16 1.6471 .8618 17 1.6250 1.2583 16 
17 2.4000 .8944 5 1.4000 1. 1402 c:.-

i..J 

Ttl. 3.1220 1.1636 1~3 2.6583 1. 1189 120 
13 4.1667 1.1690 6 3.3333 .5164 6 

Post_ 14 3.3768 1.0724 69 2.8358 1.1755 67 

test 15 2.6923 1.2254 26 2.4231 1.1017 26 
16 2.5294 1.0073 17 2.25()() 1 • (lOO(l 16 
17 2.6000 .8944 5 2.0000 .0000 C" " 

i..J 
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Appendix V3 con. 

Overall Summary Scores 

multifacet method 
tt'utH t ional method 

AGE MEAN STD DEV CASES MEAN STD [lEV CASES 

Ttl.5.2033 1.3180 123 4.3667 1.2698 120 
13 5.5000 1.3784 6 5. 1667 .9832 6 
14 5.2174 1.4335 69 4.5821 1.3160 67 

Pretest 15 5.3846 1.2673 26 3.9231 1.2304 26 
16 4.9412 .9663 17 4.0625 .9979 16 
17 4.6000 .8944 5 3.8000 1.0954 5 

Ttl5.7236 1.3201 123 4.5667 1.2143 120 

13 ·6.5000 1.2247 6 4.6667 1.3663 6 

14 5.6232 1.3515 69 4.7015 1.2433 67 

Testl 15 5.9615 1.2484 26 4.3077 1.0495 26 

16 5.4706 1.2307 17 4.5625 1.4127 16 

5.8000 1.6432 <=" 4.0000 .7071 e-

17 .J .J 

Tt17.8130 1.3328 123 6.0167 1.4259 120 
13 8.8333 .4082 6 6.6667 1.0328 6 
1'J. 7.7971 1. 3567 69 5.9254 . 1.4597 67 

Test2 15 7.9231 1.3243 26 6. 1538 1.4613 26 
16 7.2941 1.3585 17 6.2500 1.2910 16 
17 8.0000 1.2247 <=" 5.0000 1.4142 C" 

...J .J 

Ttl. 6.2033 1.5469 123 4.308:.5 1.3144 120 
13 6.6667 .5164 6 5. (H) (H) .8944 6 

Test3 14 6.4928 1.4914 69 4. 5~.373 1.3743 67 
15 6.0769 1.7646 26 4.(1000 1.0954 26 
16 5.1765 1.2862 17 3.8750 1. 1475 16 
17 5.8000 1.4832 5 3.4000 1.6733 e-

.J 

Ttl 6.2276 1.5776 123 4.6750 1.3039 120 
13 7.3333 1.0328 6 5.6667 1 .0328 6 

Posttest 
14 6.4928 1.4615 69 4.7612 1.4044 67 
15 5.8077 1.9803 26 4.4615 .9047 26 
16 5.5882 1.0641 17 4.4375 1.5042 16 
17 5.6000 1.6733 r:- 4.2000 .8367 5 .J 
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Appendix V3 con. 

Deep Summary Scores 

t t' ad it i on a 1 method 
roultifacet rnethod 

AGE DEV CASES r1EAN STD DEV CASES 
MEAN STD 

Ttl 3.0976 .9531 123 1.8333 1. 1177 120 

13 3.3333 1.0328 6 2.0000 .6325 6 

14 3.2174 1.0127 69 2.0299 1.2182 67 
Pretest 15 2.9231 .9767 26 1.6923 1.0495 26 

16 2.8235 .6359 17 1.5000 .7303 16 

17 3.0000 .7071 5 .8000 .8367 5 

Ttl 3.5610 1.0570 123 2.0167 1.0124 120 
13 4.0000 .8944 6 2. 1667 1. 1690 6 

T8Stl 14 3.5507 1. 1185 69 2. 1642 .9629 67 
15 3.6923 .9282 '"'II 

40 1.7308 .9616 26 
16 3.2353 1.0326 17 1.9375 1.2366 16 
17 3.6000 1.1402 5 1.6000 .8944 c 

..J 

Ttl 4.3415 .8379 123 2.6500 1.0343 120 
13 4.8333 .4082 6 3. 1667 .9832 6 
14 4.2899 .8592 69 2.6716 1. (/208 67 

Test2 15 4.5769 .8086 26 2.6154 1.0612 26 
16 3.8824 .7812 17 2.625(1 .8851 16 
17 4.8000 .4472 5 2.0000 1. 5811 5 

Tt13.7317 1.0564 123 1.8667 .9867 120 
13 4.3333 .5164 6 2.0000 .6325 6 
14 3.8551 1.0329 69 2.0000 .8876 67 

Tes.t3 15 3.8077 1.1321 26 1.6538 1.0561 26 
16 3.0000 .9354 17 1.6875 1.1383 16 
17 3.4000 .8944 co 1.6000 1.6733 5 ..J 

Ttl 3.748(1 1.1205 123 2.0750 1.0936 120 
13 4.5000 .8367 6 2.5000 .5477 6 
14 . 3.8116 1.0040 69 1.9851 1.2732 67 

postte¥5 3.6154 1.3587 26 2. 1923 .6939 26 
16 3.3529 1.1695 17 2. 1875 1. 1087 16 
17 4.0000 1.2247 5 1.8000 .4472 5 



Appendix v3 con. 

Surface Summary Scores 

rnultifacet rnethod traditional method 

AGE MEAN STD DEV CASEE r1EAN STD DEV CASES 

Ttl 4.0407 1.4677 1 ~~ 
.:..~ 3.6917 1.5328 120 

13 4.5000 1. 2247 l::. 5.1667 1.1690 6 

14 4.3043 1.4070 69 3.6567 1.4828 67 
Pretest 15 3.8846 1.8183 26 3.5769 1.6043 26 

16 3.3529 .9963 17 3.6875 1.7405 16 
3.0000 .7071 .". 

3.0000 .7071 t::" 

17 ...J ...J 

Ttl 5.0325 1.7031 123 4. 1083 1.7286 120 

6.3333 1. 0328 6 4.3333 2.2509 6 
13 

1.7196 69 4.2388 1.7589 67 5.1159 14 
1.6120 26 3.9615 1.3995 26 

'l'estl 15 5.0385 
4.1765 1. 7042 17 4. 1875 1.8697 16 

16 C" 2.6000 1.6733 t::" 

5.2000 1. 7889 ...J 
• ...J 

17 

Ttl 7.4553 1.6998 123 6.3417 1.8898 120 
13 8.6667 1.0328 6 7.3333 1.6330 6 
14 7.5652 1.6670 69 6.4328 1.9558 67 

Test2 15 7.4231 1. 8799 26 6.4231 1.9631 26 
16 16.6471 1.5387 17 6.0000 1 .5916 16 
17 . 7.4000 1.6733 = 4.6000 .5477 <=' 

...J J 

Ttl 5.2114 1.9763 123 3.7333 2.3181 120 
13 6.0000 1.0954 6 4.0:3:..n 2.6394 6 
14 5.5942 1.9503 69 3.9552 2.4768 67 

Test3 15 4.8077 2.2094 26 3.5385 2.1020 26 
16 4.0588 1.4778 17 3.2500 1.7321 16 
17 5.0000 1.8708 t::" 2.0000 1.8708 5 ...J 

,'Ttl 5.1138 1.7704 123 3.9250 1.8614 120 
13 6.6667 1.0328 6 5.6667 .8165 6 

14 5.3623 1.6357 69 4.0000 1.9228 67 
postte~~ 4.6154 2.2285 26 3.7692 1. 7506 26 

16 4.4706 1.2805 17 3.4375 1 .9311 16 
17 4.6000 1.6733 C" 3.2000 1.3038 5 ..J 
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Means and Standard Deviations Appendix V4 
Methods with sex 

comprehension score overall 

multifacet method tradi t ional method 

MEAN 
PRETEST 

Ttl 4.0407 
male 4.0000 
female4.0862 

Testl 

Ttl 5.0325 
male 5.0000 
female 5.0690 

Test2 
Ttl 7.4553 
male 7.7077 
female 7.1724 

Ttl 
male 

Test3 

5.2114 
4.9692 

fema.le 5.4828 

posttest 

Ttl 5. 1138 
male 4.7846 
fema.le 5.4828 

STD DEV 

1. 4677 
1.4361 
1.5135 

1.7031 
1. 7321 
1.6844 

1. 6998 
1.7205 
1.6452 

1.9763 
2.0153 
1. 9125 

1.7704 
1.7455 
1.7395 

CASES 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

MEAN 

3.6917 
3.8852 
3.4915 

4.1083 
4.1967 
4.0169 

6.3417 
6.4426 
6.2373 

3.7333 
3.7049 
3.7627 

3.9250 
3.9672 
3.8814 

STD DEV 

1.5328 
1.4843 
1.5688 

1.7286 
1.8423 
1. 6134 

1.8898 
1.9020 
1.8877 

2.3181 
2.3829 
2.2693 

1. 8614 
1.8616 
1. 8762 

CASES 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 
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Appendix V4 con. 

comprehension score deep 

multifacet method traditional method 

MEAN 

Pretest 

Ttl 1.6585 
male 1.6000 
female 1.7241 

Testl 

2.9431 
r;rHe 2.8462 
female 3.0517 

Test2 

Ttl 4.0325 
male 4. 1538 
female 3.8966 

Test3 

Ttl 2.8293 
male 2.8308 
female 2.8276 

STD DEV 

.9218 

.9650 

.8745 

1. 1330 
1. 2149 
1.0332 

.9138 

.9720 

.8312 

1.3226 
1.4955 
1.1104 

Posttest 

Ttl 1.9919 . 1.1198 
male 1.8462 1.1351 
female 2.1552 1.0890 

CASES MEAN 

123 
1.5667 
1.6393 65 
1.4915 58 

123 2.4750 
65 2.5410 
58 ' 2.4068 

123 3.4750 
65 3.6557 
58 3.2881 

123 1.7000 
65 1. 8197 
58 1. 5763 

123 1.3500 
65 1. 4426 
58 1.2542 

STD DEV 

.8767 

.8172 

.9354 

1.0122 
1.0259 
1.0020 

1. 0766 
1.0146 
1. 1150 

1.4059 
1.5331 
1.2622 

1.4357 
1.6281 
1.2119 

CASES 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 
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Appendix V4 con. 

comprehension score surface 

multifacet method 

MEAN 

Pretest 

2.4146 Ttl 2.4154 male 
female 2.4138 

'1'estl 

Ttl 2. 1301 
rnale 2.1846 
fernale 2.0690 

Test2 

Ttl 3.4065 
male 3.5538 
fernale 3.2414 

Test3 

Ttl 2.3577 
male 2.1231 
female 2.6207 

STD DEV 

1.1230 
1.0591 
1.1999 

1.1232 
1.1844 
1.0573 

1.2403 
1.1596 
1.3154 

1.1461 
1. 0384 
1.2115 

Posttest 

Ttl 3.1220 
male 2.9385 
female 3.3276 

1. 1636 
1.2485 
1.0326 

CASES 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

tradi t ional method 

MEAN 

2.1250 
2.2459 
2.0000 

1.6417 
1. 6721 
1.6102 

2.8583 
2.770:; 
2.9492 

2.0667 
1.9508 
2.1864 

2.6583 
2.6885 
2.6271 

STD DEV 

1. 1043 
1. 1784 
1.0171 

1.1061 
1.2479 

.9472 

1.2722 
1. 3341 
1.2095 

1.3580 
1. 3469 
1.3706 

1.1189 
1. 0574 
1.1876 

CASES 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 
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APpendix v4 con. 

surnmat~y scot~e overall 

multifacet method 

MEAN 

pretest 

Ttl 5.2033 
male 5.1231 
female 5.2931 

Testl 

Ttl 
male '5.7231 

5.7236 

female 5.7241 

Test2 

Ttl 7.8130 
. male 8.0308 

female' 7.5690 

Test3 

Ttl 6.2033 
male 5.9692 
female 6.4655 

STD DEV 

1.3180 
1.1793 
1.4631 

1.3201 
1.3051 
1.3481 

1.3328 
1.2370 
1.4032 

1. 5469 
1.6102 
1.4414 

posttest 

Ttl 6.2276 1.5776 
male 5.9846 1.5562 
female 6.5000 1.:;700 

CASES 

123 
6:; 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

traditional method 

MEAN 

4.3667 
4.4754 
4.2542 

4.5667 
4.6393 
4.4915 

6.0167 
6.0820 
5.9492 

4.3083 
4.2459 
4.3729 

4.6750 
4.6721 
4.6780 

STD DEV 

1.2698 
1.3857 
1.1386 

1. 2143 
1.3788 
1.0234 

1.4259 
1.3940 
1. 4672 

1. 3144 
1.4336 
1. 1876 

1.3039 
1.3629 
1.2518 

CASES 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 
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Appendix V4 con. 

summary score deep 

MEAN 

Prtest 

Ttl 
3.0976 

male 3.0462 

female 3.1~52 

Testl 
3.5610 Ttl 

male 3.5538 
female 3.5690 

test2 
Ttl .. ,":" 4.3415 

male 4.4000 
fernal e 4.2759 

Test3 
Ttl 3.7317 

male 13.5538 
female 3.9310 

multifacet 

sro OEV 

.9531 

.9911 

.9139 

1.0570 
1.0611 
1. 0615 

.8379 

.8062 

.8745 

1.0564 
1.1461 

.9150 

Posttest 

Ttl 3.7480 
male 3.6154 
female 3.8966 

1.1205 
1.1818 
1.0377 

method 

CASES 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

t r ad i t i on a 1 

MEAN 

1.8333 
1.9016 
1. 7627 

2.0167 
2.1311 
1.8983 

2.6500 
2.6885 
2.6102 

1.8667 
1.8852 
1.8475 

2.0750 
2.1639 
1. 9831 

sro OEV 

1. 1177 
1.0756 
1. 1647 

1. 0124 
1. 1177 

.8846 

1.0343 
1. 0574 
1. 0174 

.9867 
1.0661 

.9062 

1.0936 
1.1428 
1.0421 

method 

CASES 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 
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Appendix V4 

summary scare surface 

Ttl 
male 
female 

Ttl 
male 
female 

Ttl 
male 
female 

MEAN 

Prtest 

4.0407 
4.0000 
4.0862 

Testl 

5.0325 
5.0000 
5.0690 

Test2 
7.4553 
7.7077 
7.1724 

Test3 
Ttl 5.2114 
male 4.9692 
female 5.4828 

Postest 
Ttl 5.1138 
male 4.7846 
female 5.4828 

multifacet 

STD DEV 

1.4677 
1.4361 
1.5135 

1. 7031 
1.7321 
1.6844 

1.6998 
1.7205 
1.6452 

1.9763 
2.0153 
1.9125 

1.7704 
1.7455 
1.7395 

method 

CASES 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

123 
65 
58 

tradl t lanaI method 

MEAN 

3.6917 
3.8852 
3.4915 

4.1083 
4.1967 
4.0169 

6.3417 
6.4426 
6.2373 

3.7333 
3.7049 
3.7627 

3.9250 
3.9672 
3.8814 

STD DEV 

1.5328 
1.4843 
1.5688 

1.7286 
1.8423 
1. 6134 

1.8898 
1.9020 
1.8877 

2.3181 
2.3829 
2.2693 

1.8614 
1.8616 
1.8762 

CASES 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 

120 
61 
59 
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Appendix VI Anova Tables Pretest Comprehension 
and Summary Scores 

Appendix V II : 1 

* * * A ~ A l Y ~ I ~ ) F 

co;npre~en~ion ~cur\!S :J\/~r<.ill ,;rttGst 

~J'" 0= I".t; .1N 
lOJRCE OP VARI"TIO~ SQUAH5 )F lQUA~! F 

MAIN e=F=CTS 51.15!> c 6.395 3.0)1 
MeT" 7.J41 1 7.041 3.304 
SCH 15.168 , 7.5~4 3.559 SEX :. • ? 4·~ 1 4.7!o2 2.225 
A';c 2;.30.' 4 5.972 2.803 

:X;JL~INE:> 51.15) IJ ¢'.BS 3.001 

Kc5lUUH 493.63) 234 2.131' 

TOTAL 54;.72lj 2102 2.272 

Appendix VItI. 2 
~ r: 
J ' 

AEpendix VI)'. 3 
) F V A R I ~ .~ I.. : * * i 

c:o.nprehenSlon s.core~ :;urface pret~st 

~ J,., 0= "1 = .1 ~I 
:;OJRCE OF Vt.U dlO'~ SQJA~E) OF SQUAI(E F 

MAIN EfF:C TS 3j.;-'9~ 8 4.701 4.139 
Hd-1 ~ - -1. , :: ) 1 4. 755 4.210 
SCH 1).:'7) 2 7.635 0.701 
S:::X 3. 30? 1 3.3)2 2.9,)5 
AvE 15.051. 4 3.764 3.311 

:X'LAINEJ 3:3.U9) 8 4.761 4. 139 

~:5IiJUo(L :::oS.~o4 234 1 • 1 J 7 

TOTAL 304.1J74 242 1.257 

SI;;NIF 
OF F 

1).303 
0.070 
Q.U3Q 
0.137 
O. J2 7 

0.003 

S ~ ,;td F, 
OF F 

'J.!.JOI) 
G.:J41 
U.JOl 
O.J9J 
U.}1' 

O.CJOO 
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Appendix VI con. 

Appendix VI2.1 

* * ... &\ N ... L Y S I S a F " tI R I A R C ':: • • ., 
~ummary scor~ pr-ltQst o"Qr.:lll 

SUM OF MEAN SIGNIF 

SOuRCE OF "A~U T ION ~QUAi{~ S OF SQUA KE F OF f 

83.60~ a 10.71)1 6.942 O.OO.J 
'1A iN EFF~C TS 

METH 43.16·J 1 43.160 28.000 0.000 

SCH 30.513 2 15.259 9.~99 0.000 

SE X o.oo~ 1 O.Ooe 0.005 0.944 

AGE 21.76 'J 4 5.44U 3.529 o.oo~ 

c'(PLAINEJ 85.606 8 10.701 6.942 O.OOQ 

i{ESIDU4L 36D.!>91 234 1.541 

TOTAL 440.29~ 2t.2 1.844 

Appendix VI2.2 
*** :'·~.,-Y)~S J F .~ c, _ * * * 

summar, ~CJr~ :~~~ ~r~,c~t 

SJH 0= H~~N 

~OJRC~ OF v~~I~T:O~ ~CJ~qtS ~F 5~U~~E 

:-\101 IN cF;:,;,CT~ 1~3.c5: 
~ 1~.415 

I'I:,T:1 97.7~: 1 )17.75:-
1 - . - , 7.o7e 

~C.H J.~:''';'' 

S::X ::;. vll f 1 () • r,; j Y 

A:Jc 17.1;} t. 4.2::'3 

;'X'L.u~EQ l'3.~S:l S 15.4'15 

~E:,II.iL;~L :,::;;::.!:Z} 2:'4 o. n4 

TOTAL 35~.j7~ 2 .. 2. 1 .473 

Vl 
Appendix2.3 
* * * .. 'I :.. ~ 'f .l _ l j = 

S .J'1 'J - ,I;: AN 

:iOoJ~C= 0::: V ~;; 1 ... T i J 'j! ~.: .J;" :~ c j ::.,F jJJ~~E 

1A iN 1:;:F.;c,r,) 10.918 a 1 • :: f., ) 

11tH! 1.772. 1 7.97, 

set-! 1 • 75 7 
~ ij.5 7 y L 

rEX c. 19 J r, • 2 J '.f 

~GE: 1. 3,31 4 0.333 

= )( :> Lid :l c::J 1 J •. ~ 1 g 8 1 .3;)5 

o{~:d:JU-ll 2U2..9.3¥ £.34 i).I;Ld 

TuTML.. ;:1 :;.252 242 1).0:)4 

F 

15.5)(; 
?~.333 

7.715 
0.01u 
4.3:'8 

15.536 

F 

S 1 ",N r F: 
OF ;: 

J. CU J 
~.GfJ,) 

I).DOl 
0.922 
O.JO':' 

• 

~I::'N~F 

0- ~ 

1 .574 ). 1 3.5 
9.1 n ). )(, 3 
1 • C 1 ~ J.36; 
(J • ::' .. ;; ~. S 5 5 
0.;34 '].820 

1. 5 74 0.133 

. 
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Appendix VII ANCOVA Tables For Comprehension And Summary 

Appendix VII1.l Ancova Overall Comprehension Scores 

..... • • • • • • • • • • • • • • • • • , '1 A\,.' i 1 ); .) F v:-=l1 .. "(:······· 

Source 01 Vlr11t12n 

I111HIH eHll 
R.~r."Lon 

CJNSTlNf 
H:TH 
SeH 
S:X 
~.a 

10B.lllO) 
IH.40'U' 

1l01.BiHI 
21~.165'J! 
lil. )$101 

• ?UJ'h 
H.1UB 

Of 

\97. 
I 
I 
1 
l 
1 
~ 

""n S.lUl,.. 

~.\,n' 
I J ,. '0'0 I 

1l01.HJ91 
214.10501 
H.Ol,H 

• JOllI, 
IL9l"~ 

n.H.lS 
05. HlJl 
4~';>!V. 

1.11791 
• JO I , , 

2. 7oJJ!1 

11I .. 1U •• ,.1.to IUtl 0' 5.vnltlc.n~. ($ • l, " • (j, " • 91 ) ,. 
iT .. t N .... 

·Pill.ls 
H.tolling. 
Wih. 
~'Y I 

V.r1~Dl. 

·S~OfcXT} 
s~OrtxT, 
SCOTCXT) 

.1)).)21 

.11) ') ~! 

.'7005 

.·JI74. 

H,pot.h. 5S 

•• 47;11 
} .. j''''~1 
•• Z9I19 

ErF.CT •• Sex ST TElT 

.50)" 

.49,7Z 

.~na.; 

lrror .i S 

•• 1.152.1 
"(1:..9 0 111 
51:'.12110 

1, . \1 J 
1(.0:.' ) 
!i.G·J 

1.11J7~· l.lo?" 
• ~ ~ I! 1 -! .. " Co)" 4. 

1.17l;) '.!~It~ 

HulU •• ,.t.to Tosti 0' Sl.,n1tt~.nc. (S • \, H • II" H • ", ) 

Tlst H ••• 

Plllai. 
H,t,ll1ng. 
1111 k. s . 

. R..!' Y_' 

;COT~lTJ 

SCOT~XH 

S,OTEXT5 

..)qlZ 
.. t,J.:. j 1..1 0 

,'S~3J 
.00Il 

H,p.tn. SS 

j, 107 J 
12.57ly 1 

2.30146 

!FF~CT~ •• SCH 81 TEXT 

Z,·',l1 
:, H.l J 
i.14-IJ 

error Si 

H'.15Z41 
'O~, ,0771 
SI~.12178 

:.~ ) 

~ • )J 

J.~ J 

Hf£)ot.l. 11,) Err,,. ~1~ 

3. 1 .. 1 7 .. 
1<.;7>H 
l.~ul" 

;: • j:l 1" , 
~. ) Co 3 4 4 
~,59\O; 

,r,-or 0;: 

51 c. .'': 'l 
~ 14. ~J 
~ I Leo 

•• Tn T 
•• ) 17: 
• ,.J 511 

!,.,...,,. lrF 

1 : e .l' ) 
.,~, (1 J 
1 "e. L' J 

1,10 J ~.; 
L 1 ~ JZ' 
I • U 1 J9"J 

i1~. of F 

.JU? 
• ?U·) 
• JUJ 
.? 0 i . 
.HI) 

• JJl 

S1~. 01 F 

• ~ I , 
.911 
• ,,1j 

• T 5 ) 
.7,1 
.,J;~ 

S 1 t;. 0' r 

,·1h 
, )J; 
• ) J .. 

51~. 01 

,191 
, J I ~ 
.)0 J 

ErrH· 0;: Si~. 01 F 

Pill.i. 
H.t,lUng. 
M do. 
~'YI 

y, .. hola 

;COTEXTl 
SCOTEH. 
seOTOTS 

.'1Z11 

.O.~1-l 

.9JS4~ 

.1l5 JZ 1 

H(Poth. S~ 

1.3610\.1 
2.4Y121 

'O.4Hll 

.FF.eT •• HETrl aT T~XT 

r •• t fl.l •• 

Pd1.ls " ,·Jl 'Sl 
H,U1Ung. .01'1l 
"11k. .'eJ~1 
~'Y' .JlI~J 
Unlw.rl.';·f-\.Jt~ .~th·(1,11~) 

V.,.1.blo 

s~orcxT1 
SCOTEXh 
SCOTExO 

eFFECT .. THT 

I.,st :u .... 

P111.1. 
H.talUngs 
~ llk s 
RClY.I_ 

HOHlT) 
S:OrEXT~ 

>tOTOO 

2., r. ) ~ 0 

,J 82 U I 
7.J6HJ 

v.lu. 

.;01)7 
1.~'" 1 I 
,HJ.1 
• jlj 1} r 

• :'0 I 9 l 
JS}".j41~~ 

79,10~5U 

~. 1'~"'; c. 
"I1)IH 
~.lil70l 

4ol.1SH1 
41)~. 19771 
)1~.1271' 

o. F. 

1. J01U 
I. I~ 1 ZJ 
1. JO III 

46?IP,; 
'tJ4. nUl 
jl~.1171J 

o7.,1i1; 
.1);- • 't 31 3 
07. H11 .. 

•• 1.1;Z4J 
'04.>1717 
SI •• IUll 

o • f) ) 

o .'} J 
~,1.1".l 

~?" • fJ ) 
; ,~ • r~'J 
!J,.GJ 

I1tt:oth. Hi ,,,,.0'" Hi 

... 1 ~ ~ ~ ~ 
1.!"jed 

I'J. ~, I 1 • 

! . ')'"J 
1 .l') 

~ .IJlJ 

Z.!47~, 
• ' .. ~ 1 0' 

7.jo:'~j 

!.':' J 
). 'J J 
Lt') 

Htpo\n. Hi 

• JO I 9 ! 
lS;.I.717 
",IGIL· 

2.JoH, 1.7,~ .. 
(.),;., .,U;17 
2.H).·1 ).1"00 

11, • ~) 
P~.I) ) 
1 I •• ~' J 

!.Je'c., • J.·/53 
( • J. S 4 4 •. )4.J 1 1 
I.;~H I Z.~HJ' 

!. ! 0 J .. 1 

: • :' Id ~ to 
!. S ~ l't I 

1 ,~ • '.I.J 
I I:. U ) 
1 : c • U:J 

• JU)fI 
11 !. 1 .. i 6 ;, 

J? 00)1 J 

. ! 1 j 

.zn 

.17 5 

• ; 11 
.hl 
.)H 

.v:JJ 
,'JU) 
,)U) 

i 1 ~. .f F 

,H7 
.:)OJ 
.')U) 

. . . . . . . . 



Appendix VIIl.2 Ancova Deep Comprehension Scores 

• • • • • • • ~ f. 1 L , i i J , ! • .I 'I t 

.., , THIll C.! t.ll 
ol )I)r. 'Il on 
ONsrAHT 
I1~Trt 

hH 
S;X 

"E 

1115.10" .. 
J.H';O:) 

" 1. 11.)0" 
111.i,O. 

a.J9101 
't.~oJ1" 

B.9e1Jl 

I" 
I 
I 
I 
I 
I 

1_ 15 ,., l 
;. H)D' 

'" 1. Il DO .. 
II).;';!> 

, •• <lSI ". It:" Co 
~ ... 9.oJ 

•• 1' I' 7 
.1I.H)" 
\I.)l'/,) 

1. /1 II I 
! . i ~ ,. 9 I 
l.JIHJ 

• )H 
• ')UJ 
• 'JU J 
• I U I 
.11 ) 

• JIl 

--~----

P11l11S 
ri:>tel11ngl 
W 11k S 

··~Y'------------

DeprEllTJ 
\J:.pr!,(T .. 
DCPTUTS 

.'.1 ~ ;21 
• ), \0 J 
.>719; 
.JI ~H 

4. J I)} J 
.1;;:;,1'1 

~. ,j c.J ~ 

ErFicr •• i:l '-f r!a:T 

'lil.a, .1'~ol 
Hotel1.1nlll .1J}.,9l 
W1111.1 .'O .. !} 
Roy' .]1;61 

.' 7)1l 

.46;11 

... HI 

~1" .11 Cd ~ 
l~':.J;::ll" 
al. SU60S 

1 Z. 0"1 
1/'1) J 
I ~. ,,) 

"rpo\h. It" 

1. "' ~, 
.1: 111 
.)1)P 

- - - - -- -.--..- -- .. - .. 

1 • .,,11 
c:. ~ 1 :J 11 
1.41,1/ 

~ Ie.. r) 
! 1'.0 J 
SU.I> 

1. ?'q~ j 
• ~ 1 I] ; 

1.1,141 

l1e. t: J 
"t.O') 
II •• OJ 

Sl, •• 1 , 

• III 
.Il 1 
.Ill 

• , ~ 1Co I • SU ~ 
• 19" ~ 10 • 11 I 
• .,17i .111 

i 1 ... 0' , 
.165 
• 'J. i 
• J 0 J 

UnivArli\e F-t.'l. _1th (1,193) O. f. 

D,-nlll 
D;PIElH 
D."ExH 

- - .. ---

"YPo\". S; 

.11 10. 
,.~ .. 7oJ2 
.jOIB 

eFFetT •• StH aT I(XI 

~1l1 ... 
·H,)t.llin~, 

14 111(, 
R')),I 

D,PlEXlJ 
U~prel.T" 
D,PIHlS 

, ill., 1 S 

Hot"ll1n,J1 
w 11",. 

.IJ3:' ~ j 
• 'Jb'; til 
.11,ld 
o'J6J~l 

·l.)O~J 

l.l: lH 
~.':211l 

.'dlJ 
• Jo I~:' 
· '! .11 'I),. 
• J,·jl , 

Un~_4r~~\. f·t.,t~ 41th (1,I.J) 

::i:PTcXTl 
D,PTUH 
D:~1ExIS 

crFftT •• Ti;lr 

, lU., s 
Hototlj,.1n:. 
w 11111:. 
Ro" 

PTEtTj 
P Tf x f oW 

o n •• ,s 

"rQoth. SS 

• "5/1') 
• JOJH 

1 •• ';L'cJJ 

.~2111 
1.11 .9 J 
.~1:~! 
.~ i 11. 

I>. :4)11 
11'."'11 
19.5"4. 

!,.r :u- S ~ 

~ 5 " • .J ~ " ; ! 
l'I.JI11' 
lJ)';O>.; 

l • 71 ~ 1;) 
l. 11 j, 1 

l.ILill 

1 ~ ,_ ,!. S l 
Ijl.)lIh 
lJS.lD60S 

~ .1. : 1 J 
'. S 0 ~ 1 .. 
". )0," 1 J 

1 S •• IS I.!! 
1 '.! ~. I) 211 .. 
.!lS.;O~)j 

.1!:'). 
o. ~, r ~ • 

.1011 ) 

o • .'.J 
' .. ') 
e. ')·) 

1. ?·It' • ,I.' ) J 

.11 '5) 1. !))9< 
I.I!!') •• IIQ 

! ". ': 'J 
! )( . ':' J 
\' (: • ("J 

.:.. )! ~ ~ J 
I. :,,,'" 
•• ~ 1 S;,i 

1.?"T'!S 
• 0 II! J 

I.l!" ) 

I. Ill'. 
:,I)/J1 
loS7HS 

'.:J 
!.1: 
I.l'", 

• ~ S : 1 j 

• )0 j!, 
h.SS;: ; 

'" ~ • ('I J 
I I, .l' J 
110 • .:.J 

1. : ~ 7~; ... 1] } ':, 
• '1;J I .")01.7 

1.1l141 n.loi!7 

• 7U 7 

• J~ 1 
• jJ 7 

• J'. ') 
• 1 ~ ) 
• HI 

~ 1 J • • 1 • 

i.1 .,. 0' • 
.PI 
.11, 
.JUI 

.. .. .. - .. - -
7? j .. S 1: 
7':.14~l! 
1~.Je.'4l 

lS •• 1S ... ~: 
• ti. JI 71, 
lH.50 •• 1 

!.':J 
I. ) J 
).1::' J 

1".0) 
1 :' ~. U J 

11 •• 0 J 

S.1 J. 0' .• 
.~DJ 

.~CJ 

• 'Je J 

'"l.i4!:) 1.~.7!; 13.«'1.5J .)!.!) 

15 ,.1' 1 7' .11 ,~:: I' I. :. 9 7) I • J • .; J 
'''.l1;,' ... 1.1'''.' 1,.,IJ,); .JUJ 

355 



Appendix VIII 'l Ancova 

W!THIII CH~' 
A':Jr."l.n 
CJNSTAHr 
METM 
stH 
HI 
AGE 

]I L16104 
CO.S!'" 
46'.~11" 
H.lIoU 

1.',&'" 
1.0,15 

.... BlI 

"'!-..!:.-- - - -- .. - - - ~-.-,-,-,~~ 

• Pl11.1. 
Hot,1111\01 
v llit. 
Roys 

Variable 

5UFfflrl 
SUFTEITC, 
sUFalrs 

.~Il'? 
• J'.]! 
.' 1, I, 
.~5"7 

1." 1.9 J 
J.IO<S> 
4.l14H 

EFFiCT •• S!X If TEAT 

P ill.l. 
Hot,111"g' 
Wilks 
Roy. 

.'Jl 1<7 
'~'Hj 
• 91l 5 J 
.02147 

I.'OHl 
I.<O)H 
1.40lH 

t,r,.er ,~ 

IOl.6J17. 
106.,,.0 
Zl'.Zo4H 

I. "Bo 
1.54\ )& 

I.HI)) 

Unlwl,.i~t. ~-t.'t • • ith (l,l'JI O. f. 

SUFTfXIJ 
SUF TEl r '" 
S~FI£XTS 

• ~.11 I 
." I'J2, 

S .JSV' 1 

frFtC' •• SCH iT TEIT 

'111.1, 
H) h 111n,,. 
W 11" I 

''''r l 

Y'''l.~l. 

lUFTEXlJ 
SIJFr£lIT4 
SUFlE1Tl 

.-JU" 

.-H:n 

."761 

.-)1110 

.bll91 
1.11')1 
l.Hn. 

--~-----
EFFECT- •• KETK S' IEIT 

101 •• 11'\ 
,,0., .. ~ 7:., I 
lJl.1HS) 

.7<P' 
• "')\7 
.74 JII 

lr,.a,. li 

I?I •• lI7\ 
ICLl1'O 
lJl.1HS6 

OF 

19' 
I 
I 
I 
l 
I 
4 

Pili ... 
liotlll!ng. 
Wllk., 

• -)0 JlJ 
.1)01H 
.99171 
• VU::~ J 

.HI!> 

.HIlI 

.HIH 
Ihrl 

IUFTnTl 
SUFTO,. 
SUFlE'lS 

EFFecT •• TUT 

.~I .. J 

.111" 
I.,HH 

101.&17/\ 
.0;. HlaJ 
Ill.h4H 

356 

Surface comprehension Scores 

",." ,,,,,.,.. 
I.H'" 

Co, .. J 1 \ 6) 

U"~IlU 

l'.~'&'~ 
J. " it. r 
I. 16) II 
•• " 410 

I!. C' 
IZ.C1 
1l.~~ 

1I.'Z<6/ 
Ill. ;49n 
".,nol 

1.9070 ! 
• 5'''' 1 • 

l.IOl41 

(r,.or OF 

"'.01) 
"I.O'J 
'!I.U 

1.1!·11 
• Ill" 

1.lllH 

1. )1 ,! 1 
1.'JC, )81 
I. lUll 

I. I I 17 ~ 
.~81l7 

l.nHl 

1. ':' 1 
~ • 1)) 

~ .. 'J ') 

.. 1 ~ S 1 1 

.41JII 
5.'1)1I 

'. C) 
toO 
•• ?J 

.13" I 

.','11' 
1 • )&:. .. ' 

! .") 
I. nJ 
~.'l , 

• JIll I 
."117 

I.JIIH 

1. ')1 ;] 7 
I.I)II!I 
1.IBlI 

1. )",7 
1.1'HI 
1.1 Y III 

- .. ". - .. 

I 1 •. 0' 
II~ .tlO 
H •• UU 

.HIlI 
•• 1011 
~"&lU 

lH .OJ 
lIO. U] 
II <. ~~ 

.13'0 I 
•• 11 II 

I. J; 'Ol 

11 •• 01 
II •• 1)-) 
\7 •• OJ 

'. ~ 1 ~) 1 • 'J 1) 11 
I.J"<I .I~IJ~ 
I.HJ!I I.HIOI 

.I)O~ 

.OO·J 
• ~O 1 
.11 I .... 
.052 

H~. 01 ~ 

." 7 
.. '01 
.ISf 

.1)1' 

. '" • J9J 

.1 '0 

• I' ° 
.140 

., F 

.117 

.10 J 

.J1) 

s .. o •• , I' 

.6\4 
• .Il .. ~ .. 

.19/ 
• ~ IJ 
.114 

"vlt.1",,".1.t. r,.t •• , Sl""l'l,.nc, (S • 1, ... 1/:, H • 9' J 

1.1' '411 •• 

Pl11.11 
HGUllln,. 
'II 111r.. 
Ihr. 

~'JF r (I r J 
S"JII=' f.t' ~ 
S~FTI'TJ 

v.l". 

.l' .. ', 

.Hl" 
• 711 04 .U.,. 

lJ.:UU 
1l.I7I)J 
1I.~7H. 

1,.1)1701 
1o.-J17~I 

h.~!1~1 

0' •• ) 7 7, 
0). ,1(.! ) 

H.i .. " 

!. ~J 
! .. t::J 
1." I 

, .,. ? 111 , 
!.i.11ii' 
l: .. 11., , 

, .. 'J' ,~, 
1.'.'0/1 
I.IHJI 

lrro,.. 0;: 

11,.0' 1,., tI) 
11&.UO 

11.lJ-Jo I 
n.09)91 
I.l"IIH 

S';' 0' Il 

.Ouu 
• JO J 
• ~oo 

.J,,, 

.00) 

.)0' 



357 

Appendix VII2.1 Ancova Overall summary Scores 
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Appendix VIII Anova Posttest Tables For 
Comprehension And Summary Scores 

Appendix VIIII.I 

• *. ~ ~ A L ¥ SIS \) F V~RIANCc .** 

co.lIprchension sc or a 0\1 arall Poste.:.t-
SUM OF MtAN S I:iN IF 

.iOtJRCE OF VARIHION SQ'JA~ES OF SQUARE F OF F 

:-lAIN EFfEC TS 153.1051 3 19.181 6.173 O.OUO 
METrl 30.4;'3 1 36.453 27.82~ 0.000 
SCH 8.007 2 4.003 1.288 0.273 
S(X 2.840 1 2.840 0.914 0.340 
AGE 43.148 4 10.787 3.471 0.009 

EXPLAINED 153.451 8 19.1131 6.173 0.000 

KESIDUAL ;727.125 234 3.107 

TOTAL 880.57~ 242 3.639 

Appendix VIIII.2 

* • * A /j A L r S I :l o F V A R I A N C E *.. 
com.,lrehensJ.on :icora de ep pOJtE:J(-

.iOU~CE OF VARI~TIO~ 

IU IN t;= FEe T S 
METti 
SCH 
SEX 
AGE 

RE51DUAL 

TorAL 

SUM 01: 
:lQJARES 

30. ·H5 
25.341 

'j.477 
c).ln 
5.336 

39.075 

383.{)4~ 

; 423.317 

APPendix VIIII.3 

HE4N 
OF SQUARE 

a 4.959 
1 25.341 
2 2.731:1 
1 0.177 
4 1.459 

8 4.959 

234 1.639 

242 1.749 

F 

3.025 
15.457 

1.670 
0.108 
0.890 

3.U25 

SIGNIF 
OF F 

0.003 
0.000 
/).190 
1).743 
0.471 

0.003 

• * * A N A L ¥ ~ I S Q F V A R I A NeE *. * 

comprehension score surf-3c~ P9S,tesr 
SUM OF 

.iOURCE OF VA I{ I t. TIOi~/SQUA RES 

,'tAIN EFF~CTS / 53 • .309 
HeTr! 12.?3j 
SCH 7.16') 
S=X \}.189 
AGE 

) 
23.34d 

EXPLAINED 53.309 

RESIDUAL 273.409 

TOTAL ::S27.Z18 

OF 

8 
1 

" 1 
4 

8 

234 

242 

MEAN 
SQUARE F 

6.726 
12.938 

3.580 
0.139 
5.962 

6.726 

1.108 

1.352 

5.757 
11.073 

3.064 
0.16( 
5.103 

5.757 

SIGNIF 
OF F 

0.000 
0.001 
0.049 
0.688 
0.001 

D.DOC! 
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Appendix VIII con. 

Appendix VIII2.1 

* * * A N A L Y ~ I ~ V F VARIANCi: *** 

sUl1lmary ~c\)ra overall Po.ste.st 
S"J11 UF MEAN 

SQul{CE OF VAtU" T IOI~ SUIJARES JF 5\JUARE F 

EFF~CTS 22:1.945 e 27.618 14.979 
HidH 

145.954 79.162 145.954 1 HeTti 10.740 39.605 2 19.803 5CH 0.651 1. , 9 ~ 1 1.199 SEX 2.291 
AGE 16.8<;1': 4 4.223 

EXPLA I,'i': D 22J.945 8 27.618 14.979 

;{E5IDUAL 431.434 234 1.B44 

TOTAL oSl.379 242 2.6~6 

Appendix VIII2.2 
* * * A I~ A L '( ;) r s u F v A R i ~ N C E * * * 

summar'l SCvrtl deep pal t~jl-
S;)M OF 

SOJRCE OF VAR1~Tto~ SU0A~ES 

MAIN EFFECTS 
Mc:Trl-
SCH 
SEX 
AGE 

':XPLUNEn 

Rc$IiJUAL 

TOTAL 

Appendix VIII2.3 

183.43~ 
170.297 

:>.459 
'J.085 
2.30a 

183.43:' 

2!U.079 

405.514 

JF 

8 
1 
2 , 
4 

B 

2.34 

242 

ME~N 

:)I.)UARE 

22.929 
170.297 

4.2.30 
0.085 
0.575 

22.929 

1.205 

1.924 

F 

19.021 
141.271 

3.509 
0.071 
0.477 

19.021 

* * * A N A L '( 5 [ S 'J F V A R ! A NeE * * * 

s u ~ mar>, s cor e t e '" t it 3 U r f a c P yQ S t r. 5 t 
SUM UF MEAN 

SOU R CEO F V A R I A TI 0 ~I 5 QUA R E 5 \) F S QUA R E 

~AlN EFF:C T5 
HETti 
5CH 
SeX 
AGE 

EXPLAINEiJ 

~ES[OU~L 

TO TA L 

65.2913 
1.1)4 

47.04,) 
C,.12!S 
7.42 j 

65.Z91 

21'J.1)1~ 

275.317 

a 
1 
2 
1 
4 

8 

234 

242 

8.162 
1.154 

23.520 
0.128 
1. 8 56 

8.162 

0.398 

1. 1 38 

F 

9.094 
1.286 

26.206 
0.142 
2.068 

9.094 

SLjNIF 
OF F 

0.000 
O.OOu 
0.000 
0.421 
0.060 

O.OUO 

SI;;NIF 
OF F 

0.000 
0.000 
0.\)32 
0.791 
0.753 

0.000 

SIGNIF 
OF F 

0.000 
0.25d 
0.000 
0.707 
0.086 

0.000 
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Appendix IX SEPARATE ANOVA 'TABLES FOR MFM AND TM:POSTEST 

Appendix IXI.I.I Anova Table Comprehension Overall M}M Gp. 

'" '" '" A rl A L Y 3 r S o F V A R I A r/ C € '" '" '" 

comprehension scor9 overall 

SiJM OF 
SOURCE: OF VA,,!A T IO~ 3QIJARE ~ 

MAIN :FF;CrS 
AGE 
SEX 
SCH 

~XPLAINED 

RESIDUAL 

TOTAL 

9~.iJ2J 
12.773 

7.1 :3 It. 

40.573 

92.02J 

29().387 

382.407 

I1EAN 
OF 3QUARE 

7 13.146 
4 3.193 
1 7.134 
2 23.237 

7 13.146 

11 5 2.525 

122 3.1 34 

F 

5.206 
1 • 2 ~~ 
2.625 
9.222 

SIGNIF 
OF ;: 

0.00') 
0.283 
0.096 
0.000 

5.2J6 0.000 

Appendix IXl.l.2 Anova Table Comprehension Deep Mfm Gp. 

'" '" * A N A L Y ~ ~ ~ 

comprehension 
SuM 0;: 

SOURCE 0;: VARIATIO~ S~JA~ES 

MAIN EFFEC rs 
AGE 
SEX 
SCH 

EX PLAI tiED 

RESIDUAL 

TOTAL 

1 ,) • 303 
O.45~ 
Z. 91 5 

1'::.111 

15~.99~ 

'J F V 4 R I A rl C _ '" '" '" 

;'Ci)ro Je~p 
1iC AN 

OF S~UARE 

7 
4 
1 
2 

7 

11 5 

1 Z 2 

2.4'J1 
0.114 
2.915 
6.055 

2.4\11 

1 .1 94 

1.254 

F 

2.028 
0.096 
2.461 
5.113 

2.0,S 

SIGNIF 
OF F 

0.1)57 
0.983 
0.11 9 
0.007 

0.057 

Appendix IXI.I.3 Anova Table Comprehension Surface MFM GP. 

'" '" * A N A L Y S I ~ J r= v 1\ ~ r A II C " '" * '" 
comprehension 3core surfac-;! 

SuM OF ;1E~N SIGN!F 
SOURCE OF VARIA TIO:~ ~QUARES uF S<JJARE F OF F 

MAIN EFFEC rs 46.227 7 0.004 0.335 o.oeo 
AvE Y.149 4 2.287 2. 211 0.072 
S~X 'j. in 1 0.929 0.8i8 U. 34 5 
SCH 2!J.Q92 2 10.046 9.713 0.000 

EXPLAINEG 4~.~27 7 6.604 6.335 0.000 

RESIDUAL 118.~44 11 5 loOH 

TOTAL 163.171 122 1 • 354 
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Appendix IX con. 

Appendix Ixl.2.1 Anova Table summary Overall MFM Gp. 

• •• A N A L Y S I ~ o F V'\KIANCE ••• 

summary :iC orlJ over311 
SUM OF MEAN SIGNIF 

SOURCE OF VARI A TIot~ S'JUA~ES OF SQUARE F OF F 

MAIN EFF::CTS 73.620 7 11.232 5.741 0.000 
AGE 7.~J24 4 1.756 0.898 0.460 
SEX 2.1 64 1 2.104 1.106 0.295 
SCH 47.295 2 23.649 12.097 0.000 

EXPLAItlEO 73.~2!l 7 11.232 5.741 0.000 

RESIDUAL 225.80\) 11 5 1.957 

TOTAL 303.~2~ 122 2.439 

Appendix IXl.2.2 Anova Table summary Deep MFN Gp. 

• • * A t~ A L Y S I S 0 F V ~ R I .1 II C * * • -
summary score jE!Gp 

SU~I OF HE~N SIGNIF 
SOLIRCE OF VAR lA TI all S'.JJ~RC:S OF SQUARE F OF F 

MAIN EFFECTS 22.035 7 3.234 2.848 O.OOy 
AGE 3.17 5 4 0.794 0.700 0.594 
S~X 1 • 70 fJ 1 1 .700 1 .550 0.216 
SCH 13.521 2 6.760 5.955 0.003 

EXPLAINED 22.635 7 3.234 2.848 0.009 

RESIDUAL 130.552 11 5 1 .1 35 

TOTAL 153.187 1 Z 2 1.256 

Appendix IXl.2.3 Anova Table Summary Surface MFM Gp . 

• • • A N A L Y ~ I S i.J F V A R I ~ * N C * * -
:iummary 5cor~ te x. t ~ 5oJrf<lC3 

S U~I Or: ~EAN 5lGNIF SOURCE OF VARIATIO~ SQJA~£S DF SQUAKE F OF F 

MAIN EFFECTS 5~.7e2 7 3.109 AGE 2.364 8.295 0.000 4 0.591 0.004 0.66U SEX ).J51 1 0.051 0.053 O.SlY 5CH 43.fJO} 2 24.004 24.554 0.000 
cXPLAI1IEO 5:>.76-!. 7 8.109 8.2;15 Cl.OOO 
RESliJU~L 112.':'25 11 5 0.978 

TOTAL lo~.n7 122 1 • .3 37 
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Appendix IX con. 

Appendix IX 2.1.1 Anova Table comprehension Overall TM Gp. 

.. .. .. A N ~ L r S 1 S ;; F It A ~ I ~r~ C E .. .. .. 
comprehensi.on ;,c or ~ OV2rall 

:;'UM ui= I'It4N S I G N I F ~_ 
SOURCE OF VARI:'TION S\Jl.IARES iJF SQIJAi\E F OF F 

MAIN EFFECTS 42.791 7 c.l13 1 .853 0.08t. 
A'; E 31.535 4 7.933 2.3:39 0.')55 
SEX J.122 1 0.122 0.037 o. H3 
SCH 1 j. 3 .. Z 2 8.1 71 2.477 :J.QB~ 

=XPLAINEJ 42.791 7 0.113 1 • 853 0.084 

RESIOUAL 3oY.53l. 11 2 3.299 

TOTAL 412.325 11'1 3.465 

Appendix IX2.1.2 Anova Table Comprehension Deep 1M Gp • 

0 ;: V A R - ~ H r :: .. .. .. .. .. .. r. r-J A L r S I :) 4 '" -

co;nprehe"lsi.o n 5CJr-'! oj ~ ~ ~ 

~IJM 0::: ,'1: J N $l;NIF 
SOURCE OF VAKIATIOq S;~ UA R E:) 8F 5Jl1A~E F OF F 

MAIN EFFEC TS 1°.°03 7 2.655 1. 41 9 0.205 
AGE 1..~. :J71 4 3.4 n 1.75t U.147 
S=X 1.030 1 1. 030 O. 51 5 0.475 
SCH ".761 2 3.330 1.6JO CJ.191 

2'(PLAINELl 19. is:> 7 2.a55 1.419 0.205 

RESIDUAL 225.311 11 2 2.01 2 

TOTAL 245.3Gj 11 '; 2.0~1 

Appendix IX2.1.3 Anova Table Comprehension Surface TM GP . 

.. .. .. A N A L Y :) 1 S J F V A ~ 1 ;.. Ii r .. .. .. 
"" -

COillprtlhen:i.l.On 5core jurtace 
SUI-! OF- "H:~lj SI.iNIF 

SOURCE OF VARI.\TION SQUARE:) OF SOUAH F Or: r: 

MAIN EFFECTS 13.GB} 7 1. -~:>9 1.5':'0 o. 161 
AGE 12.557 4 3.13Y 2. ~ 37 0.041 
SEX o. 1 S 5 1 0.1 5 j 0.128 0.721 
SCH 1. 707 '- C).3Sj 0.703 0.497 . 

;;.(PLAI1jEO 13.J8J 7 1 • :: 09 1.5f.tu 'J.161 

RE;)IJUAL 13).Y11 11 2 1. 213 

TOTAL 1".!.792 11 9 1 • 252 



Appendix IX con. 

Appendix IX2.2.1 Anova Table summary Overall TM Gp. 

* * * A ~~ A L Y I S 'J V ~ R i . : ~ C * * * ..J 
.. -

SUlilm3ry 5C or e over311 

oS UI~ uF r~ E:' N SI~NIF 
SOURCE OF VARIATION SQUARES LJF SQUARE F OF F 

1'-tAIN EFFEC TS 22.5C4 7 3.21 5 2.0:)2 0.061 
AGE 5.774 4 1.443 0.8:;9 0.467 
SEX 0.037 1 0.037 0.023 0.390 
SCH 1~.30) 2 0.430 4.01J5 0.021 

:XPLAINED 22.504 7 3.215 2.0()2 0.06t 

RESIiJUAL 179.321 11 2 1.0'Jo 

TOTAL 202.325 119 1.700 

Appendix IX2.2.2 Anova Table summary Deep TM Gp. 

* * • :. " A L Y ;) I :) 'J t: V A K I ~ '/ C : .4 * * * 

5ummJ r f 5cor~ Je~p 

SLJ~ Or- '1 E ~ N 
SOURCE Or VAiU4TION 3QUAKES LJF 3'JUA~E 

SI'';''dF 
F OF F 

MAIN EFFECTS 0.357 7 1 .1 ? 4 
A-C 3.1?~ 

0.998 0.437 
,,~ 4 0.500 

S=X 1).73:3 0.669 0.615 
1 O.7~o 0.659 SCH ~.52:J 2 ~.2~3 

0.419 
1. a 12 Cl.156 

EXPlAINEu ~. 357 7 1 • 1 94 O. 9 ~8 0 ... 37 
RESIDUAL 133.90.) 11 2 1. 1 90 

TOTAL 142.325 11 9 1. 1 y 6 

Appendix IX2.2.3 Anova Table Summary Surface TM Gp. 

* * * ~ N A l Y S ! ) :.J ;: V A i\ 1 1\ I ~ C * * • -
SU;11m3ry scor~ 5urfac .. 

SJM OF Mt;:N 
SOURCE OF VARIATION SQUARES 

SI";NIF 
UF 5QUARE F OF F 

MAIN EFFECTS '·3.593 7 
AGE o.'!:o7 

2.057 3.452 0.U02 

SEX 
4 1 • 5 ~ 2 2.068 

J.53 0 1 
0.090 

SCH 
0.539 0.70t 0.404 :; ) ~ - 2 • _ 0;) 4.042 6.U32 0.003 

i:Xi>lA UIE;) 13.59j 7 2.657 3.452 0.002 

RESIJUH ~;).Z02 112 0.770 

TOTAL 10 .... jU) 1H O.~ 31 
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- - - - - T - T EST - - - - - - - -

VARIABLE 

SCOTEXTl 

SCOTEX~ 

VARIABLE 

NUMBER 
OF CASES MEAN 

STANDARD 
DEVIATION 

STANDARD 
EhROR 

comprehension score ove"'all pretest 
4.0407 1.4b8 0.13~ 

12:1 
:5.1138 1.770 

comprehension SCore av~r.ll teNt4 

NUMBER 
OF CASES MEAN 

STANDARD 
DEVIATION 

0.160 

STANDARD 
ERROR 

DEPTEXTI comprehension score deep prrtest 
1.6=8:5 0.922 0.083 

12:1 
1. 9919 1.120 0.101 

DEPTEX~ comprehension SCor. deep teMt4 

VARIABLE NUMBER 
OF CASES MEAN 

STANDARD 
DEVIATION 

STANDARD 
ERROR 

6UFTEXTl Comprehension scor. surf.c. pret •• t 
2.4146 1.123 0.101 

123 
:1.17.:0 1.164 0.10::1 

SUFiEX~ COmprehension scor. sur4AC. te.t4 

VARIABLE NUMBER 
OF CASES MEAN 

6TANOARD 
DEVIATION 

STANDARD 
ERROR 

• (DIFFERENCE) STANDARD STANDARD 
• MEAN DEVIATION ERROR 

• 
• 
• 

-1.0732 2.16~ 

• (DIFFERENCE) STANDARD 
MEAN DEVIATION 

• 
• 

-0.3333 1.430 

• (OIFFERENCE) STANOARD 
MEAN DEVIATION 

• 
• 

-0.7073 1.441 

• (DIFFERENCE) STANDARD 
MEAN DEVIATION 

0.19::5 

STANDARD 
ERROR 

0.129 

STANDARD 
ERADR 

0.130 

STAN(1ARD 
ERROR 

• 2-TAIL • 
• CORR. PR08 •• 

• 
• 

• 
• 

.0.1180.19:1 • 
• • 
• • 

• 2-TAIL • 
• CORR. PROS •• 

• 

• • · - . 
• 0.029 0.7::10 • 
• 
• 

• 
• 

2-TAIL • 
• CORR. PAOe •• 

• 
• 

• 
• 

• 0.20b 0.023 • 
• • 

• 2-TAIL • 
• CORR. PR08. • 

T DEGREES OF 2-TAIL 
VALUE FREEOOM PROe. 

-::.::10 122 0.000 

·T 
VALUE 

-2.::9 

T 
VALUE 

-::5.44 

T 
VALUE 

DEGREES OF 2-TAIL 
FREEDOM PROB. 

122 '0.011 

DEGREES OF 2-TAIL 
FREEDOM PROB. 

122 0.000 

DEGREES OF 2-TAIL 
FREEDOM PROS. 

-------------------------------------------------------------
SAMALLI 

SAMALL::I 

VARIASLE 

SAMDEEPI 

SAMDEEP::I 

VARIABLE 

summ.ry score pretest over.ll 
::1.4033 1.318 

123 
6.2276 1.::78 

SU"""."'y score overall t.xt4 

NUMeER 
OF CASES MEAN 

STAN [I.:lR 0 
DEVIATION 

summ~ry score devp pretest 

123 

NUM8ER 
OF CASES 

3.0976 0.9~ 

MEAN 

1.1:21 

STANOARD 
DEVIATION 

SAMSURFI pretest surf.ce summ.ry seer. 
4.0407 1.468 

123 
::1.1138 1.770 

5AMSUR~ .umm.ry aurfAca postt •• t 

0.119 

0.142 

STANDARD 
ERROR 

0.086 

0.101 

STANDARO 
ERROR 

0.1~ 

0.160 

• 
-1.0::44 2.054 0.18::1 

• 

• (DIFFERENCE) STANOARD STANDARO 
MEAN DEVIATION ERROR 

-0.6504 1.46.5 

• (DIFFERENCE) STANDARD 
MEAN DEVIATION 

• 
• 
• 
• 

-1.0732 2.162 

0.132 

STANDARD 
ERROR 

0.19::1 

--------------------------------

• 
• • 
• 0.001 0.ge9. -::1.::13 
• 
• 

122 0.000 

• 2-TAIL. T DEGREES OF 2-TAIL 
• CORR. PROS. • VALUE FREEDOM PROS. 

• 
• 

• 
• 

• 0.008 0.931 • 
• 

• 2-TAIL • 

• 
• 

• CORR. PROS. • 

• 
• • 

• 

-4.92 

T 
VALUE 

• 0.1180.193. -~.::IO 

• • 
• 

122 0.000 

DEG~EES OF 2-TAIL 
FREEDOM PROS. 

122 0.000 
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Appendix XI 
Quetionnaire On 
Teachers· Evaluation of the Method 

Dear Teacher, 

This is a short questionnaire to evaluate the method you have 
been applying as well as your pupi Is· comprehension by its use. 
Could. you please answer al I the questions by ticking one choice 
for each question. 

1- How did you find the preparation guidel ines? 

2- How easy or hard was it to prepare the lesson? 

3- How do you rate the method? 

not helpful 
do not know 
helpful 

easy 
fair 
hard 

not useful 
do not know 
useful 

4- How do you think the pupi Is reacted to the method? 
rejection 
dechatment 
acceptance 

5- How do you rate your pupi Is· comprehension improvement? 
Give a percentage if possible. % 

bad 

average 
good 

6- Which category(ies) of your pupils benefited from the method? 
low-abi I ity 

7- Can you compare the new method to the one you 
and say which one is better In terms of: 

a­
b-
c-
d-
e-
f-

pup i Is· 
pup; 15' 
pupils· 
pup i Is· 
pup i Is· 
pup i Is· 
other·s 

comprehension: 
participation: 

motivation: 
precision of answers: 
clarity of answres: 
dicussion of each 
answers: 

old method 

both •• 
high II 

usually apply 

equal new meth 



• 
368 

I\ppendix XII\ f) ", .--. r r·om f{ I' ;, r: I· i f) 11 S In t1rM 
Teachers' Questionnaire 

-------------------------------------------------
T E A C H E R S 

--------------------------------------------------
2 3 

-----------------------------------------------------------------
OCCASION OF TEACHERS RESPONSES 

-----------------------------------------------------------------
Ques. Choices 2 3 2 3 2 3 Tt I. 
-----------------------------------------------------------------

not helpful 0 
do not knmv / 1 
helpful / / / / / / / / 8 

easy / / 2 
2 fair / / / / / 5 

hard / / 2 

not helpful 0 
3 do not know / / 2 

useful / / / / / / / 7 

rejection 0 
4 detachment / / 2 

acceptance / / / / / / / 7 

bad 0 
5 average 55 60 58 3 

good 75 85 95 79 90 75 6 

low ab iIi ty / / 2 
6 both / / / / / 5 

high / / 2 

{ old ( 1 ) 0 
{ a both(2) / / 2 
{ new (3) / / / / / / / 7 
{ 
{ 1 0 
{ b 2 / / / 3 
{ 3 / / / / / / 6 
{ 
{ 1 0 
{ c 2 / 1 
{ 3 / / / / / / / / 8 

7 r 
\. 
{ 1 / 1 
{ d 2 / I 2 I 

{ 3 / / / / / / 6 
{ 
{ 1 0 
{ e 2 / / 2 
{ 3 / / / / / / / 7 
{ 
{ 1 0 
{ f 2 / / 2 
{ 3 / / / / / / / 7 

-----------------------------------------------------------------
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Teacher's open ended report Scooll 
Translated from Arabic 

This method helps pupi Is to actively participate and effectively 
discuss the lessons. It also improves comprehension considerably 
as wei I its depth. Pupi Is are made to compare the text content to 
their I iFe experiences. In this sense the method seems to reveal 
the personalities of the pupi Is through conclusions and contribu­
tion ;nade. The aspect of self-reflection is helpful in making 
pupils learn self-questioning and self-criticism. The use of 
rules of summarising helps to retain information better. 

The teacher, however, should be watchful of the time if the les­
son is to be completed because the method is quite time-consuming 
because it involves a lot of discussion and participation of the 
pupils. This can be remedied by incorporating some parts of the 
method into others. 
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Teacher's open ended report School2 
Translated from Arabic 

Report on the mul ifaceted method of teaching. 

The traditioanl method of teaching in the Algerian Fundamental 
School was moderately successful since it helps the high and 
average abil ity pupils but th~C~bi I ity pupils fai I to adapt to 
it. Because the number of high abi I ity pupi Is is smal I, there 
was no competition between pupi Is to participate in the class. 
However, when we tried the new method (entitled the multifaceted 
method), my pupi Is accepted it happi Iy. It led to the increase 
in the number of pupils who participated in the lessons more than 
there used to be. It was revealed to me that the answers pupi Is 
were giving were more correct and precise. This view about this 
method does not mean that it does not have its positive and nega­
tive points. 

The negative points: 

It is time consuming. 
- Too much elaboration seems to bore bright pupi Is. 

It may be difficult to adapt to some subjects (eg.Grammar). 
- May not be as effective in younger pupi Is. 

The positive points: 

- Active participation of pupils especially low ability ones. 
Pupi Is are more certain of and precise in their answers. 

- Depth of comprehension. 

To solve the negative points, propose to amalgamate the 
elaboration phase and the self-reflection fase into one. 
I would also suggest the introduction of visual aids if this 
method is to be successful I with younger ages. 

This is what I wanted to say about this method. My hope is that 
you reach the appropriate solutions that make this new method of 
yours, beside its success, a method favoured and chosen by all 
teachers to make their pupi Is reach the wanted goal of better 
comprehension. 
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Tedcher's open ended report, Scool3 
Translated from Rabic 

I was very pleased to have been chosen among the teachers to 
apply the multifaceted method which I I iked very much. It was for 
me I ike a rescue from drowning. I certainly hope this method wi II 
be a stone in bui Iding up the educational system in our country 
and a way of improving il. 

This educational method is successful I and bears a lot fruits. It 
wi I I be more so if appropriate atmosphere and means are privided. 
These seem to be present. I can see, if this method is adopted, 
an improvement in the standards in our schools. I was fascinated 
how this method encouraged the shiest of my pupi Is participate in 
the discussions. My pupi Is have become very active learners, they 
tend to discuss things more than they used to. The other good 
side of the method is I ink ~ made between what is in the text~ 
the chi Idren's I ife experiences. This is one of the very strong 
points of the method. I think that the chi Id who does not know 
his environment may stay weak in his personal ity. More over such 
ignorance may be an obstacle in his future I ife. So as the method 
links the text content wi th the i r rea I life exper i ences, pup i Is' 
knowledge and thinking improved considerably. The use of summary 
in a precise way, the use of elaboration, self-reflection 
, questining, givfng interpretations uhd so on of the terchniques 
used through this method were, not known to me in my teacher- or 
in-sevice training. The fact'~he method encouraged the pupi Is to 
express their views freely hightened their sel-esteem. I would 
I ike to say that the positive points of this method to me are 
numerous. However I would I ike to make some suggestions as to 
improve the method more. 

It needs more time to be able to get the maximum benfit of the 
method. 
There should be a stringency in choosing the tex~ that are more 
relat~d to the pupi Is' experiences. 

- There'!need for visual aids. 

These are suggestions rather than criticism. 

What I observed of pupi Is' active participation really astonished 
me, I never expected many of them could have participated in any 
lesson. Teir hand were raised to volunteer to answer questions 
and participate with their views and examples. This I think in 
itself would encourage the teacher to be more enthusiastic in his 
teaching. I also noticed new ideas coming from the pupi Is in a 
way I was never used to observe. This shows to me that there is 
readiness and intel I igence in the pupi Is, contrary to what was 
bel ieved. It can be said then it is the method which makes one 
learn better and get involved. This new method proved useful I and 
should be be part of teacher-training programme. 
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Anpendix XIIA Teachers' Open-ended Reports on,MFM 
Arabic original version from which 
the English version was translated. 

Schooll teacher 
" J :rP -../J ~ 

1 _./ /-

~/ !J I {J J ~\ ~-' J-.,0 \ -~ J..f/ 
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Appendix XIII 
Samples of pupi Is open-ended reports. 

1- My view IS that this method is helpful in comprehending the 
contentsof the text read. It g j ves the chance to the pup i Is 
themselves. The method helps us to I ink the differnt ideas of 
the text. I hope that th is method will be used by other 
teachers and in other subjects because as long as it remains 
effective in dveloping our thinking and helping us in our 
studies. 

2- The old method was generally good but it does not encourage 
participation and does not help well in comprehension. 
Comprehension can be ascertained if participation is al lowed 
because the pupi Is wi I I know whether what they understood is 
right. The new method is generally speaking exel lent. It makes 
those who usually do not participate to do so. It also makes 
those who do not understand comprehend. From this their 
knowledge increases and their ideas broaden. The method makes 
pupi Is express their views. 

3- Right from start, and from the time we were taught the first 
. text, I was awa it i ng more lessons in the same way the first 
text was taught. In general, this method broadens the scope of 
the pupi Is. In relates the pupi I to real ity. Because of that 
the pupil is encouraged to be initiative and it also helps him 
to differentiate between things. It also helps exercise one's 
mi nd. 

4- Since the new method was applied in our course, I saw in it 
good points. It made me understand the lessons better. Then, 
can say tthat this method is successful I. It simpl ifies the 
text. We have learned how to draw anlogies and relate what we 
learn in the class to real life-experiences. 
As for the old method, there was some difficulty in 
understanding. The dicussion is centered on the text and no 
relating to rea\-\ ife example is made. The new method is 
better than the old one. 

5- I iked this new method very much because it has improved my 
knowledge and helped understand better. It has increased our 
way of understanding. It is a clever method it improves our 
thinking and our way of increasing our knowledge in the 
future. 

6- This method is I ike the old one as far as participation is 
concerned as well as many other aspects. The use of summary 
in this method is better. However, although I I ike this 
method, I I ike the old better because I prefer old things to 
new ones. 

7- The new method IS excel lent especiaaly in comprehension. 
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Comprehension is made easier. This method encourages 
participation. I have started to participate more. I like this 
method very much so I hope that it wil I be used in the future. 

8- My view is that the new method is excel lent. It helps pupi Is 
understand and participate and express their views frankly and 
freely. 
I cannot say that that the old method did not help in 
comprehension, however I am sure it did not encourage the 
participation. 

9- My view about this method is that it is good, easy and better 
than the old method. The new method faci I itates comprehension. 
The pupi I is helped to think since it encourages him to relate 
the text content to his own real ity and link the ideas and 
different topics together. The pupi I is also given a lot of 
chances to express his views and this encourages him to answer 
questions and favour the new method to the old one. The new 
method is better than the old one because the new one makes 
learning easier. 

lO-The method is truly excellent. It explains the lesson well In 
the ideas and paragraphs. The participation has benn wei I 
catered for. What I I iked in this method is that I feel I 
understan ,!much better. I was not used to participate a lot 
before but now I participate a lot. 
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APPENDIX XIII Pupils' Open-ended Reports 
Arabic version from which 
the samples were translated. 

The numbers before each report refer to the 
one in the English translation in Appendix XIII. 

Report 1 

.l..\..~ .~ ~ l\?' I -~.;Y) I D,.Jp 13 If?',) 
'-- r "',J 

I 
I '. 

~1L. r1Sll (;"7)- vP--J1 d\ y> --' 1 ~ L. J>Li)~ J-<:-
, 
I (' 

~)~j\~ ~JV~~ ~ u-S ;J",JJJJ '-"'_PJ! t)'~ 
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Report No2 
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Report No 3 
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Report No.7 

Report No. 8 
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Sample of pupi Is answers on the interview 

1- read the text trying to understand, I was also reading with 
some questions in my mind. I try to concentrate by thinking 
about nothing else but the text. 
I tend to read many times unti II feel confident that I wi II 
be. able to answer any quetsions that may be asked about the 
text I read. 
To keep the flow of odeas in my head, tend to summarise the 
ideas and try and make a I ink between them and try to make It 
whole picture in my mind. 
To make sure that the I ink of ideas and summaries are right, 
refer constantly to the text. When I abstract an idea from a 
paragraph, I always refer back to the paragraph to make sure 
that it does represent it. 
I try to make a I ink and draw analogies between what read in 
the text and my I ife-experience. I was not my habit to do 
this. Now I can see how it helps to understand better and even 
understand real ity one I ives.Thaks to the new method whichu~H~ 
my eyes to something that was there but I did not take 
advantage of. 
I summar-ise the text by selecting the main ideas of each 
paragraph, then I form a summary. When I have the summary done 
I refer back to the text to see whether the summary reflects 
the meaning of the text. The rules we learned from the method 
have made the process of summarising easier and clearer, 

because one knows what to do to produce a good summary. 
I tend to make my surnrllary as close as possible to the text 
trying to make the ideas in my summary in the order the ideas 
of the the original text were arranged. 

2- read the text with concentration and a Jot of aLtention. 
read on and when I was not sure I understood reread. 
When I understand an idea from the text, I refer back to the 
text to make sure. Another way that I learned is to I ink the 
idea to what I know in my experience or to the ideas I usually 
have rn my mind about the topic. this I think is new to me, 
thi.,k I learned it from the new method because it was doing it 
a lot and I realised that it makes one understand better. 
I tend to summarise the text by extracting the main ideas of 
paragraphs then I link them together in my own way to make my 
summary reflect the meaning of the text. I do not necessari ly 

stick to the order of ideas in the text. I make sure my 
summary reflects the ideas of the text. However, I consider 
a summary as my own understanding of the text, that is, I 
rewr i te the text, in short form, in my own words. I may give 
examples from my own experience that are related to the text. 

3- uasually read normally, however when feel I do not 
understand I reread. I read with concentration of course. The 
thing which is new to me, may be I learned it from the new 
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method that my teacher was using with us, is that when read I 
relate the ideas in the the text to real ity. this helps me 
concentrate and understand better. really read the text as 
if I I ive it. When read a sentence or an idea I think about 
it and discuss it, then I move on to another one then I 
connect them together if poss i b I e I reduce them to one. tend 
to give exampltS representing the ideas so that the flow of 
ideas is not disrupted in my mind. 
Because I relate the meaning to what t know, always check 
whether there is proof in the text or in my experience about 
what I understood. 
I summarise by extracting the idea of the text. I make sure 
that those ideas are not repetitive and that they do represent 
the text and also represent what I know in my real ity. tend 
to make my summary as close to the text as possible although 
not using the same words and examples in the text. So the 
summary IS my understanding of the text. 

4- read the text one paragraph at a time. Then I was able to 
summarise it. I r~udand extract the important wbds and ideas 
to keep in my mind so that I can concentrate. Whi Ie I read I 
ask myself questions to mak~_ sure that I concentrate on the 
text and that I understand it. This also away for me to check 
my understanding. 
I tend to summarise and shorten the ideas of the text to help 
me not to lose track of ideas in the text. 
I refer back to the text al I the time to make sure that my 
ideas are connected. Relating those ideas to real ity is 
another way which helps me concentrate and understand better. 
It also helps check my comprehension. 
In summarising the text, I organise Lhe ideas in rn y summary 
as the ideas are organised in the text. Sometimes, hmo/ever, 
I think, it is more appropriate to do the summary the way IS 
appropriate to what one knows. 

5- read the text with concentration. After every few sentences, 
extract the ideas expressed in them. When the paragraph is 

read I revi~ in mind what the main idea is and put it to my 
memory. 
I refer constantly to the text because it is always possible 
that two paragraphs may be talking about one single idea In 
two different ways. To help understand I try and give dif-

ferent interpretations to the text and go back to check 
which is more relevant and also draw on my experience to check 
which is the right interpretation. This helps my understanding 
very well. 
I summarise the text according to the way we were taught by 
the teacher. I tend to try and represent the ideas as they are 
represented in the text. 

6- read the first paragraph then try to understand it. Then 
extract an idea from it. 

2 
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To my sure that I understood, reread the paragraph. When I 
move on to a new paragraph, I rev i se in my mind the idea of 
the previous one so that I make connection between them. To 
help concentrate and understand one has to I ink id~~ together. 
When I read a text, as I learned from the new method our 
teacher was using with us in many texts, I learned to relate 
ideas. This h 'elpsmy comprehension. 
I summarise the ideas of the text as learned from the new 
method by gettig the main ideas and connecting them together. 

7- read the text, then I look for what is difficult to try and 
understand it. I also read and think about the ideas I read, 
especially the important ideas. When I read I connect ideas 
to reach the general idea in the text. When I read and feel 
do not under'stand, I reread what is before to help me. 
When I read I try to make mental pictures in my mind because 
this helps in comprehension especially when the text is 
difficult. So when the text is difficult I imagine a picture 
in my mind. Well I only learned this recently from the new 
method. I think I wi II use always, it helps a lot. Then, of 
course, I refer back to the text to check my understanding 
agaist it. 
I summarise the text ideas and organise them in manner simi Jar 
to their organisation in the text. 

8- read then reread. read in view to understanding. This 
helps me concentrate. I sometimes set myself questions to 
help me for answers to those questid1. This makes me 
concentrate more and understand better. I got this from the 
new method. When we required to ask questions I found that 
this helped in comprehension. 
I read the text looking for important ideas. Relating what 
read to reality helped me considerably. 
My way of summarising the text is to extract the most 
important ideas then include them in the summary. Then rewrite 
the summary in my own way without necessari Iy organising the 
ideas as in the text. 

10-1 read slowly and with concentration. read a paragraph if I 
do not understand I reread. When I read a paragraph I 
summarise it. Then I read the following paragraph, I quickly 
skim again through the previous one to make the I ink between 
their ideas. Then, when I finish reading I try and construct 
the ideas in whole text ( summary) independent of the way 
the ideas in thJ~~re organised. Ala, when I read I make 

imaginal pictures in mind to illustrate to my mind. This helps 
me to comprehend better. 

3 
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SAMPLES OF ARABIC TEXTS AND QUESTIONS 

An example of the appl ication 

of the Multifaceted Method 
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. Q I'.. ... ... . L . < ;, II t 
~~.,j.-~ .,j ~~I ~I~I -\ 

L.l:~ .• :'11 L: ..rb -

~~I <U.,jG-..o-

·····11 <u"G-o-~~ ..J 

.wI ,109 , f 19-'0" .J~ '" 19"'_' L..o....o ••• t-JI ~~I ~I ~I 
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Appendix XIV cant. Text: Responsibilities of independece 

Given in hte firstbtraining in. HFM .. f., 
'.' '.J~)11 lUI,','· .. "" .. '·c':" 

" ...... .... .. 
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• .. ~,,:~. ~ ~ t 
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.;~;,.I:· 'o:'>li., ~~:), ~wJ) "US-Ip .,\;.;,1): 

:~I) , \,;~~: ~;:'\i W')\;..:....I J:) , l:.1J.i ... j 2- J: ~l,- .j 
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~ ~)L.; ~~IJ 
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Appendix XIV Text: Man as a social animal 

Given in the second training of MFM 
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"-- ~ '.. • 4 .... ~. ,,"'. ...... - l _-c 
..:..~I JI" ~~)'I <s.)1 .i..). ~ '-?~.:.~ .:.":.;"-'jl JI)'j1 

.)I..l.:-' J . <J.:UI ~\JI J: ~JI.i) ~~I ';,.i ~W • ",~ ')L.;~I 
.,. ;! 'I I' ~. ".1 I . ~ .. ~y). Qr 

. ( , . 
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Appendix XIV cont. Text: Precision of work 

Given in the third training of MFM 
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Appendix XIV CDNT. Text: T'1e year of drought 

Given in the second test 
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Appendix XIV cont. Text: The Ghardaia Festival 

Given in the third test 
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Appendix XIV cant. 

Question on text:Towns In EI isabethan time 
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Appendix XIV cant. 

Questions on text :Fossi Is 

0-,"=,..JC.'l1 It _' Ie ~ ~I ~.u.J1 .;:.GI ~I L.>~ -'-' 
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\ t ., .. ,$p a~u:'1 1.l..,.>1 ~ '1 ---A 
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Ab ..,9. .;.., a II ~ I p<'ll 0 I - i 
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:~p 

~ .p ..rJ I ~ I p''ll - I 

~I J..,.b -'-' 

0.,...u1 ~~..,....w -~ 

fLUI ~I -~ 
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~''l ~ ~ I w G I ~ I .;:. 'j.a.£. ~ P J Cl G:. I G l.,p. i ~ - i 
. I - .- II . ~ L.,.J I ~ I . <'ll 1L4 ;U:, ~ . "." ", - I u ~ v-" ... p. ~ ..;r--~ 
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: 0''l 0 I ~ I ~ L.S ~ .., i ..J ~ 

Ao~~_11 J:>.ICl Lb~~ ~I -I 

\ ~ .. ' Ie l..JbT 2lp.., ~I ~ I ~ 0L.S ~I -y 
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