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Abstract

Many researchers have asserted that interest undammental issue to psychology
and a wide range of empirical studies have showanitherest is of great significance
in education. Despite this, there exists to datey \itle data on the dynamics of
interest in natural science classrooms. Thus, thsent study asked: What is it that
teachers do that makes students interested incgcleasons? Since scholars do not
currently agree upon a definition of interest aimte very few instruments suited to
such an investigation have been designed, mucheoptesent study involved the
development of conceptual and practical tools tabénclassroom observations. The
most important of these novel tools was the OppatgitConcept of Interest (OCl), a
model which synthesises existing opinions aboutredt into a simple definition
with broad explanatory utility. Also developed wexr&umber of questionnaires and
a detailed classroom observation schedule. Togetiese instruments were used to
survey 193 Year 8 students in 50 high school seidessons. Correlational and
factor analyses were then performed on the data.l@3$s surprising results included
findings that prior interest in science predictezhgral academic aptitude and that
lesson interest was inversely proportional to clag®. Prominent amongst the
unexpected results were findings that students Vaith prior interest in science
responded to the classroom interest environmenwags that were qualitatively
distinct from their higher prior interest peers dhdt the novelty (i.e., unusualness)
of visual teaching materials was the most influsntistructional factor for eliciting
student-reported lesson interest. Overall, thelteseinforced the significance of
interest as a critical variable in educational $&tions.
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Chapter 1

INTRODUCTION

“Interest is the most important word in education.”

Jacob Gould Shurman

1.1 Background

1.1.1 Teacher Effectiveness and Creativity

This study — which focusses on the concept of studderest — did not begin as
such. Rather, my intention was to investigate tifeuénce of teacher creativity on
learning outcomes in science classes. Despite igmfisant change in direction,
some discussion of the original idea is germands as brief review of the theme
which unites these two topics — teacher effectigene

While at first glance teacher effectiveness migigns easy to define, it is widely
recognised as a complex, multi-dimensional phenamgiVimberly, Faulkner, &

Moxley, 1978) and its nature has been the subfestimlarly investigation for many
decades. In their summary of prior research, Kydies, Campbell, and Christofidou
(2002) identified four broad investigative phasesch reflecting a different

conceptualization.

The first phase involved studies of internal queditthought to contribute to the
making of a quality teacher. These qualities — Whititzel (1960) termegbresage
factors — include teacher attitudes, experience, and ioergasychological
characteristics. Ultimately, however, this initiapproach failed to meaningfully
predict student outcomes and thus, in the secomdepHocus shifted to teachers’
instructional behaviours, such as their pacinghsfruction, behaviour management,

and questioning techniques (Kyriakides et al., 200%ans (1960) arrived at an



economical, three dimensional model of teacherceffeness based on behaviour

which will be treated in detail in section 1.1.3.

The third phase of research reflected what Kyriegidt al. have labelled the ‘beyond
classroom behaviour model’. It arose out of a gngwrecognition that teacher
behaviourper sewas an incomplete predictor of student outcomeshis phase,
attention returned to presage factors, althougévaset of factors were now in view,
including: subject knowledge, knowledge of pedagdugliefs about teaching, and
self-efficacy (Kyriakides et al., 2002).

Finally, a fourth phase emerged with the recognittbat teacher effectiveness
cannot be fully assessed in terms of student acadeerformance alone. This latter
approach reflects new perspectives on the natdrestb teaching and learning. Not
only are other aspects of student development rmmsidered within the remit of the
teacher, but the scope of teacher responsibititiesth within the school and beyond
— have greatly expanded (Kyriakides et al., 2002)e latest phase of research
recognises that the number of dimensions by whitbaaher may be assessed as

effective or ineffective has greatly increased.

While the present work investigated teacher behasioelating to interest, it was
originally intended to focus on a presage facteacher creativity. Among educators
there is a commonly-held intuitive opinion thatatreity is a significant contributor
to quality pedagogy. Consider a typical quote anifisue from Mortimore (1998, p.
229):

There are no easy recipes or blueprints for ‘gaathing’. Teachers need to
blend together skills and knowledge for particydarposes, taking into account
the context of the age, prior attainments and @stisr of a particular class of
students. Imaginatiomcreativity and sensitivity are also needed to communicate

with, and to inspire students. [italics added]

Numerous other researchers and commentators hatelgged similar relationships
(e.g., Rosenshine & Furst, 1971; Yamamoto, 19634)tlye topic has received
surprisingly little research attention. In summiags the preceding 50 years of



creativity research, Sternberg and Lubart (1998)aded the concept of creativity (in
general) to be a neglected topic. Teacher cregtirdwever, is more neglected still.
By way of illustration, the Journal of Creative Beior, the elder of only two
periodicals devoted to creativity research, hadiplied a total of 715 articles to the
end of 2006, of which approximately 100 (14%) addesel educational issues, but
only three (0.4%) of which reported empirical invgations of teacher creativity.
Further, an almost complete silence on the subgghs in authoritative creativity
texts (e.g., Isaksen, 1987; Runco, 1997; Sternb2€$9), despite their often
extensive coverage of the issue of student créatnaining.

Of those studies which have been conducted intch&gecreativity, the results have
been varied. Davidovich and Milgram (2006), Milgraand Feldman (1979), and
Knoell (1953) found significant correlations betwegrious measures of creativity
and diverse teacher effectiveness criteria. Morft®83) and Levine (1996) assessed
teacher ideational production using the populardrare Tests of Creative Thinking
(TTCT) and found positive correlations with classro climate measures. On the
other hand, Tafuri (1994) undertook a study sintitathat of Levine but reported no
relationship between TTCT scores and teacher-studgationships. Houtz et al.
(1994) also used the TTCT but found no correlabetween creativity scores and
classroom teaching behaviours, and a similar resak reported by Yamamoto
(1963b). Falkenberg (2002) is one of very few toehaxamined science teaching
specifically. She reported that the quality of tess delivered during the
implementation of a new curriculum by primary-levetience teachers was

significantly related to teacher creativity.

In surveying this literature it became clear thatduse of the paucity of detailed
studies and the ambiguity of the results reportedidte, teacher creativity was,
indeed, worth investigating. As it turned out, howe one particular weakness in the
existing research was so significant that an dgtidéferent matter needed to be
addressed first. It was toward this that the presardy was ultimately steered and
the next two sections explain the link.



1.1.2 Defining and Measuring Creativity

The foregoing creativity results are inconclusiveedin part to a number of
theoretical and methodological weaknesses. Two mstles are directly relevant to
the origins of this particular work. The first perts to definitions of creativity, the
second to the identification of teacher behavighreugh which creativity might be

expressed. Each of these matters is clarified helow

Like many psychological constructs, creativity litss difficult to define (Smith &
Amner, 1997; Houtz & Krug, 1995). Fortunately, & possible to side-step this
problem in practice by examining associated vaesbvhich are more amenable to
both definition and analysis. Creativity researshaave often classified work in the
field under four headings: the creative product theative person, the creative
process, and the creative situation (Stumpf, 19@%¢ative products, for instance,
have been described as those which anginal (new, unusual, novel, unexpected)
and alsovaluable (useful, good, adaptive, appropriate)’ (Ochse, 0198alics in
original). Despite unavoidable subjectivity in theeasurement of originality and
value, such a definition has heuristic utility.

This leads to a second issue arising from the tramieativity literature: what are the
behaviours (i.e., ‘products’) that creative teashexhibit that distinguish them from
less creative teachers? A solution to this probkesuggested by Amabile’s (1983)
componential model of creativity which offers anoeomical summary of the
qualities necessary for creative production in fielgd. According to her model, the
person who generates creative products has thosel lattributes: domain-relevant
skills, creativity-relevant skills, and motivatiqhmabile, 1983). Domain-relevant
skills are the requisites for performance in thenmated field of endeavour and
include factual knowledge, technical skills, ang &lents necessary and peculiar to
the domain. Creativity-relevant skills are thoswilaites which broadly enhance
novel production in all domains. They include cdgei style, facility in the
exploration of new cognitive pathways, and workistyle. The third aspect,
motivation, needs no explanation here but it isated by Amabile as an

indispensable element in any creative productiorer@ll, the model is assumed to



be multiplicative such that if any one of the comeuwts is rated at zero the creativity

of any output will also be zero (Amabile, 1983).

Even a casual reflection on the definitions ab@aalily yields insight into the nature
of teacher effectiveness and suggests avenuesefmamrch and/or professional
development. A problem that quickly arises, howgeencerns identification of the
product or products which constitute creative teacutput. What is it that teachers
actually do that can be creatively altered to babgut more effective learning? This
question constituted the transition point for mynomesearch, from a study centred

on creativity to one centred on interest.

1.1.3 The Transition from Creativity to Interest Research

In addressing the problem of teaching ‘productsfirdt sought to identify major
dimensions of effective teaching behaviour. Thistterawas resolved very
economically via the results of a nine-year stugyRlyans (1960) who examined the
characteristics of some 6,000 teachers in apprdeignd,700 American schools.
Ryans’ factor analysis of the data yielded thregomi@acher-behaviour dimensions:
Xo — understanding, friendly vs. aloof, restrictechdgour; Yo — businesslike,
systematic vs. unplanned, slipshod behaviour; and &imulating, imaginative vs.
dull, routine behaviour. Dimension, £learly represents the range of behaviours that
are most readily influenced by creative personsd Ans but a short step to equate

stimulating teacher behaviours with interesting beag.

As observed earlier, creativity is a relatively leeted topic; yet interest — at least in
the field of education — is more neglected stiitsE there exists no universally
accepted, cogent theory of interest — a fact oleseand lamented by numerous
scholars in the field including Krapp, RenningendaHoffmann (1998), Mitchell
(1993), Silvia (2006), and Hidi (2000). Secondersst research has been largely
confined to laboratory experiments and consequethiye is a paucity of both
appropriate instrumentation (Mitchell, 1993) andad&om authentic educational
settings (Tsai, Kunter, Ludtke, Trautwein, & Ryan08).



The pre-history of the current study, as outlindwe, may be summarised as
follows: A proposed investigation of teacher crégti was forestalled by lack of
theoretical and methodological equipment for assgsthe critical intermediate
variable of interest-inducing teacher behaviours Ito the investigation of this latter

variable that the remainder of the present wodedicated.

1.2 Study Objectives and Rationale

1.2.1 Study Objectives

The matters outlined above led to the identificatod three broad study objectives.
The first of these objectives was to discover theseher behaviours which are most
significant in eliciting interest in students. Thac behaviours were operationalised
as those things that a teacher says or does vattiiml lesson events. Non-lesson
activities, tuition, counselling events outsidessléime, lesson preparation actioets,

cetera were thus excluded.

The second broad objective of the study was totilyethe significance of salient
intra-student and class environment variables enitiduction and/or attenuation of
pupil interest. Such variables were not originali{ended as research foci, but an
improved understanding of interest theory demarttied inclusion. Of particular
importance amongst these variables was the levalpoiori science interest held by
students.

The third objective, and one necessitated by gapghke existing research, was the
construction of theoretical and methodological sofitted to the fulfillment of the
above two goals. Indeed, the theoretical groundinthis study — hereafter labelled
the Opportunity Concept of Interest — is a novelhoaptualisation of the
phenomenon of interest and represents the mosfisagn aspect of this work both

in terms of word length and future implications.



1.2.2 Study Significance

Inasmuch as the three objectives above are fulfitethe current work, this study
has significance for researchers in the fields aftivation, interest, and teacher
effectiveness, as well as for practicing educatans, those who deliver professional
development to them.

The initial chapters of this report describe thep@punity Concept of Interest — a
model which synthesises commonalities evident i ithterest literature into an

economical definition of the phenomenon. Givenlaely divergent opinions held

by interest researchers and the various theoretiwdlideological commitments that
often inform such opinions, it seems unlikely tha suggestions made herein will
provide more than a reference point for further adleb Nevertheless, such
contributions are necessary for academic prognedstee ideas are proposed in that

spirit.

With respect to teacher effectiveness, this stuahcludes with a discussion of how
both the theoretical and empirical findings miglet d&pplied to improve classroom
teaching. Many of these ideas are treated at dyppiractical level and are presented
in such a way as to make them applicable to piagtiteachers. Consideration is
also given, however, to some theoretical and eductalstem issues — issues which
make further research both necessary and urgent.

1.3 Research Questions and Goals

The three objectives identified above are expldabelow in the form of two

objective hierarchies: research questions, anduim&ntal goals.

Core research question: What factors affect studeninterest in the science

classroom?

Question 1 What teacher behaviours are importagéiarmining

student interest in science classes?



Sub-question 1a What are the most important oktimsvn interest-inducing
factors?
Sub-question 1b Do teacher inter-personal behaganftuence the

development of classroom interest?

Question 2 How does studempriori interest affect the elicitation of

student lesson interest?

Question 3 How do classroom distractions influestcglent interest?

Instrumental goal: To refine the theoretical and pmctical tools of interest

research in order to answer the research questions.

Goal 1 To facilitate more effective science claesn research
generally
Sub-goal la To locate/create a theoretical modat &#xplains how the

gamut of teacher actions induce interest
Sub-goal 1b To determine — from amongst the rafgeailable options

— the most practical means of assessing interaesaiaral

settings

Goal 2 To locate/create survey instruments torattee research
goals

Sub-goal 2a To locate/create a survey instrumeatttireasures lesson

interest as a dependent variable

Sub-goal 2b To locate/create an observation scleetthat records
teacher behaviours in terms of known interest-imagic
factors

Sub-goal 2¢ To locate/create a survey instrumeamtiteasures teacher
inter-personal behaviour

Sub-goal 2d To locate/create a survey instrumeatttieasures studeat

priori interest in science



1.4 Report Outline

This report is divided into ten chapters, of whibls introduction is the first. The

contents of the remaining chapters are summariskxavb

Chapter 2 provides a detailed introduction to thgid of interest as it pertains to
education generally and to science education iticodar. The results of research
into both the impacts of interest on learning dmel $ources of educational interest
are treated in some depth, thus providing a corftaxthe theoretical analyses in
succeeding chapters. After a review of previoudifigs, the current study is defined
by its relation to existing research gaps and amedel, the Opportunity Concept of
Interest (OCI), is described and explained. Finalyme important definitions and

related terminology are clarified.

Chapters 3 through to 6 constitute an extended naggt in support of the
Opportunity Concept of Interest. Chapter 3 presargsneral introduction to theories
of emotion and then argues that interest itsefnemotion. Some major objections
to the interest-as-emotion position are treatedrefided, and the function of interest
as a conative phenomenon is discussed. Chaptersddeos the appraisal structure of
interest, addressing the proposition that the ematif interest can be characterised
as arising from distinctive cognitive processesChapter 5, the construct of need is
addressed. A range of need classification schemeesliscussed and related to the
present study. Chapter 6 summarises weaknessessiing interest theories but
shows how they repeatedly converge on a small numbeommon themes. The
chapter concludes by showing how the OCI recondlese themes into a model
which is directly applicable to the empirical reguments of the present study. A
diagrammatic representation of the OCl is giveRigure 1.1.

Chapters 7 and 8 describe the methods employdristtidy. Chapter 7 is concerned
with the development and validation of the fourtinsients used. Chapter 8

describes the study context and fieldwork proceslureletail.



Chapter 9 presents the most significant results) ftioe field observations, relating
them to the theoretical matters discussed in eatiapters.

The final chapter discusses the implications ohbibte theoretical and empirical
findings for improving science education. To bewith, the chapter reviews the
phenomenon of declining student enthusiasm for &ttt generally and for science
in particular. This problem is then reviewed in tight of present findings. A range
of suggestions for pedagogical improvement are maael obstacles to
implementation are briefly treated. A schematicresav of the entire dissertation is
given in Figure 1.2.

Figure 1.1: A symbolic summary of the OCI modekttgyed in Chapters 2 to 6.
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Figure 1.2: A schematic overview of the teachirayféng process highlighting
aspects treated in the present work and the chaptewhich they are covered.
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Chapter 2

INTEREST RESEARCH AND EDUCATION

2.1 The Importance of Interest

2.1.1 The General Importance of Interest

The gaps in interest research mentioned earliesamgrising given the importance
placed on the phenomenon by many psychologicarigieoValsiner (1992) opined
that not only is interest a fundamental issue tgcipslogy, it is one of the most
important of the fundamental issues. He is not @lam this view. Pioneering
psychologist William James considered interestd@lxentral directive force of the
mind (Schiefele, 1991); early emotions theoristv&il Tomkins (2008/1962)
commented that the absence of interest “would jebpa intellectual development
no less than the destruction of brain tissue” (B8)1 and McDougall (1908)
commented that “curiosity is at the base of many nmdn’s most splendid
achievements” (p. 315) and even believed thatdtesfof civilizations are correlated
with the degree to which contemporary thinkers parrsopics of interest. More
recently, interest has been proposed as a keyficearly learning, a distinguishing
element in the development of expert performanadi (& Berndorff, 1998), and a
significant contributor to both psychological anbypical well-being (Sansone &
Smith, 2000).

2.1.2 The Influence of Interest on Academic Perfonance

Given these comments, it is hardly surprising tieaearchers should find interest to
be a significant factor in education also. For anst, in a study of 208 tertiary
students, Schiefele and Csikszentmihalyi (1994nhdbthat topic interest predicted
not only subjective lesson experiences — such ds/ation and potency — but also
contributed significantly to grades achieved. Ratteiand Csikszentmihalyi (1993)

found that feelings of undivided interest in thestfiyear of high school strongly
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predicted various measures of success three yatars And, in an investigation of
the impact of interest on text learning, Schiefdl@96) found that topic interest was
positively associated with improved concentrati@ported happiness, and degree of

comprehension of material studied.

The preceding studies examined learning outcomesation to students’ interests —
that is, their existing preferences. Neverthelssgjlar results have been found for
interest evoked in the moment by the lesson expes® themselves. In an
experiment with college students, Shirey and Redg;¢1988) found that ratings of
sentence interestingness (as determined priorecstilndy) were highly significant
predictors of sentence recall once intra-subjeatialsles were controlled for.
Anderson, Mason, and Shirey (1984) also examined ieterest effects and
compared the relative contributions of text interggess and text readability to
sentence recall by third-grade students. Intergséiss explained more of the

variance in recall than readability by an ordemafgnitude.

The results above are a small but representatiee sf the research on interest and
learning. In sum, interest — in its various form$as been found to be positively
correlated with attention, persistence, enjoymeapth of learning, and recall (Hidi
& Harackiewicz, 2000; Hidi & Renninger, 2006). Sefele, Krapp, and Winteler's
(1992) meta-analysis of interest in education fotimat on average, interest levels
account for about 10% of observed achievement wegialndeed, Schiefele later
concluded that there remains no further need tabésh correlations between
interest and learning. What is now required, heerdsd, is to investigate causal

relations between the two (Schiefele, 1998).

2.2 Interest-Promoting Variables

2.2.1 Research on Interest Variables

Investigations into the nature of interest exteada back as the beginning of the
nineteenth century, to the philosophical work ohalmn Herbart (Krapp, 2002).

Modern interest research is often considered t@ teegun with the work of Daniel
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Berlyne in the early 1960s, but it was not untg fate 1980s that the field gained
substantial empirical momentum. Since that timéegrast research has gathered a
sizeable body of data on a number of matters, dctuthe types of phenomena that
appear to elicit interest. A sample list is givenTiable 2.1. Before proceeding to a

discussion of that data, however, a number of prelry matters must be addressed.

First, it is important to distinguissituational interesfrom individual interest.Both

of these terms are used in somewhat different vbgydifferent authors and have
various technical nuances associated with them. gfesent purposes, however,
situational interest is used to refer to a momegnssaite evoked in a person by some
object or circumstance. It is used in this sensmasie a distinction from individual
interest — a relatively enduring preference foragsgnent with a certain class of
objects. The variables given in Table 2.1 shouldnberpreted as those associated

with situational interest.

Second, Table 2.1 is not organised according to taeypretical principle. The
variables are presented in the order given by titboas from whom they were
drawn. The only organisation by this author hasnkecull obvious redundancies
and to add some clarifying phrases. It should bBsmoted that the authors cited as
sources for the data in Table 2.1 are not in ecase the scholars who first reported

their significance nor indeed are they the onlysoteehave observed them.

The third matter to note regarding Table 2.1 ist tvhile the list is reasonably
comprehensive it is not intended to be exhaustiveurth, the variables listed refer
merely to phenomena which have been observed tasbeciated with interest;
causation is not inferred. Fifth, each variable ddowt have an equal level of
empirical justification for inclusion. Indeed, agvia (2006) observed with respect to
his own compilation — the first in the table — omlyfew of these sources have been
extensively tested by research. Sixth, many offdlctors included in Table 2.1 have
been derived from research on texts. Silvia (20@8 commented that the factors
which promote text-based interest are essentiily dame as those that promote
situational interest in any context. His perspectis adopted here and thus no
distinction is made between variables on the bafsise circumstances in which they

were first — or are primarily — observed.
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Finally, this list was used as the basis for theettgpment of the Science Classroom

Observation Schedule (SCIOS) used in the empiplsate of this study. Some of the

interest-inducing factors above were identifiedtiom SCIOS directly (e.g., humour),

while others informed certain of the SCIOS scakeg.( visual vividness/intensity).

Details of the SCIOS and its construction are giveGhapter 7.

Table 2.1: A sample of factors observed to affeetrest in educational settings

Factors Affecting Interest

Source

Information coherence

Ease of comprehension of information
Prior knowledge of subject matter
Vividness of stimuli

Author voice

Concreteness of concepts

Use of imagery

Readers’ connections with textual material
Student familiarity with concepts

Personal identification with characters in narregiv
Emotiveness of material

Silvia (2006)

Collative variables:
Novelty
Change
Complexity
Surprisingness
Uncertainty
Incongruity

Berlyne (1960)

Enhancement of a sense of personal belongingnass vi
Cultural value
Identification
Social support

Hands-on activities

Food

Games & puzzles

Interest modelling by teachers

Fantasy

Humour

Use of narrative

Bergin (1999)

Global interest themes:
Death
Sex
Power
Money
Romance

Schank (1979)

Provision of optimal task challenge
Highlighting of functionality
Promotion of student autonomy

Schraw & Dennison (1994)

Provision of choice to students
Stimulus intensity

Hidi & Harackiewicz (2000)

Relevance of content to students

Stuckey et al. (2013)

Narrative ‘post-dictability’

Kintsch (1980)
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2.2.2 Defining Interest-eliciting Variables

While many of the descriptors in Table 2.1 are-sgfjlanatory, this is not the case
for all. Moreover, a reasonably precise definition some of the terms is essential
before their relationship to interest generationerest theory, and the present study
can be appreciated. Definitions for the more difitcerms are given below.

Author voice

This label is derived from text-based research rafers to the presence of personal
content within texts. Accounts written in the figgérson, or those which include
comments that make the author ‘visible’ to the ezatlave been rated by students as
more interesting than those in which the auth@nignymous (Bergin, 1999). Bergin
has speculated that teachers might enhance leatenest by sharing with pupils
aspects of their personal lives such as hobbless,liand dislikes.

Collative variables

An important early result in the history of interessearch was the observation that
interest is very often promoted by phenomena whrehnovel, complex, surprising,
ambiguous, or which create uncertainty. BerlyneQ)<lassified such factors under
the rubriccollative variables- that is, stimulus properties which are undeigtop

collation against some reference point.

Among the collative variables, novelty is espegiaignificant. Berlyne observed
that novelty can be divided into sub-categoriesyloich complete noveltgndshort-
term noveltyare of particular relevance here. Complete novatgrs to the degree
to which an object or object property is new witttie entire spectrum of a person’s
life experiences. A synonym would be unfamiliarfBhort-term novelty, on the other
hand, refers to the degree to which a stimulusei m the temporal flow of a
person’s life. A phenomenon experienced recentyylbaer short-term novelty than
a phenomenon experienced in the more remote aErdless of how familiar that
phenomenon is in an absolute sense. In the contestissroom events, short-term

novelty can be treated as an aspect of experierraty.
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A noteworthy phenomenon is the non-linear relatmm$etween complete novelty
and interest. Numerous scholars, including Berlyh860), have observed that
interest intensity demonstrates an inverted-U-sthapeationship with stimulus
novelty. Thus, stimuli which are either extremedyniliar or extremely unfamiliar
elicit little or no interest while stimuli of modate novelty elicit the highest levels of

interest.

Vividness of Stimuli

Although numerous researchers have observed tlatvithdness of stimuli is
positively correlated with interest, the term hast yo be properly defined for
research purposes. For example, in summarising wook on the vividness of text,
Schraw and Lehman (2001, p. 35) reported that fetyaof factors enhanced the
vividness of text”, and they included in their lisuch elements as imagery,
unexpectedness of information, humour, the authayise, and concreteness. Since
these ‘vividness enhancers’ are, in fact, knowerggt correlates in their own right,
such a finding does not really advance our undedstg. The related variables of
‘activity level’ (Anderson, Shirey, Wilson, & Fieldg, 1987) and ‘intensity’ (e.g.,
Hidi, 1990; Hidi & Harackiewicz, 2000) suffer from similar lack of definitional

clarity.

It is proposed here that vividness should be censdia collative variable defined as
the relative intensity of sensory stimuli in compan to ambient (i.e., reference)

stimuli of the same type. This matter is treatethore detail in chapter 7.

Interest Modelling by Teachers

A range of studies have shown that the degree tdrdst in subject matter
demonstrated by teachers (i.e., interest modellilg3 a significant impact on
students’ interest in the content they are beingha (e.g., Long, 2003; Prenzel,
Kramer, & Drechsel, 1998). This finding has a ramgfeimplications at both

theoretical and practical levels, as will be disggsin chapter 5.
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Global Interest Themes

In an oft-cited paper, Schank (1979) observed tatain topics seem to have
universal appeal. The examples most commonly quiotélde interest literature are
injury/violence, sex, scandal, power, and deattinoalgh Schank’s original list also
included romance, disease, chaos, “and many otirerepts of this type” (p. 281).
Wade, Schraw, Buxton, and Hayes (1993, p.106) lmaoeeided one of the best
summations of these apparently disparate themeb$grving that they all evoke “a

kind of emotional interest”. This matter will bekém up again in Chapter 5.

Relevance of Content to Students

Stuckey, Hofstein, Mamlok-Naaman, and Eilks (20b3yve observed that topic
relevance has often been identified as a factacested with student interest. They
also note, however, that the term has been poe@finetl and that different authors
in the field of educational research have usedwvbiel ‘relevance’ in different ways.
They summarize the diversity of usages into théofahg five categories: 1)
relevance as a synonym for interest; 2) relevasceoanoting students’ perception
of personal meaningfulness; 3) relevance as a gyndar practical importance or
utility; 4) relevance as connoting significancetie long-term and for society as a
whole; and 5) relevance as a combination of elesnémm the preceding four
definitions. By way of illustration, Schraw and Deson’'s (1994) phrase
‘highlighting of functionality’ (see Table 2.1) agks to the third of Stuckey et al.’s
categories, since it has been observed that stdemonstrate more interest when
the connection between subject content and praapmgalication is explicated. The

concept of relevance will be treated again in sec#i.1.3.

Post-dictability

In an early work on interest elicited by narrativkstsch (1980) proposed that an
important element of an interesting story is nait tih is merely surprising, but that
the surprising events are satisfactorily resolvgdihe time the tale is concluded.
Kintsch coined the term ‘post-dictability’ to ded this capacity of story elements
to be retrospectively understood by readers/heafenspirical support for the
importance of post-dictability in promoting interdms been reported by Iran-Nejad
(1987).

18



2.3 Issues in Contemporary Interest Research

In light of the above sketch of the various intésessociated phenomena, it is

appropriate to quote Silvia’s (2006, p. 78) sumntrihe current state of research:

the field has a long “laundry list” of variablesathaffect interest, but it lacks a
theory that explains why they affect interest and they might relate to each
other. What do these variables have in common?t&anbe integrated into a

simpler set of variables?

Silvia is not the only author to make such a comim8ohraw and Lehman (2001)
reported that work in the 1990s had generated at gieal of data and commentary
on variables related to interest and learning lawk produced neither an overarching
theory nor even a set of competing theories whidgghimbe compared. Krapp,
Renninger, and Hoffmann (1998) penned similar résaegarding the need for

some kind of unifying conceptual structure for net research.

There also exist other significant gaps in therggeliterature with a direct bearing
on the research questions of the present study, ajzApart from the substantial
body of work on text-based interest, research trasonal interest has been scarce
and poorly coordinated (Hidi & Berndorff, 1998);ihjerest has usually been studied
as an independent variable rather than as a depewal@able (Krapp, 1999); and c¢)
research efforts have largely been undertakenbiorédories rather than in authentic
settings (Tsai et al., 2008). During the developmlerphase of the current
investigation, little evidence was found to indeathat these issues had been
addressed in the interval since the various authwde their comments. Thus, in
some instances it was necessary to devise a solitbhout the assistance of a clear

methodological or theoretical precedent.

2.4 Issues Associated with a Working Model of Intest

Pintrich (1991) has noted that “one of the mostangmt issues for the future

viability of the field of motivational theory andesearch is the theoretical and
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definitional clarity of the constructs” (p. 200).hds, the first challenge for the
current study was to identify a viable definitiohimterest.

One problem in this regard is that the word ‘ing¢rand its synonyms are embedded
in everyday language — an issue common to psycloaloigrms generally (Valsiner,
1992). As a consequence, different authors have teeword ‘interest’ in different
ways. Many have neglected to define it at all (8fghe, 1991) while others have
conflated interest with related constructs suchn&gnsic motivation, competence,
involvement, relevance, or enjoyment (Reeve, 19&8@ner et al., 1998; Stuckey et
al., 2013).

A second problem is that even when definitions Haeen given, they do not always
define interest in a thorough or empirically usdagdhion. For instance, Sansone and
Smith (2000, p. 345) have written:

Like many researchers, we define interest as aquhenological experience
involving both cognitive and affective componemdtention is directed and

focused, and the general affective tone is positive

As true as this statement may be in a general sgrtkees not provide the theoretical
and definitional clarity to which Pintrich referapr does it offer any tools for
rationalising Silvia’s ‘laundry lists’. What is need is a clear description of the
nature of the cognitions and affects that are umiguthe phenomenon of interest and
how these things relate to attention. Indeed, onghimsay that a satisfactory
definition of interests a theory of interest.

Given the various issues just described, some woalttlude, along with Silvia
(2006), that a general theory of interest may lkeeiimpractical or impossible.
Examination of the literature related to the pheanan of interest, however, reveals
that theorists from a variety of disciplines haemgistently converged upon — or, at
least, are converging upon — themes which, wheentakgether, amount to a
workable model of interest. This ‘zone of converggEmwill be the focus of the next
few chapters.
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2.5 The Opportunity Concept of Interest

Chapters 3 to 5 of this work describe the elemefhta new model of interest. In
these chapters | shall argue tlvaterest is an emotion that arises when a person
appraises an object as providing the opportunityulfill a need This perspective is
termed the Opportunity Concept of Interest — or @Clbrevity. The purpose of the
OCI is to provide an economical definition of ir@st and thus give a theoretical
basis to the empirical component of this studys lthe aim of the three succeeding
chapters to demonstrate, using arguments and eddeom a range of psychology

scholars, that the Opportunity Concept of Intesasisfactorily fulfills this role.

It will be apparent throughout, however, that maffnot most — of the premises on
which the OCI is founded are controversial or astedebated. Nevertheless, it will
also be apparent that each premise has signifisapport from mainstream
authorities and that the overall definition itsk#fs sufficient internal consistency to

justify its use as the grounding framework for thtigdy.

2.6  Other Definitional Issues

In addition to the definitions of situational inést and individual interest already
given, it is appropriate to define some other isgerelated terms before embarking

on the central discussions.

2.6.1 Interestingness

According to Krapp, Hidi, and Renninger (1992), soeirce of all situational interest
lies in the properties of the object being percgivehe cumulative effect of all such
interest-inducing properties is a phenomenon wharne (e.g., Hidi & Baird, 1988)
have termednterestingnessAlthough the assumption of Krapp et al. regardimg
ultimate source of situational interest will beplited later, their general conception
of interestingness has been adopted. Thus, theitapéa teacher, text book, video,

science lessomet ceterato elicit interest will be known as interestingaé®reatfter.
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2.6.2 Defining What Interest Is Not

For present purposes, interest is treated as didshiom attention, the orientation
reflex, and intrinsic motivation. All these lattghenomena overlap with interest in
some way and some have even been treated as symdoynt. A rationale for
distinguishing interest from each of these othersticts is given below.

Attention

As reflected in Sansone and Smith’s comment earbgtention is frequently
included in researchers’ definitions of interesary studies attest to the relatedness
of interest and attention yet Silvia (2006) hasisely against equating the two, in
part because many other psychological phenomera rese relationships with
attention. Further, Krapp et al. (1992) have comexthat the object-specificity of
interest argues against equating it with attention.

Orientation Reflex

The orientation reflex is an instinctive responsieited by a range of auditory,
tactile, and visual cues. It is associated withhbapproach responses — such as
interest — and avoidance responses — such asBeak,(1978; Izard, 1977). Izard
(1977) has also observed that while the orientatieitex necessarily involves
movements such that the person ends up facingtithalgs, no such positioning of
the head in space is required during the experi@haaterest. For these reasons,

therefore, the two phenomena are differentiated.her

Intrinsic Motivation

Many researchers treat the terms ‘interest’ anttifisic motivation’ as virtually
synonymous (Hidi & Harackiewicz, 2000). Indeed,fseported interest has often
been used as a direct measure of intrinsic motimafHidi, 2000). To thoroughly
distinguish the two terms, however, a detailed eration of each term is necessary
— a requisite made problematic by the absenceuofeersal definition for interest, as
already discussed. For the moment, however, iiffcgent to identify interest as one

of several motives within the general class ofimsic motivation (Hidi, 2000).
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2.6.3 Current Definitions of Interest

Before discussing the OCI in detail, a review ofse8rg interest definitions is
necessary. The following represent the opinionghebrists who have made major
contributions to the field during the modern phasénterest research. The various
definitions will be compared with the Opportunitpi@ept of Interest in Chapter 6.

Broadly speaking, modern interest definitions falto two major categories:

descriptive definitions and emotion definitions.tdlthat these classifications are not
necessarily used by the authors who espouse thatheugh there are good reasons
for their use, as will be explained. Further, tloeus here remains on situational

interest, despite an unavoidable overlap with tenpmenon of individual interest.

Descriptive Definitions
One prominent interest theorist (Hidi, 2000, p. BhAas characterised interest as

follows:

Interest as a psychological state involves focusezhtion, increased cognitive

functioning, persistence, and affective involvement

According to Hidi and her colleagues (see Krapal.et1992), the psychological state
of interest is a recognisable cluster of expers&mhenomena that may arise from
either of two sources: interesting environmentahsli or pre-existing (individual)

interests. These two types of stimuli are consuldre produce different states —

situational interest and ‘actualised individuakist’, respectively. They argue:

It has not been demonstrated that the psychologroglesses and the effects of

the two states are identical, or even comparaplel(q)

Ignoring for the moment any technical distinctidiegween interest states, the above
comments exemplify the descriptive approach. Inhswefinitions, increased
cognition, positive affect, and heightened attentare usually cited as essential

elements of interest.
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The most thorough of the descriptive definitionsthe person-object theory of
interest (POI) developed from original work by HaS8shiefele and colleagues
(Krapp, 1999). POI has become the basis for manfynet most — of the other
descriptive definitions now in use. As one of itghrs has pointed out, however,
this model is not a theory in the strict sense figra2002). Nevertheless, it does
provide a useful set of concepts to explain muchhef psychological phenomena
associated with interest. The basic ideas of thegpeobject theory of interest as
presented by Krapp (1999) may be summarised asafeila) interest is the result of
an interaction between a person and an object ¢hB@); b) it is associated with
positive experiential states, such as joy; c)ides in response to matters which are
of significance to the individual; and d) the arib@ of significance is not assessed
purely cognitively but also on the basis of feelnetpted psychological processes. It
is important to note that this description is dedrbg its authors to apply only to
individual interest; situational interest is notaessed specifically by the POI.

Todt and Schreiber (1998) have also reported arigeise definition of interest. This
definition entails the following elements: a) irdst is a quality of experience which
is fundamental to attention, understanding, leagynininking, and remembering; b) it
depends on incentives provided by the physicalogras environment; and c) it is
related to need satisfaction. Unfortunately, thekwaf these researchers has been
largely published in German and the small amounmnaterial available in English
offers only a glimpse of their ideas.

Emotion Definitions

As already noted, many interest theorists asseat #ffective experience is a
definitional feature of interest. This positionhat affect is an element of interest — is
markedly different, however, from the view helddpyme theorists (e.g., Izard, 1977,
Fredrickson, 1998) who hold that interest is ainltcstemotion in its own right. The
difference between these two positions is veryiigamt and represents the focus of
Chapter 3. A number of the most important emoti@finttions of interest are
outlined below.

Deci and Ryan’s self-determination theory (SDT) Ipdsyed a major role in the

understanding of motivational states. Since inteieeg conative phenomenon, it is
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not surprising that interest appears frequentlyha motivation literature, including
that of SDT. Indeed, in an article on the relattopdetween interest and motivation,
Deci (1992, p. 61) has written:

| have defined interest as the core affect of #1& suggesting that it occurs
when there is an ideal match between a persongsgic condition and the

environmental affordances

This definition comes closest to achieving a paosimus yet comprehensive
explanation of the nature of interest. It has badopted, at least in part, in recent
revisions of POl (e.g., Krapp & Lewalter, 2001), iBilvia’s appraisal
conceptualisation (see below), and it also closegembles the OCI. It should be
noted, however, that Deci and Ryan are motivatiesearchers and that their
definition of interest has never been developed antomprehensive theory. Thus, it
suffers from a number of weaknesses which will Bubsed later (see Section
6.3.3).

In a subset of the emotion definitions category thAmse interest definitions which
address the matter of appraisal. An appraisal bas befined as “an evaluation of
the significance of what is happening in the pemowronment relationship for
personal well-being” (Lazarus, 1991, p. 87). Apgatiapproaches to emotions have
a long history but appraisal explanations for iestlare relatively new (Silvia, 2006).
Although relationships between appraisals and estehave been proposed by a
number of theorists, Silvia is the only researdbenave integrated such ideas into a
conceptualisation that also takes into accountroth@or findings in the field of

interest research. Appraisal concepts of intemestraated in detail in Chapter 4.

Cognitive Definitions

Some researchers have proposed that interestsely gognitive phenomenon (e.g.,
Iran-Nejad & Cecil, 1992; Ortony, Clore, & Collin§988). None of these authors
have proposed an interest definition that has gasignificant currency, however,

and the category of cognitive definitions is citedte in principle only.
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Chapter 3

INTEREST AS AN EMOTION

3.1 Defining Emotions

3.1.1 Introduction

A premise not universally accepted, but centralthe OCI and to this study
generally, is thainterest is an emotionThe present chapter aims to defend this
position, referring first to emotion theory in gemleand then to interest research
specifically.

The field of emotion psychology has a long histodgting back as far as the
philosophic works of Aristotle and including suchiaent thinkers as Descartes,
Darwin, and Sartre. Despite centuries of speculatiad the intensive efforts of
contemporary researchers, however, the term emetidike so many others in

psychology — defies definition. Some scholars (dzgard, 1993; Frijda, 1988) have
commented that comprehensive emotion definitiores iavariably controversial,

while others have even asserted that emotion cotedtia category too diverse to
properly define at all (Oatley, Keltner, & Jenkir¥)06). Given these problems,
many reviewers attempting to reconcile the burgeptiterature on emotions have
eschewed theory-based definitions in favour of dgsee ones (Lazarus, 1991).
This approach has been adopted here and the commited components of such

descriptions are covered below.

3.1.2 Emotions as Person-Environment Interactions

Despite the diversity of opinion that exists in fredd of emotions theory, a number
of concepts enjoy general acceptance. One suchepbme that emotions always

concern the relationship between a person and theirironment or, more

technically, a subject and an object.
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Thus, Arnold and Gasson (1954) have commented:

Emotions involve a double reference, both to thgeaiband to the self

experiencing the object (p. 294)

Similarly, Frijda and Mesquita (1994) have stated:

Emotions... are, first and foremost, modes of retptmthe environment: states

of readiness for engaging, or not engaging, inraa#on with that environment.
(p. 51)

Simply put, then, it is implicit in modern theoridsat emotions are not undirected
feelings but are always about something. An emasanresponse by a subject to an
object, whether that object is tangible or abstraxternal or internal.

3.1.3 Four Response Components of Emotion

The second major point of agreement amongst theossthat emotions are not
simple experiential states but complex processddlaat these processes involve an
identifiable set of inter-related components. Tloenponents most often identified
are: physiology, behaviour/motivation, cognitiomdaexperience (Kaszniak, 1999;
Clore & Ortony, 2000). Each of these four categondll be treated separately
below. It should be noted that although consideraioinsensus exists regarding the
nature of these components, the precise identfidse components that are essential
to an emotion are hotly contested, as are the dwsaof their interactions. The
objective of this chapter, however, is not to rezsiensuch debates but to demonstrate

that interest fits the criteria for an emotion adiog to mainstream perspectives.

Physiology

According to Lazarus (1991), physiological activigyoften used as a basic criterion
distinguishing emotion from non-emotion. The ongkaan emotion may influence
such biological parameters as blood pressure, matt hormone levels, and bio-
electrical activity, as well as eliciting overt pesises such as weeping or sweating.

This much is quite uncontroversial. Disagreemergear however, with respect to
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the specificity of physiological activity in relath to emotion. Can sadness, for
instance, be reliably identified from tear prodantior blood pressure levels? The
answer, at the gross level, is certainly not. Apghestone and McPherson (1988, p.
113) have commented, “there are tears in jubilaicéeartbreak, and in polluted

air”. The notion of emotion-specific physiology h&®wever, gained some support
from modern analytic techniques. For instance,irdive patterns of activity have

been observed in the human autonomic nervous syfstesuch emotions as anger,
fear, and disgust. Conversely, however, equivalestlts have not been found for

surprise or enjoyment (Ekman, 1992). Lazarus (1p918) has therefore concluded:

| remain convinced of the potential utility of théea that each emotion is
associated with a specific pattern of bodily reggohut also suspicious of the

empirical case for this.

Since reliable physiological indices have not bedsntified for every emotional
state, and since physiological functiger se cannot be indicative of emotion,
Lazarus suggests that physiological change shoelldobsidered the best gauge of
emotional onset. Research into the physiologicedrpaters associated with interest
is discussed in Section 3.2.3. For practical ressoa attempt was made to measure

such parameters in this study, however.

Behaviour/Motivation

Contrary to much popular opinion, it is a commogplaf emotion psychology that
emotions serve important adaptive functions, msioigj individuals to deal quickly
with interpersonal encounters (Ekman, 1992). Seroetions are adaptive responses
in a person-environment relationship, it followsattremotions are connected to
actions because it is actions that bridge the gawden an individual’s inner and
outer worlds. Clearly, however, emotions do notaslsvresult in action as there
exists within each person a multitude of intervgnpsychological variables. Thus,
many scholars speak of emotions as involving atidactendency’ — an impulse
which may or may not be acted upon (Izard, 199{d#&r1986). It is because of this
nexus between motivation and behaviour that theapparently distinct phenomena

are treated as aspects of a single response catbgbaviour/motivation’.
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If we focus on motivatiorper se this construct has been described as having two
dimensions, valence and arousal. Valence refetisetdone’ of a motivation, which

is generally expressed as either positive or negaind which reflects a reaction
tendency — that is, an inclination either to apphoar to avoid a given stimulus.
Arousal, on the other hand, refers to the intensitthe motivational state (Bradley

& Lang, 2000). It is worth noting that many psyabgikts have taken a similar
dimensional approach in their categorisations obtens (i.e., as distinct from
motivation), arriving at a valence-plus-arousaladiggion indistinguishable from that

given above. For instance, Arnold and Gasson (195294) have commented that:

An emotion.. can be considered as the felt tendency towardbgect judged

suitable, or away from an object judged unsuitdiitieics added]

Given the centrality of motivation in emotion preses and the fact that conative and
affective phenomena are often described in almaesttical terms, the distinction
between motivation and emotion is not at all cleladeed, Popplestone and
McPherson (1988) have observed that confusion r&naven amongst authors
working in this field. McTeer (1972), however, h@®posed a solution, suggesting
that long-term or persisting reactions be classifi@der the heading of motivation
while immediate reactions be labelled as emotidthoAigh it is not necessary in the
current context to actually resolve this questibicTeer’'s motivation/emotion
distinction has particular relevance to both irgeteeory and the present study, and

the matter will be treated again in Section 3.2.5.

Before moving on to the related matter of behavidhe relationship between
motivations and goals must also be addressed. \Oattl@l. (2006) have asserted that
emotions help people achieve their goals. Thisnsracontentious statement but the
meaning of the word ‘goals’ deserves clarificaticRome authors view the
relationship between emotions and goals in expfititological/evolutionary terms.
Others such as Deci and Ryan (1985) have arguedeves, that much of human
motivation is based on innate psychological goaks.,(the attainment of non-
biological requirements) and that these phenoméarad “‘themselves more easily to
psychological than to physiological theorizing” (o). Neither of these perspectives

inherently denies the other and thus a comprehensnderstanding of emotions
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should consider both categories of goal. In thesqame study, physiological and
psychological goals are treated as critical to @er understanding of interest and
the issue of goals will be treated in a separatepten. Goal dimensions also

represent a significant organising principle fag gmpirical portion of this work.

Let us now consider behaviour — the practical aspéahe behavior/motivation
complex. Since behaviour is the physical outworkofgany action tendency, it
cannot be rigorously isolated from physiology amaist may be as subject to
definition disputes as any of the phenomena alreamiyered. To avoid broaching
such matters — and thus to constrain this discngsicssues of the greatest relevance
— treatment here will be limited to facial expressisince it is on this aspect of
behaviour that the majority of studies have beendged (Popplestone & McPherson,
1988).

As a result of extensive intra- and inter-cultustidies, Ekman (1992) drew the
important conclusion that humans exhibit univeysa#cognisable facial signals.
This finding has been supported by the work of dzék994) and is now widely

accepted. Ekman, however, extrapolated this findmgnake the claim that the
universality of expressions indicates that emoticersnot be fully understood by the
reductionistic dimensional approach described earWoreover, he has commented
that expressive facial behaviours should be consievidence for the existence of
basic (i.e., discrete) emotions. As with so manytena in the field of emotions

research, however, not everyone agrees. PopplesioMcPherson (1988), for

instance, have rejected the suggestion #at reliable behavioural indices of
emotion have been found — facial expressions imtludand consider such a lack to

be evidence against the notion of basic emotions.

In summary, then, it is commonly accepted amongsiteanporary theorists that
emotions are intimately and causally linked to vehars. On the other hand, the
specificity of such linkages, the notion of basietdete emotions, and the existence
of unique behaviours arising from such basic emmstioemain the subjects of

considerable debate.
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During the practical portion of this study, studéemerest in science lessons was
assessed using a number of behavioural measureetalled treatment of these
measures and the resultant empirical findings awengin Chapters 7 and 9

respectively.

Cognition

According to Frijda (1986), most modern emotionsoiiists subscribe to the opinion
that emotions consist — at least in part — of cogms. Beyond this level of
consensus, however, there exists a great divedditgpinion on their role and
importance. One such prominent controversy is thgenof appraisals. An appraisal
is an interpretation of the value or significanée event in terms of a personal goal
and an emotion is conceived as a psychologicale staitsing from such an
interpretation (Oatley, 2000). According to Stemdd.evine (1991), it is appraisal
that distinguishes emotion from simple affect. @tfmajor theorists subscribe to the
view that appraisals are not just essential to emetbut that they are the initiators
of the emotion response process (e.g., Clore, 11982grus, 1991). And there are yet
others (e.g., Zajonc, 1980; lzard, 1991) who, whit®t rejecting appraisals
altogether, do not consider them fundamental to temal onset. Finally, to
complicate the situation still further, many resbars have observed that cognitions

are themselves influenced by emotions.

For the purposes of the present study it is neith@ssible nor necessary to
exhaustively evaluate all the perspectives outliabdve. Nevertheless, the notion
that appraisals are crucial to emotional onset ngpine Opportunity Concept of

Interest and for this reason Chapter 5 is dedidat@ddetailed treatment of the topic.

Experience

The fourth widely-acknowledged component of the gomoprocess is that of affect
— the feeling that constitutes the essence of emaltiexperience. Concerning this
matter, two points must be made, the first relatmgerminology and the second
relating to the necessity — or otherwise — of ear@l experience being consciously

detected.

31



With respect to terminology, many treat the woedsotionandaffectas synonyms
(Averill, 1994). Most emotion theorists distinguigte two, however. For present
purposes, the word affect is considered to refehéosubjective experience — or the

feeling — of an emotion (Lazarus, 1991).

As for conscious awareness, yet another debatdsexighile it would appear
axiomatic that emotions have an experiential corepgna problem arises when
addressing the matter of reflective awareness. Mlaegrists consider that conscious
affective experience is essential to every emotiGore (1994, p. 285) has
summarised this perspective succinctly: “one caiavte an experience that is not
experienced”. Indeed, for Clore, as well as maimgrs, the debate over the existence
of non-conscious emotion is simply a matter of wbae selects as being the
necessary conditions for emotion. Yet other eminmesearchers disagree. Zajonc
(1994), for example, has presented a persuasivetbas non-conscious affects can
and do occur. He likens his empirical investigasida radiological searches for a
brain tumour — a condition which can be clearly dasirated even though the
subject is themselves unaware of its presencend, fadditional complication with
respect to emotional experience is that it is fussfor people to consciously
experience emotion without actually being consciafisthe fact (Silvia, 2006;
Russell, 2003). Silvia (2006, p. 143) has illustdit thus:

The experience of fear, for instance, can pervamesaous experience, but

people may realize that they are afraid only dfterfearful event has passed.
In light of the various arguments, it is reasonalleconclude that while affect is
fundamental to any definition of the construct, smausness of affect is not
necessary.
3.1.4 Basic Emotions
In Section 3.1.3 above, it was noted that Ekman9Z)9ound certain facial

expressions to be universally recognisable. It alas noted that he, amongst others,

used this universality of expression as evidencawour of basic emotions. Since
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interest is considered by some to be a basic emotiother discussion of this

concept is warranted.

As far back as the seventeenth century, Descauntggested the existence of a set of
fundamental emotions from which all other emotidiesived (Oatley et al., 2006).
Under this conception, a fundamental or basic emoinvolves an affect which is
qualitatively distinct. Secondary (i.e., non-baséthotions are hypothesised to be
derived from either the overlap or the blendingtloé elemental emotions. lzard
(1977), Plutchik (1980), and Ekman (1992) are eXxampf contemporary theorists
who subscribe to this perspective. As might be ipted, however, there are many
scholars who reject the basic emotions concepteamt in its strict sense. One
significant argument in this regard is that it xéremely difficult to arrive at a set of
objective and generally acceptable criteria foegatising basic emotions (Turner &
Ortony, 1992). Another common and related argumerthat there is a lack of
consensus on precisely which emotions are the lbagis, even amongst proponents
of the concept. Thus, de Sousa (1980, p. 142) tresnented, “The diversity in the

lists [of basic emotions] is warning enough thag th an unpromising strategy.”

Lazarus (1991) has provided a practical resolutmthis impasse. While rejecting
the idea that basic emotions represent fundameig@hctions, he nevertheless has
asserted that the principle has utility in a geheense for those working in a
particular field of study. In this respect he hasrfd some agreement with Ekman
(1992) — a basic emotions advocate — who has sthtgdbasic emotions are not
single affective states but a ‘family’ of relatedtes. The notion of emotion or affect
families thus allows for the practical classificetiof similar states without invoking
theoretical disputes. So, for present purposeswtird ‘interest’ broadly categorises
such closely related phenomena as situationalestteindividual interest, curiosity,

intrigue, fascination, and excitement.

3.1.5 Summary

The above discussion has shown that despite afisarti level of controversy
regarding the details of the emotion phenomenamnaber of themes have achieved

wide acceptance amongst contemporary researchieeseTthemes include: a) that
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emotions refer to a relationship between a personaa object; b) that emotions are
complex processes involving numerous componentstha) emotions involve
physiological responses, behavioural/motivatioeaponses, cognitive elements, and
an experiential component; and d) that emotions lmarcategorised into families
having important similarities. The idea that appa#s are an essential component of
emotions is commonly but not universally acceptiddvertheless, since there is
widespread acceptance of appraisals amongst ntagorists and since the main
debate does not concern the existence of apprdisalsheir precise role in the
emotion process, the appraisal concept is includete as a key element of

emotional phenomena, too.

The concepts identified above have a number of rtapblinks to the present work.
First, they constitute the basis for this studystcal thesis that interest is an emotion
(see Section 3.2, below). Second, they providedy lod terms to describe interest,
its elicitors, and its products. And third, thetféicat emotions are associated with
distinctive behavioural responses provided a fotioddor the development of the

study’s instrumentation.

3.2 Interest as an Emotion

3.2.1 Introduction

The Opportunity Concept of Interest, which forme tentral organising principle of
this work, assumes that interest is an emotiois. the objective of this next section

to justify this assumption by reference to majdrddarly findings.

Current researchers hold a diversity of opiniongarding the phenomenon of
interest. First, there are those who assert thegrast is, indeed, an emotion.
Adherents to this perspective include Silvia (20@)sworth and Smith (1988a),
and Fredrickson (1998). Also included are Tomki2808/1962), who was the first
to consider interest an emotion (see Silvia, 20869, Izard (1977), who has asserted
that interest is the most commonly experiencedtpesemotion. At the other pole of

opinion stand Ortony et al. (1988) for whom intériesa cognitive function only. In
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between these two extremes are a range of pergpectiazarus (1991) leans toward
the negative end of the continuum, and has labatiedest — along with the related
states of anticipation, curiosity, and surprises-agre-emotion Ekman (1992) has
taken a more equivocal position, hesitating to ptdeterest under the emotion
rubric while not rejecting it outright. Deci and &ys opinion represents a peculiar
case. Their definition of interest as the “coreseffof self” has already been cited,
yet whether the word ‘affect’ was intended in iengral sense (as a synonym for
emotion), or in its precise sense (as the expéaienbmponent of an emotion
process) is never made clear in their writings.ialf distinctive opinion is found
amongst a number of specialist interest researchilrs view interest not as an
emotion per se but as representing a broader process of whichtiemas a
component. Authors in this category include KrapP0@), and Hidi and Renninger
(2006).

With such a diversity of views among theorists duld be possible to claim support
for any perspective. Nevertheless, a significardybof opinion — as well as data —
strongly suggests that interest is an emotion. réheainder of this chapter presents
arguments for this case, drawing upon the core eisof emotion theory as already
outlined. Note that in the following discussion,etlword ‘interest’ refers to

situational interest unless otherwise stated.

3.2.2 Interest as a Person-Obiject Interaction

One of the undisputed qualities of interest is thgberson must always have an
object to take interest in. Since this is trueiintaly and since it is also not disputed
on any theoretical or empirical grounds, the persgject nature of interest

represents a first point in favour of conceivingenest as an emotion. It is worth
noting that such a perspective is widely acknowsed@mongst contemporary
workers in the field. For instance, Shiefele andleegues have developed the
person-object theory of interest (POI) to expldie phenomenon (see Krapp &
Lewalter, 2001; Krapp, 1999). Moreover, the Engligird itself owes its roots to the

Latin inter essemeaning ‘being between’ (Rheinberg, 1998).
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3.2.3 Interest and the Four Response Components Bmotion

Does the phenomenon of interest exhibit all thelitigs of an emotion described
earlier? The following discussion addresses thisstjon, treating each of the four
emotion components — physiology, motivation/beharicognition, and experience

—in turn.

Physiology

Interest has been found to be associated with @auof physiological parameters.
One of the most significant results in this respecthat an increase in interest is
reliably correlated with decreased heart rate 1z4091). This same result has been
reported by Libby, Lacey, and Lacey (1973) who dtaand that pupillary dilation
showed a significant positive correlation with thigention/interest value of visual
stimuli. Other data indicate that interest is mdiato various bio-electrical responses.
For example, a range of studies reported by Ber{$8&8) showed that exposure to
interest-inducing stimuli elicited changes in galicaskin response and electro-
cortical activity. Similarly, Tomkins (2008/19622ported that interest responses are
associated with increased rates of neural firinigli, Renninger, and Krapp (1992)
have pointed out that findings such as these deomdtitute evidence that interest is
associated with any unique physiological factort Wes is neither surprising nor
contrary to the idea of interest as an emotionhds already been shown, distinctive
physiological patterns have not been observed famyremotions and Lazarus has
proposed that emotions are best identified by mhggical change rather than by any

specific function or functional pattern (see Seattil.3).

Behaviour/Motivation

Despite earlier comments that, in the context obteon theory, behaviour and
motivation constitute a single category, these ptenomena will be discussed
separately here. With respect to motivation, lificult to discuss interest without
broaching the topic of motivation in one form oo#rer. For instance, Deci’s (1992)
comment that “interest is the core affect of saldse not out of interest research but
from that author’s investigations into intrinsic tivation. Indeed, the relationship
between motivation and interest is such a closefamdliar one that its existence

needs little support from abstruse scientific tisng. Hidi and Renninger (2006, p.
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113) have summarised the whole matter concisehterest is always motivating”.
Consequently, it is here assumed that interestremtly involves a substantial

motivational aspect.

With respect to behaviour, a number of distinctteerelates with interest have been
observed. For instance, various studies have shmigrest to be positively
associated with improved attention — whether deffiag visual fixation (Langsdorf,
Izard, Rayias, & Hembree, 1983) or as the duraténfocus on a task (e.g.,
Reynolds, 1992). Similarly, interest has been shotwn predict exploratory
behaviours, such as time spent viewing an imagar(&\k Day, 1971). Another
strand of evidence relates to facial behaviour.utnber of researchers, dating back
to Charles Darwin, have sought to establish retatips between interest and facial
expression. Reeve (1993), for instance, investib#te expressions of volunteers
viewing short video clips. In accordance with mamgvious studies, he found that
interested subjects had a strong tendency to dematmsa ‘hard stare’ during
viewing. Specifically, this expression was charasezl by wider parting of the
eyelids, less frequent closing of the eye, fewderdd eye movements, and a
diminished degree of head movement. From this sampfindings it is clear that
interest is characterised by quite distinctive aat actually unique — behaviours, a
fact which argues in favour of interest as an eamtSeveral measures of interest
behaviour — in particular, attention to instrucabriasks — were employed in the
fieldwork of this study. These are discussed iradl&ection 7.3.4.

Cognition

The Opportunity Concept of Interest states thatradt is an emotion that arises
when a person appraises an object as providingpipertunity to fulfill a need.
According to this view, cognition — and specifigalhppraisal — is central to the
emotion of interest. Due to the many issues sudimgnthe role of cognition in
emotion and the importance of appraisals in thesggion of interest, this matter

will be covered separately in the next chapter.

Experience
Is there such a thing as a distinctive interesec® Unlike the question of

behavioural or physiological indicators, this isjaestion that cannot be resolved
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entirely objectively. Izard (1977, p. 216), a basmotions theorist, has described the

experience of what he calls interest-excitemerfiolb®ws:

Interest-excitement is the feeling of being engagealght-up, fascinated,
curious. There is a feeling of wanting to investigdecome involved, or extend
or expand the self by incorporating new informatiand having new

experiences with the person or object that hasuttited the interest... Even
when relatively immobile the interested or excipeglson has the feeling that he

is ‘alive and active’.

In some senses, a description of this nature isne&ht since everyone knows the
experience. Indeed, were there a person who dickmow it, they would gain little

more insight from these words than would a persho thwad never tasted curry gain
an appreciation of that experience from an essaytaih Yet the fact that such a
description is self-evident is in itself signifidait reminds us that interest involves a

clearly recognisable — and commonly recognisedperential quality.

It is not the intention here to argue that inteliesha basic emotion — as Izard and
some others would have it — but rather to estabiblether or not interest has a
distinctive experiential aspect. And since it isstidictiveness, rather than
exclusiveness, that is important, it is difficutbtrto conclude that interest involves
such a component. Ortony et al. (1988), howevere ltéaimed that interest is not an
emotion at all but a cognitive state, while othérg., Ainley, Hidi, & Berndorff,

2002) refer to interest as a psychological stateliing a range of emotions. Each of
these perspectives deserves some attention indfghe present view of the interest

experience.

First, if we are to accept Ortony et al.’s viewrthge must classify Izard’s interest-
excitement description as referring to cognitiothea than affect and therefore
conclude that Izard’s repeated use of the worditfgeis incorrect. It is the position
taken here, however, that the experience of intesesat least in part, an affective

one and not purely cognitive.
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The second matter requires a more detailed treatritdras already been suggested
that interest definitions can be divided into tweodd categories: descriptive
definitions and emotion definitions (see Sectior6.?. Perhaps the most
fundamental difference between these two viewkasthe former regards interest as
involving emotions rather than being one. Those whbscribe to the descriptive
view refer to the affective aspects of interesvémy general terms. Thus, Hidi and
Renninger (2006, p. 112) have stated that “thectffe component of interest
describes positive emotions accompanying enjoymedrdpp and Lewalter (2001,
p. 212) have referred to “feeling-related valencesth as “joy, optimal arousal or
feelings of competence, autonomy and social reteesl; Sansone and Thoman
(2005, p. 175) have written that “the general dffectone is positive”; and so forth.
The situation is complicated further by assertitimat interest may also involve
negative feelings (e.g., Ainley et al., 2002). Whst always lacking in such
descriptions, however, is specificity regardingaffiective quality — or even a cluster
of qualities — that is diagnostically definitivé.i$ the position taken here, however,
that 1zard’s description of the affect of interestorrect and that such an experience
is sufficiently distinctive to constitute an essahtcomponent of the interest
experience and thus to be considered a diagnestiare.

3.2.4 Summary

The foregoing discussion clearly demonstrates thiwing: a) interest always
involves a person-object relationship; b) interesfponses are implicitly associated
with motivation; c) interest responses have beersistently correlated with a range
of clear physiological and behavioural parameteasd d) interest has clear
experiential characteristics. These phenomena ansidered by the majority of
emotion theorists to be the requisites of an emotidthough the issue of cognition
has yet to be properly addressed, the above disoussmprehensively validates
Ellsworth’s (2003, p. 84) comment, that “even by thtrictest standards of the
strictest categorical emotion theorists, interasdlifles [as an emotion]”. Thus, the
first premise of the OCI — interest is an emotionan be seen to have substantial

support.
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3.2.5 Implications and Applications

The above conclusion has a range of important gapbns for the present study and
for interest research generally. Although thesé el discussed in detail in Chapter
6 it is necessary here to cover some other mat&ated to the finding that interest is

an emotion.

The Relationship of Interest to Other Emotions

In their book The Cognitive Structure of Emotign®rtony et al. (1988) have
presented a classification scheme for what thelyprakpect-base@motions. The
primary dichotomy in this scheme is between hopetEms (arising from the
prospect of desirable events) and fear emotionsirigr from the prospect of
undesirable events). They argue that within theseal categories, the specific type
of emotion is determined by whether the prospecévent has been confirmed,
disconfirmed, or remains unconfirmed, while the réegof emotional intensity is a
function, jointly, of the degree to which the evéentlesirable or undesirable and the
likelihood of the event transpiring. On the basistleese dimensions the authors
argue, for instance, that hope arises when a pesspleased about the prospect of a
desirable event, while disappointment arises wheretis disconfirmation of such an
event. Conversely, they argue that fear is elioen a person faces the prospect of
an undesirable event, while relief is experiencéth the disconfirmation of such an

event.

It takes little effort to insert interest — as ceived in the present work — into these
authors’ scheme. The OCI holds that interest is eh#tion arising when an
opportunity (i.e., prospect) for need-fulfillmestdetected. Such a definition fits very
closely with the description of hope given abovedded, Ortony et al. listed the
words anticipation, excitement, and expectancyyasrsyms for hope, words which
echo lzard’'s terminterest-excitementCuriously, however, they did not consider
interest an emotion at all, a conclusion basedam @n the results of a linguistically-
based investigation into people’s use of emotiomdwdy Clore, Ortony, and Foss
(1987). On account of the extensive arguments @yrgaovided above, however,
their rejection of interest as an emotion is rejdchere. Nevertheless, the general

structure of Ortony et al.’s scheme has been de=ttin order to: a) demonstrate that
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mainstream emotions theorists have repeatedly cgaedeon conclusions very
similar to the OCI; and b) illustrate how interesight be understood in relation to

other emotions.

A Proposed Classification System for Situational Ardividual Interest

It was observed earlier that affective and conafienomena are difficult to
distinguish. It was also noted that a parsimonisaisition to the problem has been
proposed by McTeer (1972), viz.: long-term, pensgsteactions ought to be labelled
as motivations, while short-term reactions shoulel termed emotions. This
distinction can be validly applied to interest the@as a means of differentiating
situational interest from individual interest. Ifewapply McTeer’'s criteria, then
according to the OCI, situational interest is arogom while individual interest is a
motivation. This division is not perfectly discrethe former can be seen to overlap
with the latter. Nevertheless, there are theoretind practical values in making the
distinction. In the present study, the levels afividual interest in science generally
and situational interest in science classes spadifiwere both measured, each using
separate instruments, and their relationships exetensively analysed (see Chapters
8 and 9).
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Chapter 4

INTEREST AND APPRAISAL

4.1 Introduction to the Theory of Appraisals

4.1.1 Introduction

The second clause of the OCI states that the emofimterest arises when a person
appraises an objeciThe matter of appraisals has already been intedibriefly but

will now be treated in detail.

According to modern theorists, emotions are notloam occurrences but arise in
lawful fashion as a response to stimuli (FrijJda88p Part of this lawfulness is that
emotions are initiated by cognitive assessmentheifpotential of stimuli to affect
the individual. These cognitions have been termppraisals Parkinson (1994, p.
493) has stated, “Appraisal theorists suggest thathat gives an object emotional
impact is its relevance to the individual's perdocancerns”. The object in this
context may be a literal, concrete thing or anralebn — an idea, a topic, or “any
other content of the cognitively represented lfpaee” (Krapp, 2002, p. 410).
According to appraisal theory — and thus, also,Qpeortunity Concept of Interest —
the object does not ‘contain’ the emotion, nor daayg object invariably elicit a
specific emotion. Rather, an emotion arises in soraalue to the conclusion that an
object has the capacity to affect them.

An important distinction must be drawn here betw&eowledge and appraisal,
since they are often confused. According to Lazamnd Smith (1988), knowledge
refers to cognitions — whether primitive or complexabout the way things are and
how they work. In any interaction knowledge is reszgily invoked; yet, if an
interaction does not implicate a personal investnoérsome sort, the cognition is
‘cold’ and is not an appraisal. Conversely, if ameraction has consequences for
something in which the person has a stake, themdbaition becomes charged, or

42



‘hot,” and is thus an appraisal. This distinctioayrbe illustrated by reference to a
simple teaching scenario. Most high school studexdsgnise what a Bunsen burner
is, know what it is used for, and are able to des@ine safety precautions associated
with its operation. All this is knowledge. Certatudents, however, when asked to
actually light a Bunsen burner become afraid (e@perience an emotion) because
they conclude they will be burned by the flame. sThatter cognition — the

assessment of danger from the apparatus — is aaisgp

Another matter deserving clarification herepisrception— a word which has two
distinct usages, both significant to appraisalse Tibkst usage is as a synonym for
understanding or interpretation. In this regard,g&s (1951) applied the term
perceptual fieldto describe the world as it is interpreted andeemced by an
individual. Implicit in this term is the idea thabhe’s understanding (i.e., perception)
of reality may differ from objective fact. Agairhé Bunsen burner provides a useful
illustration. For teachers and chemists who hawa ube apparatus many times, a
Bunsen burner is a mundane object whose behawsquedictable and manageable.
For a small number of students, however, the Bubsener is an object of terror, a
monster that might attack at any moment. The obgcne and the same, but the
perceptions are utterly different. Consequentlg, émotions aroused in a teacher by
a Bunsen burner — if any — will be entirely diffetéo those aroused in a pyrophobic
pupil. The other usage of perception is as a symofgr sensory detection; this
meaning has direct relevance to appraisals, tas.dkear that a person’s perceptual
field is dependent, at least in part, on the datalable from the senses. In the case
of a physical object it follows that changes in thality or quantity of sensory data
may alter a person’s understanding and hence aapraii an object. Although the
issue of perception does not affect debates oveméture of appraisalser seor
their role in emotion processes, it is clear thatpption is intrinsic to appraisal and
thus can be a significant factor in the elicitatmfnemotions, including interest. For
this reason, measures relating to perceptual glewdre included in the instruments

used for this investigation (see Section 7.3.4).
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4.1.2 Appraisal Structures and Processes

Appraisal theorists hold that specific emotions @ssociated with specific appraisal
patterns. Thus, the study of appraisal phenomedavided into work orappraisal
structure — the patterns of cognition underlying each enmotio and appraisal
processes- the sequencing of appraisal patterns during iem®t(Silvia, 2006).
Together, these ideas form a framework for evalgathe appraisals models that

have been proposed for interest and thus, als®@le

Appraisal Structures

It is widely agreed that the most fundamental aigpta are those that ascertain the
likelihood of harm or benefit arising from a givetimulus. Stimuli evaluated as
harmful will result in negative emotions, whilsbe judged beneficial will result in
positive emotions (Ellsworth & Smith, 1988a; Frijd#988). Lazarus and Smith
(1988) have termed these evaluatiggrémary appraisals Secondary appraisals
relate to other subject-object interaction factsteh as coping potential, blame
(Lazarus & Smith, 1988), causal agency, effort, @né certainty of the event
(Keltner & Ekman, 2000). It is secondary appraishl determine the exact nature
of the emotion (Lazarus & Smith, 1988).

Appraisal Processes

Before considering interest appraisals, an intradocto appraisal processes (i.e.,
sequences) is necessary. The following outlinaken from the model proposed by
Stein and Levine (1991). While their model diffénssome details from those of
other researchers, it shares sufficient similaritie justify its use in the present

context as a framework for the discussion of agpigrocesses generally.

According to Stein and Levine’s model, appraisaésinextricably reliant upon pre-
existing cognitive capacities and their model iwesl two such capacities which
enable appraisal processes to take place. Theidiste ability of each person to
store information about subjective states and lpodihctions. These representational
systems consist of: a) information regarding stétes are desirable and those that
are undesirable; b) information about conditionat tiead to such states; and c)

information regarding priorities for the attainmemtavoidance of those states. This
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information is, in other words, a value system \tpcovides reference points for the
assessment of stimuli. Since this value systemlwegoonly knowledge, it provides
resources for appraisals but is not, in itselfappraisal. The second element in the
model is the capacity to detect change, both withid without. This capacity
includes the ability to assess changes in compatsone’s stored values and goals.
Stein and Levine assert that a critical part of thenge detection system is a
‘meaning analysis’ of incoming data which invohasattempt to integrate incoming

information with existing knowledge structures.

The first actual process in their model — but om technically considered an
appraisal — is hypothesised to follow directly framar change-detection capacity.
When discrepant (i.e., novel) information is detd¢ctthe mismatch causes an
interruption to thinking which in turn causes futhcognitions plus autonomic
nervous system activity. Thus, novelty detectiorsasgd to be the first process in
emotional onset and the one that triggers all sdiog processes. The notion of
incoming data being compared to existing knowledgrictures bears a strong
resemblance to Berlyne’s collative variables —aflaes well known to be involved
in the elicitation of interest (see Section 2.23gin and Levine argue, however, that
all emotional responses owe their inception — astlén part — to novel information.
Frijda (1988) and Scherer (1984) have taken anticinposition and even lzard
(1977), who rejected the necessity of appraisalgemotion, also recognised the
intimate connection between novelty and emotiongket. The importance of novelty
to interest, education, and this study in particulaill be discussed further in
Sections 6.4.1 and 10.3.4.

Following generic emotional activation, Stein andvine have asserted that the
nature of individual emotional experiences is daxdtidby any of a suite of appraisals,
such as the importance of the goal, the capacitgppe with goal failure or success,
and the certainty of goal realisation. This per§igeds in accord with the views of

many other theorists although the relative impataafforded each appraisal type

differs from one scholar to another.
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Implications of Appraisals

A direct implication of the concepts presented &bisvthat as appraisals change, so
too do emotions. Thus, appraisals account not @ythe diversity of emotional
experience but also for transitions between emstibrdeed, the explanatory power

of appraisals is such that Scherer (2001, pp. 389-Bas commented:

As far as one can see, there is, at present, tdevédternative to an appraisal
(in the broad sense of the word) explanation fer general prediction of the

elicitation and differentiation of emotions.

While there are some scholars (e.g., Zajonc, 1P8@ksepp, 2003) who do not share
Scherer’s confidence, their objections do not camdke significance of appraisals
per se only their precise relationship to emotionaliatibn. Since these debates are
highly technical and peripheral to present purpoesposition adopted here is that
interest induction depends on appraisals. Spedifierest appraisals will be

discussed in Section 4.2 and the measurement chigpprelated phenomena in this

study will be discussed in Chapter 7.

4.1.3 The Significance of Value Appraisals

As already described, value appraisals (i.e., pyragpraisals) assess whether harm
or benefit may arise from a stimulus or situatibazarus and Smith (1988) refer to
such appraisals as primary not due to their pasitiothe temporal sequence of an
emotional process but because they establish tb&iamality or ‘heat’ of a situation.
Value in a primary appraisal can equally well be reféri® as an object’s
significance (Alexander & Jetton, 1996; Ellsworth & Smith, B8, its importance

or its motivational relevanc¢Lazarus & Smith, 1988; Stuckey et al., 20M\3ewed
from a different perspective, values can also becrilged as an individual's
internally representegoals (Austin & Vancouver, 1996; Lazarus, 1999), thepeds
(Kasser, 2002), theiaims or their purposes(Ryan, 1995). This proliferation of
value-related terms can obscure the fact thatdheegphenomenon is being referred
to. The most significant fact to note in respectafiies — however described — is that
without an evaluation of personal significance gnaotion will be experienced.
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4.1.4 Summary

An appraisal is a cognitive process during whiclstimulus is assessed for its
potential to impact something that a person valAggraisals rely on other cognitive
capacities and processes, including stored knowleaigd the ability to detect
change. Stored knowledge provides a value systemappraisals while change
detection is the process which actually initiatesoBonal response. The nature of
any individual emotion that follows change detettie determined by: a) primary
appraisals of potential harm or benefit; and bpadary appraisals which determine
the precise emotional quality.

4.2 The Appraisal of Interest

4.2.1 Previous Interest Appraisal Models

It has been observed that while appraisal appr@atthemotions in general have a
long history, appraisal approaches to interest\emg recent and, thus, few in
number (Silvia, 2005; 2006). Indeed, at presenty dmlo appraisal models for
interest have been presented in the psychologieedture.

Ellsworth and Smith (1988a) investigated appraisalensions of interest but only as
part of an attempt to differentiate between a raofypositive emotions including
love, surprise, happiness, and hope. They found ititerest could indeed be
differentiated from other positive emotions butttbaly one dimension attentional
activity — was decisive. The dimension ohportancewas found to be highly
correlated with interest but, since it was alsdhigorrelated with other emotions in
the study, it was not considered diagnosticallyfuls&nfortunately, Ellsworth and
Smith’s results do not provide any insight intoensist over-and-above what has
already been described. That subjective importamas found to be significant
merely confirms a basic principle of appraisal ttyeds for attentional activity, it is
debatable whether this is an appraisal, an alleghitive process (see Lazarus &
Smith, 1988), or a consequential behaviour.
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Silvia (2005), on the other hand, has proposed exifsp appraisal structure for
interest. In what he admits is a simple and prelarny formulation, he suggests two
components: 1) an appraisal of stimulus noveltyqgexity; and 2) an appraisal of
coping potential. These appraisals have their msigh Scherer’'s (2001) stimulus
evaluation checks (SECs) and that author’s appsamsadel, both of which will be

discussed further below.

The first of Silvia’s interest appraisals, the nibyeomplexity appraisal, is derived
from one of Scherer's SECs termed timvelty checkUnder Silvia’s conception,
however, the novelty-complexity appraisal is mdnmant an assessment of simple
newness; it refers to evaluations of a family obgarties — including ambiguity,
uncertainty, complexity, and contradiction (i.eqllative properties; see Section
2.2.2) — which interrupt cognitive processes anthgoran object to a person’s
attention. The second appraisal in Silvia’s schesrkat ofcoping potential Coping
potential appears in the appraisal structures afiymemotions but in the case of
interest, Silvia has suggested that it “probablfense to people’s appraisals of

whether they can understand [an] ambiguous even8().

Silvia summarised his proposed structure by postiglethat interest is evoked by
stimuli appraised as “not understood but understaled (2006, p. 58). In support of
this, he reports the findings of four experimemtsahich participants responded to
either visual imagery or poetry. Using both subyectand objective measurement
techniques, he found that novelty-complexity angicg potential appraisals did,
indeed, predict subjective interest ratings of aasi aesthetic stimuli. These
appraisals continued to predict interest even aftatrolling for personality traits

such as curiosity and openness. On the other hhedsame appraisals did not
predict enjoyment, a related positive emaotion.

In light of the theoretical issues treated earlewever, Silvia’s appraisal structure
for interest appears incomplete on a number of tsourhe first problem concerns
the absence of any clear primary appraisal. Ifibxelty check is such an appraisal,
Silvia does not suggest what personal value thesltbydgollative variables might

hold for an individual. A related problem is thatvelty is widely regarded as a

necessary initiator for all emotions and thus Silappears to be reiterating a well-
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established principle of generic emotional onsé¢hemthan identifying a unique
interest appraisal. A third problem for his modethat while coping potential may
indeed influence interest experiences in many mt&s — such as in his own
experiments — the possibility of other appraisalety being involved in interest
generally cannot be ruled out. The above consideimtsuggest that Silvia's
conception of interest is not definitive and thnadequate for the purposes of this

study.

In his bookExploring the Psychology of Interg®006), Silvia commented that:

the field [of interest research] has a long “layniist” of variables that affect
interest, but it lacks a theory that explains wiytaffect interest and how they

might relate to each other. (p. 78)

To illustrate this point, he provides a sampleaaftérs known to induce or enhance
readers’ interest in texts including coherence,eea$ comprehension, prior
knowledge, themes of death or sex, vividness, autlmice, imagery, readers'
connections, importance, character identificatidamiliarity, unexpectedness,
emotiveness, and engagement (see Table 2.1, Se&tRoh). While it is easy to
recognise how unexpectedness relates to novelty,haw coherence and ease of
comprehension relate to coping potential, it is atoall clear how such variables as
author voice (see Section 2.2.2 for a definition}temes of death and sex fit with
his model. Even more significantly, Silvia’s deption of interesting stimuli as
those which are “not understood but understandalsieéms, in fact, to be

contradicted by variables such as familiarity andrknowledge.

In respect of the ‘laundry list’ Silvia has writtefWhat do these variables have in
common? Can they be integrated into a simpler detvaviables?” (p. 78)
Unfortunately, Silvia’s own model does not providesatisfactory answer to these

questions. Another approach is required.
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4.2.2 Appraisals and the OCI

The Opportunity Concept of Interest assumes thatest is an emotion with more
specific characteristics than identified by Ellsthoand Smith, yet one with a
broader scope than suggested by Silvia. The OCtaggg structure of interest,
hitherto only described summarily, is now explaifady.

OCI Appraisals in Detail

The OCI defines interest as an emotion elicitedthy appraisal that an object
provides the opportunity to fulfill a need. Thisngeal appraisal can be broken down
into two components: 1) a primary appraisal of nkdfillment potential; and 2) a
secondary appraisal of opportunity — that is, dfilflonent likelihood. This structure
does not preclude the involvement of other appisibat the themes of need-
fulfillment potential and likelihood are here cateied to be necessary and

sufficient.

Unlike in Silvia’s scheme, novelty checks — that isterruptions to cognitive
processing caused by the collative propertiesiofudt— are not included among the
OCI appraisals. As has already been discussed,ltpax@luation processes are
widely considered to be essential to the onsetl @naotions and thus have no value
in discriminating interest. Novelty is, however spdated to play another role in the
elicitation of interest via the direct provisionrfoertain needs, but this matter is
treated in Chapter 6.

Support for the OCI Appraisal Structure

It was suggested earlier that research has beeverpng upon a conception of
interest like the OCI for some time. We can seeegample of this in Scherer’'s
stimulus evaluation checks — from which Silvia dreame of his main appraisal
ideas. Scherer's SECs include nearly identical @pgls to those proposed in the
OCI, viz.: goal/need significance (c.f. need-fuitfient potential) and outcome
probability (c.f. fulfillment likelihood). It is threfore surprising that Scherer never
actually discusses intergs¢r se Despite this omission, the similarities of Scinere
conclusions to those of the OCI are striking arel tegre treated as support for the

present conception.
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The OCI appraisal structure also displays a distilkeness to the expectancy x
value model used to explain motivational levelse(3®lman, 1955; Heckhausen,
1977; Shah & Higgins, 1997yalueis clearly akin to need-fulfilment potential (see
Section 5.1.2), anéxpectancyis a synonym for likelihood. Of course, the OCI is
proposed here as a model for an emotion, not avat@n. The relationship between
emotion and motivation was discussed earlier, heweand it is clear that the two
represent points along a single continuum rathan tldiscrete phenomena.
Consequently, expectancy x value theory furnishgpart for both the OCI and for
the differentiation of situational interest and iindual interest as proposed in
Section 3.2.5. In this respect, it is significamttboth Tsai et al. (2008) and Sansone
and Smith (2000) have referred to the expectancyalke relationship in their

discussions of interest induction.

Implications of OCI Appraisals

The OCI appraisal structure has a range of impdinat for interest theory and
teaching practice, as well as for the present stddsnajor theoretical result is the
prediction that interest should be extremely comm8mce the primary OCI
appraisal (i.e., need-fulfilment potential) appli® any object relating to any need,
and since needs are virtually ubiquitous, it isb® expected that this appraisal
condition will be met very frequently indeed. Sianly, the secondary OCI appraisal
(i.e., fulfillment likelihood) only limits interesbnset when opportunities for subject-
object interaction are completely absent. Sincéllfukent opportunities might be
available even via remote interactions with an chjehere are a great many
circumstances in which this second appraisal doibewill be met. While empirical
data on the occurrence of interest is lacking,dz@977; 1991) has opined that
interest is the most common emotion and one nedwgys present in the psyche.
His view is congruent with the predictions of th€IO

The most salient teaching implication of the OQprasals is that there can never be
any object, activity, event, or lesson that is gnéged to elicit interest in a given
student. Rather, interest will only arise when stasm stimuli relate to something a
student values. Consequently, it is a mistakedacliers to assume that their subject
— or any component of their subject — is inheremitgresting. Equally, however, no

topic is inherently boring. What matters in allacimstances is the match between
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the student and the stimulus. It is toward an wtdading of this important match
that the empirical portion of this study is dirette

A final matter arising from the OCI appraisal sture concerns the relationship
between interest and negative emotions. The two &@raisals imply that interest
should be a positively-toned emotion. Interest, éwav, is often reported in

emotionally negative circumstances. This situatias graphically illustrated by a

student who participated in the present study. @nolwn initiative, she described a
lesson during which a teacher had demonstratedopleeation of the alimentary

system using physical analogues of saliva, magiitatiigestion, and excretion. “It

was the most disgusting thing | have ever seenyitifmy” she explained. It was also,

she said, one of the most interesting and memomgeriences of her schooling
career; and she added, “I aced that test”. Sucbrte@re by no means unusual.
During an investigation into unpleasant experien&sworth and Smith (1988b)

found that approximately half of their subjectsoateported experiencing interest
during the events in question. Ainley et al. (2088) Hidi and Harackiewicz (2000)

have also reported this phenomenon.

So, how can negative emotions be reconciled wighappraisals postulated by the
OCI? Appraisal theory itself offers an answer t tbroblem. Emotions are often
discussed as if they occurred in isolation from anether. Such abstractions are
necessary for the purposes of research and instnustit they belie the complexity
of reality. In the flow of daily events, threatsdampportunities occur in great variety,
both concurrently and sequentially. If we accepirajsal theories as explanatory of
isolated emotions, it is no great leap to posit thaltiple, simultaneous stimuli will
elicit multiple, simultaneous appraisals and hersgmultaneous — or nearly
simultaneous — emotions (c.f. Ortony et al., 19B8n Ze’ev, 2000). Thus, if a
teacher brings a python into class, students mdobeinterested and afraid at once:
interested because of the opportunity for a neweegpce (and perhaps bragging
rights if permitted to handle the reptile), andaadr because of potential harm.
Indeed, one might expect interest to be more rgaddtectable in negative
circumstances — wherein it represents a contragtimgtion — than in positive

situations where it would tend to blend in with Bamemotions such as enjoyment.
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4.2.3 Summary

Only two appraisal models have previously been gsed for the emotion of
interest, but both have failed to adequately expilaé wide variety of circumstances
in which interest is known to be elicited. The Odwever, provides a satisfactory
alternative by positing that interest involves twey appraisals: 1) a primary
appraisal of need-fulfillment potential; and 2)ez@ndary appraisal of opportunity or
fulfillment-likelihood. This position is supportealy similar formulations proposed
by other researchers, including Scherer's stimubwaluation checks and the
expectancy x value relationship often cited to akplmotivational strength. The
frequent reports of interest being experiencedssoeaiation with negative emotions
do not negate the status of interest as an ematidncan be readily explained by

reference to appraisal theory.
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Chapter 5

INTEREST AND NEEDS

5.1 Introduction

The third and final clause in the OCI states that@emotion of interest arises when
an object is appraised as offering an opportunitiplfill a need The source, nature,
scope, and significance of needs will be considerdldis chapter.

5.1.1 Need and the Self

Fundamental to the OCI is the widely acknowledgaacept of ‘self. Krapp (2002)
has defined self as “the central area of an indiaiid structure of personality” (p.

409). Other aspects of personality exist, moreadisirom this core, but the self is:

the integrative center of the organism, the sgisythological processes that is
attempting to make experience whole, to feel auitelly behind its behaviors,
and to grow. (Kasser, 2002, p. 125)

The self is not conceived to be a static entity dutynamic one, characterised by
both change and growth. Nor is self a mere construérom social imitation but the
consequence of a deliberate interaction betweemtiigdual and their environment
(Krapp, 2002). Each self has its own inclinationsl @ person’s engagements with
the world around them are directed by those intbna toward expansion and
refinement (Deci, 1998). The self is also undemttm have an intrinsic desire for
optimisation — or, as Ryan (1995) has put it, adéscy to “promote growth,
integration, and the resolution of psychologicatonsistencies and conflicts” (p.
397). A reflection of this orderly, optimising trerof the self is that people have
purposes, goals, or needs which their behaviounstaifulfill. Thus, a student does
not enter a science classroom dalaula rasa but as a highly differentiated identity
with a peculiar set of needs that they conscioumlygtherwise, aim to fulfill. Thus,
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whether they recognise it or not, teachers are aresims by which student needs are
either satisfied or thwarted.

5.1.2 Clarification of the Word ‘Need’

Since the word ‘need’ carries with it overtonesnirds use in other psychological
contexts, some clarification is necessary. Neawigo be understood here purely in
the sense implied by drive theory — that is, adgaally-based requisite which arises
cyclically and recedes into quiescence upon satisfa Instead, as per the outline in
Section 4.1.3, need refers to a thing valued orontamt to the individual but which
is in some sense lacking. This is not to imply tthet thing lacking is essential or
even beneficial to the person’s actual well-beingeed is simply a subjective state
of want. In the following discussion the terms ‘goand ‘need’ are used
interchangeably.

5.2 Need Classification

As detailed in Chapter 4, an emotion arises wheindimidual appraises an object as
having the potential to affect something they valbelf, need, and emotion are thus
intimately related aspects of the psyche and #id tf emotion research necessarily
shares territory with that of goal/need reseafdthough it is not practical to discuss
the matter in great detail, a general introductiomeed theory is necessary for a
number of reasons. First, the notion of need isesldéd in the OCI and dimensions
of need inform the empirical component of this gtudlore importantly, however,

an understanding of need provides insight intanditere of interest as a whole.

The field of goal/need theory is broad. Austin Afahcouver (1996) have compiled
a list of 31 theories of goal-like constructs arukit list is not exhaustive.

Consequently, no attempt is made here to addresy egpect of the topic or every
theorist. Instead, the focus will be on a smalesibn of taxonomies which attempt
to rationalise the spectrum of human needs intdulsead economical dimensions.
These dimensions will, in turn, be used as pathefstructure of the observational

schedule employed in the field work.
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5.2.1 Maslow’s Hierarchy of Needs

The most famous and well-regarded need taxonorMasiow’s hierarchy of needs
(1970). Maslow postulated that the desires or matitws which occur to an
individual may be organised into five basic neexbsks: 1) physiology; 2) safety; 3)
belongingness/love; 4) esteem; and 5) self-acatahis. Maslow theorised that such
needs impose themselves on awareness in the astet hnd that motivations to
fulfill needs at the higher levels are predicatedsatisfaction of the needs at lower
levels. Thus, a student would not be motivated aokvwior the approval of a teacher
(an esteem need), for instance, if they were stgrya physiological need); the

search for food would take absolute priority.

Maslow made other distinctions regarding the progerof needs at different
positions in the hierarchy. The four lower-leveleds he described ateficiency
needsbecause without them the individual would actuéléy harmed or impaired.
For the highest echelon in the scheme, howeverydesl the ternactualisation
needs This category represents all inclinations to egian, personal growth, and
the fulfillment of individual potential. He also kawowledged that the urgency of

needs diminished with ascension through the hibyarthus:

The higher the need, the less imperative it isdloeer survival, the longer
gratification can be postponed, and the easies for the need to disappear
permanently. Higher needs have less ability to daisi, organize, and press
into service the autonomic reactions and other @aea of the organism. (p.
98, 1970)

Maslow’s hierarchy is part of a sophisticated pdphy of motivation of which one
other aspect is relevant to the present discussibie notion of ‘love identification’.

Simply put, love identification means that when quegson loves another, the first
person will tend to respond to the other’'s needf @swas their own. Indeed, as
Maslow put it, in such a situation, “the other'sedes his own need” (p. 99, 1970,
italics in original). An extension of this idea hamsplications for student-teacher

interaction and will be discussed in Section 5.2.4.
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In the period since Maslow first proposed his systenany have recognised its
limitations. Mclnerney and Mclnerney (2002) havensoarised the problem well:

While acknowledging the apparent logic of Maslowigrarchy, humans are
very complex creatures and there are many situatitiat contradict his

approach. (p. 431)

Indeed, there is no system of categorisation #yateisents human need dynamics so
perfectly that another theorist has not seen fdigpute it or suggest a modification.
Thus, as Ford (1992) has noted, all taxonomiessalgect to the idiosyncrasies of
their creators and cannot be considered an ultinbvatd. Nevertheless, while
Maslow’s strict hierarchical arrangement is no lengonsidered acceptable by
many, the notion of basic needs is widely emplogsice dimensional need

classifications reduce an otherwise endless liat\tery short one (Ryan, 1995).

5.2.2 Ford and Nichol's Goal Dimensions

Another dimensional classification approach is tfatord and Nichols (cited Ford,
1992) who structured their own system by first idgishing within-person goals
from person-environment goals. Under these twodhmadings they have identified
various sub-classes, each containing yet furthgsidns. For example, their within-
person category contains affective, cognitive, anbjective organisation goal sub-
classes, with the affective sub-class subsuminggtbes of arousal (also called
entertainment), tranquility, happiness, bodily sgiafis, and physical well-being.
The full taxonomy is set out in Appendix A and imeptions for empirical

measurement in the present study are treated tin8éc4.4.

5.2.3 Physiological vs. Psychological Needs

Yet another approach begins by distinguishing miggical requisites from

psychological ones. Physiological needs are readidpgnised — food, water, sleep,
etc. — and equate to the first level of Maslow’srarchy. Whilst the emphasis with
these phenomena is on the survival of the orgaaisanpurely biological level, some
researchers (e.g., Izard, 1993; Tomkins, 2008/186%2¢ drawn attention to the fact
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that physiological factors have the capacity toivaté emotions. Indeed, it is
virtually self-evident that physical requirementssé such significance to people that
the possibility of their satisfaction or frustratioeadily evokes strong emotional
responses. In the present context, then, it isoredse to infer that opportunities for

physical need fulfillment may elicit the emotioninferest.

With respect to psychological needs, various digssions have been suggested. A
commonly-cited approach is that proposed by Con(iEd90), who synthesised
previous work on motivation and social interactioméo three need themes:
competenceautonomy andrelatedness Competence refers to the need to interact
effectively with one’s surroundings and to be abte attain personally valued
outcomes. Autonomy refers to the need to choodae &elf-initiating, and thus to act
in accordance with one’s self. Relatedness retethd need to be both connected to
and valued by others (see also Reeve, 2005; D86B)1 Deci and Ryan consider
these psychological needs to be innate, not leaareithus universal to all cultures
and backgrounds. They believe that they are natitiein the sense implied by drive
theories but spurs toward personal growth (Deci M 2000), and, as has
previously been noted, they consider these needdetomore conducive to
psychological — rather than physiological — methoflsanalysis. This three-way
classification has been widely adopted by othesaeshers (e.g., Krapp & Lewalter,
2001; Sheldon & Filak, 2008; Van den Broeck, Vaesteste, De Witte, Soenens, &
Lens, 2010) and provides important insights in® nlature of student lesson interest

and, indeed, student behaviour more generally.

5.2.4 Practical Implications

Although a summary of theoretical need dimensioinik lve given in Section 5.4,
some preliminary conclusions relating to classrqmactice and the current study

can be drawn from the ideas presented alreadyciedlgghose of Maslow.

The most immediate objective of science educatsothé inculcation of specialist
knowledge and some rather rarified skills. As nedllsse skills and knowledge
clearly belong to Maslow’s actualisation categorthe highest tier in his hierarchy.

While it is debatable whether all needs in the loers must be fully sated before
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actualisation needs become motivating, it is celydrue that the higher-order needs
have “less ability to dominate, organize, and prie$s service” (Maslow, p. 98,
1970) human resources than do survival, belongsgnand esteem needs. This
suggests that the inclination to learn science tighquite easily overwhelmed by
any of a range of unsatisfied lower-level needgneseemingly trivial ones. In the
present study, therefore, students were surveyedafmumber of potentially

distracting need phenomena, including both hungérpain (see Section 7.4.2).

Maslow’s principle of ‘love identification’ may ats have some utility in the
classroom context. In its simplest form, this is tiotion that a person who loves
another will treat the needs of the beloved asrtbein. It is not unreasonable,
however, to extrapolate this into a more generacpple of value-by-association —
that is, people tend to value the things that ateed by the people they value. More
crudely, it is the principle of: “If it's good engh for them, it's good enough for
me.” There is some empirical support for this idear. instance, Long (2003) found
that student interest in subject matter was sigaiily influenced by the rapport they
had with their teacher plus the teachers’ own egein the content being taught.
This may help explain the observation reported bygb (1999) that student interest
is enhanced by the degree to which a teacher maodel®est. It would also suggest
that teacher relational skills play a role in ierdevelopment. The parameters of
teacher interest modelling and teacher-studentaatioen were both specifically
surveyed in this study (see Sections 7.3.4 andesgectively).

5.3 Arousal, Stimulation and Need

The taxonomies described above exhibit a variegngbhases. Some needs are well-
represented in all while others appear exaggernataxhe system but neglected or
absent elsewhere. An important examplarsusal/entertainmentvhich appears as
a third-tier sub-goal in Ford and Nichol's taxonotmyt does not appear at all in the
other systems. While it is probable that thereodiher such need categories which do
not enjoy wide — or even adequate — theoretican@sledgement, arousal is
particularly significant in relation to both intstetheory and teaching; it thus

deserves attention here.
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5.3.1 Stimulation/Arousal as a Need

In Ford and Nichol's system, arousal is described'experiencing excitement or
heightened arousal” (Ford, 1992, p. 88) and issdiag as an affective sub-goal.
Also found in their affective category is thedily sensationsub-goal, which is

described as “experiencing pleasure associated phifsical sensations, physical
movement, or bodily contact” (Ford, 1992, p. 88)gé&ther, these statements imply
that there exist physiological needs which areimobediately essential to survival.
A large body of empirical evidence from both humansl other animals supports

this conclusion.

Bennett, Diamond, Krech, and Rosenzweig (1964),irigtance, investigated the
impacts of exposing rats to differing levels of mommental stimulation. They found
that compared to those kept in isolation, rats tlwate consistently stimulated
developed a thicker neocortex and produced moraylabeline. Beck (1978)

summarised a range of allied results showing teasary deprivation diminished
visual-motor co-ordination in Kittens, caused visdageneration in chimpanzees,
and reduced both learning rate and emotional #gtabil various other experimental
animals. More recently, Bengoetxea, Ortuzar, ByliRiso-Barrio, Lafuente, and

Argadona (2012) reviewed research on human poat-batin development. They
concluded that the development and consolidationenfral circuitry depended on
stimulation from the outside world and that depiitva induced major disturbances
in neural patterns. Gordon (1998) similarly conelddhat stimulus deprivation of
neonates resulted in later mental, motor, and ematidisturbances. And Suedfeld
(1981) summarised three decades of sensory ddprivaesearch by stating that
there now exists overwhelming evidence that sendepyivation increases the desire

for stimulation in adults.

The above data pertain to physical stimulationdmutivalent results have been found
for cognitive stimulation. Fowler (1981) investigdt relationships between the
cognitive stimulation of young children and the deypment of exceptional
performance. He found that high levels of cognistenulation were “indispensable
for the ontogenesis of precocious, complex cogaitievelopment” (p. 359). At the

other end of the performance spectrum, Woods, Thosgn, Spector, Royan, and
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Orrell (2006) reported findings from a study of dmrtia patients. The use of a
technique known as Cognitive Stimulation Therapy i@und to improve not only

the subjects’ cognitive functioning but also thesif-reported quality of life.

Such results as those reported above make it thedr physical and cognitive
stimulation must be considered as needs. Whetlegrridpresent aspects of the same
phenomenon or are, in fact, different needs altogeit is not necessary to evaluate

here.

5.3.2 Arousal Theory

The next matter to address, and one closer toght&rat objectives of this work, is
identification of the key mechanism by which stiatidn needs are actually met. To
do this, some further theoretical matters must it faddressed— specifically,

optimal arousabndgeneralised arousal

Early analyses of electrical activity in the brdiscovered the alpha wave pattern — a
consistent, high-amplitude cycling of voltage i thrains of people who are awake
but relaxed and unfocused. This pattern was foarateéak down when the subject’s
attention was attracted to some stimulus, when tbegaged in a demanding
intellectual activity, or if they became anxiousiefchange in the pattern of electrical
oscillation became known variously éssynchronisatigrnthearousal patternor the
arousal reaction Later work identified the origin of this pattewith the brainstem
reticular formation, otherwise known as tie¢icular activating systerfRAS). It was
also found that desynchronisation was associatél etianges in a range of other
physiological parameters such as heart rate, bpyedsure, and pupillary dilation.
The intensity of such responses has been tearmdal levelBerlyne, 1978).

Berlyne (1960; 1978) used arousal as a cornergibhis explanation of exploratory
activity and curiosity (i.e., interest) and in tlie employed two central elements —
the concepts abptimal arousalandarousal potential- each of which is described in

turn, below.
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The concept of optimal arousal did not originatehwBerlyne but had been
developed by various researchers since the firsadie of the twentieth century
(Fisher, 1986). The principle of optimal arousalame that people have an ideal —
and thus preferred — arousal level. When arousalt ihis ideal level many other
aspects of organismic functioning are also optighiséncluding subjective
satisfaction, and both cognitive and physical pennce. A direct implication of
this idea is that people will seek more stimulatidmen their arousal level is too low
and reduce stimulation when it is too high. Graalhg this can be represented as an
inverted-U-shaped function, such as in Figure Bérlyne’s view differed from
other researchers in some important details bubtbad principles apply to all. It is
noteworthy that Ford and Nichols derived their aadugoal category directly from
the ideas of these theorists (Ford, 1992).

optimum

Performance/Satisfaction

Arousal Level

Figure 5.1: The idealized (inverted-U-shaped) riglaship between arousal and

performance/satisfaction

Berlyne’'s second key concept arousal potential- refers to the capacity of a
stimulus to induce arousal. It is synonymous witimslus intensity and is the
property which enables a person to adjust thearinatl arousal level to the optimum.
In isolating arousal potential, Berlyne paid paride attention to thecollative
variables(CVs) — arousing aspects of stimuli which are infational in nature (see
Section 2.2.2).

Berlyne’s views on arousal were complex, contraaérand underwent change over

the course of his career. Many have since takareigsth his explanation for the
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inverted-U-shaped curve and have suggested alignatechanisms (e.g., Silvia,

2005; Apter, 1989). Others have pointed out th&hae arousal nor stimulation are
unitary phenomena and that their several aspecs$ bauindividually accounted for

when attempting to explain arousal (e.g., Zucker&a&@omo, 1983; LeDoux, 1996).

It has also been recognised that individuals shoarked differences in their

preferred stimulation levels (Zuckerman, 1990; Ap®007). Despite these issues
and challenges, the idea that arousal is impormaptomoting performance retains
favour among contemporary researchers (e.g., Pfaf6) and the notion of optimal

arousal levels continues to be widely used (e.mdrétic, van Swinderen, &

Greenspan, 2005; Rusting & Larsen, 1995; Fischangher, Birbaumer, & Brocke,

2008).

The last idea to address with respect to stimul&iousal is that of generalised
arousal. Notwithstanding the discovery of many #mearousal pathways, Pfaff
(2006) has presented both theoretical argument®ammirical findings in support of
the existence of a generalised force of arousatoAting to Pfaff, generalised
arousal provides a mechanism for the interactionthef specific systems; thus,
arousal by one mechanism can induce arousal inhanoHe cites experimental
results which demonstrate interactions between éwuagd emotional reactivity, and
between pain and sexual arousal. Such a positimnascordance with those of early

theorists such as Berlyne yet is founded on redata.

5.3.3 Implications of Arousal as a Need

Despite differences among the perspectives descabeve, a number of key ideas
can be identified which are directly relevant te ffresent work and, more broadly,
to teaching practice.

The first of these key ideas is that arousal, snviarious forms, is an important
human need and that arousal potential represeatsdpacity of stimuli to induce
arousal and thus provide for such needs. Whetleisal and stimulation are unitary
phenomena it is not necessary to resolve for ptgaaposes. Similarly, there is no
need to conceive of an optimal arousal level whéchommon to all individuals or

even common to one individual for all time. Rathetat is important is the
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recognition that people have a preferred arousadl l¢hat is attained via some
(generally) intermediate level of stimulation amit this preferred level improves

performance in the tasks they undertake.

The second key idea is that since stimulation igely obtained from the
environment — which for present purposes is thescteom setting — teachers cannot
help but influence students’ arousal levels, eitbpward or downward, by the
circumstances they create in each lesson. Thetigellariables are particularly
important in this regard and were specifically nugad in the practical component of
this study. A further corollary is that if thereaswvide discrepancy between students’
preferred arousal levels and the level of stimatathey are provided, students may
themselves manipulate their circumstances to attanpreferred state. This is a
probable source of much off-task behaviour. A fingplication is that stimulation of
any kind — whether cognitive, emotional, or physgtal — may meet a student’'s

general need for stimulation, at least in part.

5.4 Application of Need Dimensions to the Current t8dy

It is not the intention here to rigorously define new taxonomy of need.
Nevertheless, since the OCI assumes that interi#dterelicited whenever a person
appraises an object as offering to fulfill a nesaine framework of need dimensions
is necessary in order to operationalise the OCltHerclassroom observations. This
has been done by summarising the various need theiteel earlier into four broad
dimensions, viz.:survival affiliation, growth and stimulation These are not
mutually exclusive categories but each does repteaa important theme not
adequately covered by the others. The scope of taah its use in the current

context, and some educational implications ardligretkescribed below.
5.4.1 Survival Needs
Survival needs are equivalent to Maslow’s physimalgneeds. They include the

needs for food, water and sleep but not stimulatiomhich constitutes a separate

category. Although the perfect fulfilment of suwral needs does not seem to be an
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absolute prerequisite for the emergence of highseds, students experiencing
dramatic deprivation with regard to survival reszas will have little or no capacity

to attend to education, even if they are physicailysent in a classroom. Since it is
not the role of the teacher to provide for suchdsea the ordinary teaching context,
survival needs were not surveyed in the presemtysiNevertheless, the distracting
effect of unsatisfied physical needs was speclficakasured (see Section 7.4.2).

5.4.2 Affiliation Needs

A number of studies have reported associations deiwthe quality of school
relationships and academic performance. Berndt keefe (1995), for instance,
found that relational stability between a studerd his or her friends was positively
correlated with lesson involvement and grades aekieAnderson, Manoogian, and
Reznick (1976) found that intrinsic motivation far free-style drawing activity
among preschoolers declined significantly when Igupvere ignored by the
researcher. These are manifestations of what aeetéemed affiliation needs. This
category is equivalent to the relatedness categbonnell(1990) and it includes
what Maslow intended in his belongingness/love disian plus those aspects of his
esteem dimension where the implication is that esqre seeks esteem from the
approval of others rather than within themselvesnal Affiliation factors were

measured in the current study in a number of wsge Gection 7.3.4)

5.4.3 Growth Needs

Growth needs include all those related to the esipanand optimisation of the
individual and relate closely to those intended Miaslow’s actualization need
category. Two broad aspects of personal growthrareind here: the expansion of
the individual in a ‘quantitative’ sense (i.e., tapacity to do more); and the
expansion of the individual in a ‘qualitative’ sen@.e., the capacity to do better).
Thus, Connell's competence category is subsumedhim dimension and his
autonomy category is also partly implied. Growtlede include all inclinations to

augment knowledge and skill, and to expand onedymtive output and influence.
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As previously discussed, the science classroomiagtkplprovides opportunities for
the fulfillment of growth needs more than for anyher single need category. If,
however, a given student does not personally iflentith the knowledge domains
and skill sets being fostered — that is, if theidspbeing taught do not offer to
enhance something close to their sense of sekér-titey will experience little or no
interest in science lessons. For this reason, pteeto assess growth variables using
purely external measures of delivered content iangeld in their power to predict
student interest. For practical reasons, howewsrse measures of this kind were

employed in the current study.

Even when instructional topics do touch on valuedvidedge domains, there still
remain constraints to interest. Content from a donwehich a person personally
values but which is either significantly above @idw their current development
level is unlikely to be found interesting. Thisalsely related to the problem of
challenge. A number of authors (e.g., Csikzentrgihdl990a; Malone & Lepper,
1987) have suggested that optimal challenge isyaf&etor in the creation and
maintenance of interest. Empirically, Danner andkyo(1981) showed that children
who were given the opportunity to select activitiesvork on tended to select those
that were just beyond their current level of corepee. Interestingly, however, a
recent study by Abuhamdeh and Csikszentmihalyi Z20&ported that this type of
behaviour was only demonstrated for activities thate both intrinsically motivated
and goal-directed. They found that for extrinsigatiotivated tasks — such as those
which students are often obliged to complete itaastoom — the trend was to prefer
tasks that demanded the least challenge. Thisniind in accord with the OCI
assertion that needs are deficits considered nelg¢vahe self. Notwithstanding this
latter detail, subjectively perceived task chalkengas directly measured in the
present study (see Section 7.4.1) and some imjoliisabf this issue are discussed in
Chapter 10.

5.4.4 Stimulation Needs
A large number of measures associated with stinomatvere used in this study,

relating in particular to emotional and physicaépbmena. With respect to the latter,

various stimuli were considered, including food.r@de (1999) reported that food
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often promotes interest in the classroom contéxd. here assumed that the attraction
of food in class is derived from its stimulationu&a more than its nutritional value.
The use of food in class is therefore included lasra stimulation factor rather than

as a survival factor.

5.4.5 Needs and Education

In addition to the matters already covered, an tsideding of needs has further
implications for education. As explained earlieegds are considered here to mean
any gap which a person desires filled. They dohaee to be grand in scope or deep
in significance; the sole criterion is that a persaentifies with the deficit
personally. Thus, ‘micro-needs’ are constantly geomeated in all sorts of daily
activities: a joke without a punchline, an anecdaféhout a conclusion, and a
document stuck in a printer all represent needgHose invested in the outcome.
Similarly, conceptual structures (i.e., schemata)major need generators. Holes in
our personal understanding of life are not only naamt, but their abundance
increases in proportion to the magnitude of ourewsténding. Thus, learning
paradoxically induces the need for further learning phenomenon which helps to

explain the origins and dynamics of individual nets.

For the above reasons, the educational contestmsueh a creator of needs as it is a
satisfier. Indeed, teachers create ‘micro-needs’ewery lesson whether they
recognise the fact or not. Two mechanisms are itapoiin this regard. First, any
expansion of knowledge inevitably brings with itamareness of further knowledge
that has yet to be attained. Second, teacher-gedegaestions, problems, narratives,
and projects all have the potential to frame oad¢b themselves as ‘micro-needs’.
The difference between stimulating and boring tesghtherefore, lies significantly

in how well these needs are created, sequencedylbitidd.

In the mind of educators, the ‘need’ is to createvidedgeable, employable, right-
minded citizens. The pupil's perspective, howeiehardly so abstract. Their needs
are to be affiliated, to be stimulated, and to gr&tudents find schooling interesting,
therefore, to the same degree that it promiseslfil these needs and continues to

make good on that promise over time.

67



5.5 Support for the OCI Position on Needs

The previous sections of this chapter have develdpe argument that interest arises
when a person perceives that an object may falfileed. This position is supported
by numerous earlier researchers. For instance, aveentury ago Dewey (1913)

wrote:

The genuine principle of interest is the principlethe recognized identity of
the fact to be learned or the action proposed thighgrowing self; that it lies in
the direction of the agent's own growth, and iseréfiore imperiously

demanded, if the agent is to be himself. (p. 7)
And:

the type of pleasure found in legitimate interedtes in meeting the needs of

the organism. (p. 12)

Much more recently, these principles have beestiltded empirically. For instance,
Isaac, Sansone, and Smith (1999) measured selfteepask interest in university
students who completed an experimental task underad three social settings:
alone, with another person, or alongside but inddeet of another person. The
students had previously been assessed for interp@r®rientation — that is, the
degree to which they valued and sought social astean. The study showed that
those participants who rated high in interpersan@ntation also reported greater
interest in the task when it was performed in tbengany of others than when

performed alone.

In a more far-reaching investigation, Krapp and aker (2001) undertook a
longitudinal study of school-aged students in Germacational courses and work
settings to investigate the development of thalividual interests. Part of their work
included an analysis of the influence on intereswvetbpment of the three
psychological needs; competence, autonomy, antedslass. In interviews with 71
students after two years of vocational study, 7@ referred to competence as an

important reason for their interest developmentilevd7 and 41 percent referred to
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social relatedness and autonomy, respectivelyjgmsfisant. Similarly, Thorndike,

Weiss, and Dawis (1968) compared vocational nesdsgorted vocational interest
for two groups: university undergraduates and gawent job applicants. They
reported canonical correlations between need aedeist variables of 0.78 and 0.74,

respectively.

Todt and Schreiber (1998) have summarised suchtsdsy stating: “In a general
sense interests may be called instruments of aetishs of needs” (p. 25). These
authors are referring specifically to individualarests, but they address the emotion
of interest, too: “The state of being interestedepehds... in an essential way on
incentives [provided] by the physical and socialinment” (p. 25).

The various theoretical and empirical works citdzbvee thus support the OCI
contention that interest is associated with thillimlent of needs.
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Chapter 6

SUMMARY AND IMPLICATIONS OF THE OCI

6.1 Introduction

Having thoroughly discussed the clauses of the @ppidy Concept of Interest in

preceding chapters and before proceeding to ariezdtof experimental methods, an
overview of the OCI, a discussion of its relatidpsto other major interest theories,
and mention of some hitherto untreated implicatiohthe OCI are necessary. The
purpose of this chapter is two-fold. First, it aifts summarise the weaknesses
inherent in existing theories. Second, it aimsamdnstrate that the OCI overcomes
these weaknesses and thus provides a defensibieprebensive basis for the

empirical investigation of interest.

6.2 Overview of the OCI

The OCI is a model which describes situationalrege (a response evoked in the
moment by proximal circumstances) as distinct fiadividual interest (a long-term
preference for certain stimuli/objects). It statieat interest is an emotion that arises
when a person appraises an object as providingpipertunity to fulfill a need.
Since people are almost continually beset with sette OCI suggests that interest
should be experienced very frequently. This dogsmply, however, that interest is
experienced to the same degree in every instamoeti@ns are experienced along a
continuum of intensity and different words are useddenote their varied levels.
Thus, an interested person might describe thenmselgeinterested, intrigued, or
fascinated. It is even possible for interest to ifiesh at a level below conscious

awareness.
Under the OCI approach, the level of interest eepeed is related to the degree to

which a need is touched. Objects that offer to nmeetds perceived as close to the

central personality complex (i.e., the self) wilice stronger interest than objects
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which offer to meet more peripheral needs. Nevétise because the self is
irrepressibly in search of optimisation, opportigst for either partial need-
fulfillment or else fulfillment of relatively supécial desires may elicit interest to
some degree. No ‘wisdom’ is implied in these inations, however; people may
experience interest in objects which meet needg iodlirectly or in objects which

fulfill urges for things that are ultimately harnhflConversely, people may feel no

interest in things which are, in an objective sebsaeficial.

The OCI assumes that it is the opportunity for naéfilment — rather than the
satiation of a need — that evokes interest. Tmisrest is here considered to be an
approach emotion as opposed to enjoyment which resummation emotion.

Reeve (2005) has put forth a nearly identical idea:

When an activityinvolvesour psychological needs, we feel interest. When an
activity satisfiesour psychological needs, we feel enjoyment. (2, italics
added)

Since it is possible for a person to be involvethvan object in a way that is both
immediately fulfilling and also offers potentialrfget greater fulfillment, enjoyment

and interest may overlap. This latter consideratimises another issue — that of
simultaneous emotional states. Appraisal theollesvahat one emotion may occur
with another — either concurrently or in rapid sgsion — as a result of stimuli
having multiple implications for personal well-bginThus, the fact that interest
sometimes occurs in the context of unpleasant mistances does not inherently
contradict its status as a positive emotion. A diagnatic summary of the key OCI

themes has been presented in Figure 1.1.

6.3 The OCI in Comparison to Other Interest Theores

6.3.1 Introduction

Having thoroughly explicated the OCI in the preogdthapters, it is now possible to
compare the OCI with existing interest theoriesist-isome general points of
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similarity between the theories will be identifigtien, points of divergence between
the OCI and other models will be discussed on a-bgscase basis.

6.3.2 The ‘Zone of Convergence’

A thorough survey of the literature on interestotlyereveals a handful of recurrent
themes associated with interest; these are outlinedable 6.1. The themes
identified are not apparent in the work of evergdtist and the significance of each
has been variously interpreted — nevertheless, ¢tbagtitute a ‘zone of conceptual
convergence’ and it is this theoretical ‘spacet tha OCI aims to describe. Note that
the phenomena in Table 6.1 are related to intelé&station only; commonly cited

consequences or products of interest are omitted.

Table 6.1: The ‘zone of convergence’: Recurreaites related to the elicitation of

interest which are found in the education and pe\ady literatures.

Themes References

Interest involves both affective Hidi & Baird (1986); Izard (1991); Krapp (1999); Aey et
and cognitive components al., 2002); Silvia (2005)

Interest involves an interaction Deci & Ryan (1985); Hidi & Baird (1986); Krapp & ik
between the person and an (1992); Krapp (1999)

object

Interest is related to need- Thorndike, Weiss, & Dawis (1968); Izard, (1977),dt &

fulfillment Schreiber (1998); Krapp (1999); Sansone & Smitfd(0
Reeve (2005)

Interest is initiated by Berlyne (1960); Hunt (1965); Schank (1979); Izar8lq1);

information discrepancies Stein & Levine (1991); Loewenstein (1994); Bergl®99);

Silvia (2005)

Interest is related to the growth Dewey (1913); Izard (1977); Mitchell (1993); Kra(i{999);
of the self Deci & Ryan (2000)

Table 6.1 clearly illustrates that the OCI alignghvwthe opinions of many scholars

who have tackled the phenomenon of interest oveptkceding century. In light of
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this information, it seems surprising that a comiogpsuch as the OCI has not
already gained wide acceptance. In this regardekiewy Krapp (1999) has observed
that the diversity of current conceptualisatiorfferds “different metatheoretical and
methodological beliefs, general theoretical origates, and paradigms of empirical

research” (p. 24).

In the following pages, points of difference betwabe OCI and existing, major
interest models are discussed. Some of these distis are obvious and others
subtle. It is the opinion of the author, howevégttsuch matters must be addressed
in order to arrive at a conceptual system which Iath internal consistency and

wide explanatory power.

6.3.3 The OCI in Comparison to Deci and Ryan

The model of interest seemingly closest to the 3Ghat of Deci and Ryan. Their

view has been summarised as follows:

| have defined interest as the core affect of selfjgesting that it occurs when
there is an ideal match between a person’s orgamisondition and the

environmental affordances. (Deci, 1992, p. 61)

This statement agrees with the OCI in recognidnag interest is affective, involves
an interaction between a person and an object, cugihates from the central
personality construct of the self. Indeed, it woajzpear at first glance that the OCI
and Deci and Ryan’'s perspective are identical. €l@nalysis of these authors’
writings reveals this is not the case, howeverstFthey do not explain whether the
word ‘affect’ refers to the experience of an emotar to the complete emotional
process (see Section 3.2.1). Second, their referéac“a person’s organismic
condition” is not, as one might initially think, reference to a person’s needs — at
least, not as conceived under the OCI. They hatedst

doing what one finds interesting... does not haveettmicit intent of satisfying
the basic needs in the immediate situation. (DeBy&n, 2000, p. 230)
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In other words, Deci and Ryan’s conceptions of neeeed fulfilment, and

motivational response differ from those upon whicé OCI is founded. They limit
their view to the three psychological needs memtibearlier and consider that
motivation can arise “without the prod of a neediai® (p. 230). Thus, they view

interest as a factor which exists independentlyedd-fulfillment, as illustrated in

one of their explanations:

need satisfaction ... is necessary for the enjoynaérthe activity, but [the
person’s] explicit purpose in [doing that activitiy not likely to be need
satisfaction. He would be doing what interests hirfDeci & Ryan, 2000, p.
231)

Thus, Deci & Ryan’s characterisation of interesiwies its essential nature undefined.
This problem arises, at least in part, becausedstéras never been their primary
concern. Interest is a relevant matter for themibigt only one of many addressed
under the umbrella of their much broader self-debeation theory. Not surprisingly,
these authors have made no attempt to explainnteeest ‘laundry lists’ or tackle
other major problems associated with interest thealthough their definition has
value, it has neither the scope nor the specificgégded for measuring the science

lesson interest environment.

6.3.4 The OCI in Comparison to Descriptive Definibns

In Section 2.6.3, a number of descriptive defimgioof interest were presented.
These include the person-object theory of intef@€ll) and the views of Hidi and
Renninger. The respective authors are largely meeagent with one another and
their ideas share many similarities with the présmmception. Nevertheless, the
OCI differs on some important matters. One suchtpafi variance is that descriptive
definition authors do not acknowledge interest m&motion. Equally significantly,

they distinguish between two ‘psychological statafsinterest. Krapp et al. (1992,

p.10) have written:

Although the state of interest, in the sense oaetoalized individual interest

seems closely related to the experiential statgitoétional interestit has not
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been demonstrated that the psychological processdshe effects of the two

states are identical, or even comparable. (italdded)

Silvia (2006) has objected to this distinction, eoemting that such a strong claim
ought to be supported by strong evidence — eviddratehas yet to be provided. He
argues for a simplification of terminology and segi that the experience be
labelled ‘interest’ while enduring object prefereade referred to as ‘interests’. This
proposal is in accord with Lazarus’ suggestion réigg emotion families (see
Section 3.1.4).

The descriptive definitions cited are more thorotiggin Deci and Ryan'’s, but their
elements do not cohere into a unified whole. Tlast -~ and the insistence on
differentiating interest into sub-classes — madmtHdifficult to apply in the present
study. (Note that despite this author's agreematit ®ilvia’'s comment regarding

the terms ‘interest’ and ‘interests’, the phrasgtuational interest’ and ‘individual

interest’ will continue to be employed for the renter of this work.)

6.3.5 The OCI in Comparison to Silvia

Silvia’s model of interest has already been desdrilm detail in Section 4.2.1; in

summary he has claimed that interest may be destids an emotion evoked by
stimuli which are “not understood but understandaf006, p. 58). This conception

aligns with the OCI in many ways, including thateirest is an emotion arising from
appraisals of circumstances. The major shortcommg@lvia’s approach have also
been treated earlier but may be summarised asmsilla) no clear primary appraisal
is identified; b) the novelty appraisals he refersare not unique to interest; and c)
appraisals other than coping-potential cannot bedrout. A consequence of these
iIssues is that Silvia’s model does not explainrttechanisms by which many well-

known educational strategies induce interest and tiis model cannot be translated

into a comprehensive system for measuring intémestience classes.
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6.3.6 The OCI in Comparison to Izard

The final major interest definition to be addresbkectk is that of Izard (1977; 1991).
In congruence with the OCI, he has asserted thewinlg about interest: a) it is an
emotion; b) it is associated with novelty; and tcjsiclosely related to phenomena
that affect the self. According to Izard, howevaterest exists in the organism prior

to person-object interactions. He thus rejectsapal explanations of the emotion.

Although lzard’'s perspective and the OCI differ lwitespect to appraisals, this
difference may be largely a matter of terminologyhat the OCI treats as interest
evocation, lzard treats as interest amplificatipet; in both cases the optimisation of
the organism is in view. Nevertheless, Izard’s gdeave not been widely adopted by
interest researchers and still less by educatibalarcs. Part of this may be attributed
to the fact that, like Deci and Ryan, Izard’s meancern is neither intereper se
nor pedagogical improvement. Rather, his ideasnterast (and indeed education)
appear in the larger theoretical context of hidedéntial emotions theory. It is
difficult to extract from his writings, thereforean empirically useful interest
definition.

6.4 Implications of the OCI

Many implications of the OCI have already beent&éan the preceding chapters.

Two remaining matters, previously deferred, are rcowered.

6.4.1 The OCI and Novelty

Novelty is a phenomenon that features repeatediigannterest literature, including
Silvia’s (2006) appraisal structure of interestdaBergin's (1999) summary of
interest-eliciting factors. Novelty is claimed byany appraisal theorists to be a
factor in the onset of all emotions, yet it seem$idve a special relationship with
interest. Berlyne (1960) explored this idea extelgi defining different types of
novelty and explaining the mechanisms by which tg\and related variables might

elicit curiosity and exploration. The prominencenoivelty has, similarly, prompted
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Silvia to propose novelty-complexity as one of thwe essential interest appraisals.
And yet, as already discussed, novelty is not thlg tactor involved in promoting

interest.

A resolution of this problem is suggested by thedelimensions discussed in
Chapter 5. It is proposed here that apart frommals in alerting people to possible
need-fulfillment sources, novelty is capable ofifithg some needs in its own right.

Ample evidence has already been presented to dhavstimulation — in its various

forms — is a basic human need and that this nesdtisfied by the arousal potential
(i.e., stimulus intensity) of objects. Since noyak an important source of arousal
potential, the OCI suggests that novelty will béerasting to people in need of
stimulation and it is hypothesised here that ngvidthighly sought after for this

reason. In the present study, lesson event nowmtame a major focus of the
empirical research and numerous measures were neesigp assess both its

prevalence and influence (see Chapter 7).

6.4.2 The OCI and the Interest ‘Laundry List’

Silvia (2006) has commented that the field of ies¢rresearch has produced a
‘laundry list’ of factors pertaining to the evoaati of interest but no theory which
explains why they affect interest or how they aetated to one another. The
Opportunity Concept of Interest offers a plausibtdution to this dilemma and an
OCl-based explanation of each of the factors frahl@ 2.1 is given in this section.
Note that, as previously discussed, a large nurabéhne listed factors are derived
from studies of student interest in written teXithen the word ‘text’ is used below,
however, it is intended to mean written, spoken,muitimedia information and
‘reader’ is intended to mean ‘interpreter’. Educatll examples are used exclusively

here but this does not imply that the principleglgpnly to educational contexts.

Simple Need Fulfillment

The role of a number of the interest elicitors eble 2.1 can be explained in terms
of simple need fulfilment. Thus, social supportdasocial identification clearly
relate to affiliation needs; provision of choicedgoromotion of autonomy relate to

growth/autonomy needs; and puzzles and optimal ledggd relate to
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growth/competence needs. Other phenomena oweirtfieignce to stimulation. The
peculiar role of novelty in this regard has alre&dgn covered but there are many
other phenomena which are found interesting becalifeeir arousal potential. For
instance: hands-on experiences provide physicatusiion; the global interest
themes tend to provide emotional stimulation; dmel ¢ollative variables — such as
uncertainty, surprisingness, and incongruity -€afitribute to mental stimulation. As
has previously been discussed, vividness and iityestsould be considered collative
variables and their effects on interest should th@&ated accordingly (see Section
2.2.2).

Proximity to Self

Next there are ‘self-proximity’ factors, such asadcter identification and readers’
connections. For each of these, the principle akvw® the degree to which a text
relates to something close to the reader’s senselbfSelf-proximity will generally

tend to make objects interesting regardless ofratheables.

Perceptual Clarity

Then there are factors whose value does not libarprovision for needger se but

in making information understandable. Thus, cohsggmoncreteness, and ease of
comprehension all improve the accessibility of dat@aning that the value of the
information to the individual — that is, its neadfillment potential — is more readily
perceived. Highlighting of activity purposes anddainject utility also serve the role

of improving a person’s understanding of the nadfiifnent value of objects.

Multiple Interest-enhancements

Some interest-inducing factors owe their interegtess to multiple sources. Hands-
on activities have already been identified as phoyg for stimulation needs, yet such
activities may also provide opportunities for gegatindividual autonomy
(growth/autonomy needs), social interaction viaugravork (affiliation needs), or the
development of manipulative skills (growth/compeemeeds). The exact needs
provided for will vary depending on the activity guestion. Humour should also be
included in this ‘multiple source’ category. Humasiprobably best understood as a
provider of emotional stimulation but mental stiation is often an important

outcome, too. Familiarity is another factor thabrmotes interest in varied ways.
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Familiar things are often close to one’s senseetifasd to things in which one has
already developed an individual interest. Familthings may also promote
quiescence and de-stimulation, and thus act as dmguolators for the over-
stimulated. And familiar things are, inevitablyjrts that are readily understood and

thus their need-provision qualities rarely haveaaexplained.

Miscellany

The factors from Table 2.1 not yet covered aredhhbat are either synonymous with
ones dealt with already (e.g., emotiveness, primvwkedge) or are difficult cases.

The latter category includes modelling, author gpimagery, fantasy, narrative and
post-dictability. With the exception of modellinglfeady discussed in Section 5.2.4)

explanations for the interest-value of each oféHastors are postulated below.

Author-voice — that is, the inclusion in text ofrpenal information about the author
(see Section 2.2.2) — may contribute to interestaimumber of ways. Such
information increases the degree to which the neigeatifies with the author (i.e., it
increases ‘self-proximity’) and hence increasesti@hal closeness; it may also
increase the degree to which the reader empatiisieshe author, thus contributing
to emotional stimulation. Clearly, author-voicenst a binary phenomenon but a

factor whose influence varies with the quantity guodlity of the ‘voice’.

Imagery, narrative, and fantasy are related factalthough each has its own
idiosyncratic influence on interest. In the casentdgery, it is suggested here that its
influence on interest varies depending on circunt&s. In a science classroom, for
instance, imagery may be used to help illustraorcept (e.g., by analogy), in
which case it acts to improve comprehension. Indhge of narrative, however,
imagery is the vehicle for an experience which rbaycognitively or emotionally
stimulating. When narrative is used in sciencesdashowever — as when a teacher
tells a story about themselves — the emphasissis ¢@ the imagery used but on
‘author voice’. As for fantasy, this factor offeasvide range of possible mechanisms
for the elicitation of interest; only a few are gegted here. If the originator of the
fantasy is the student themselves, for instancen tthat student will have

opportunities for experiencing autonomy and compee If the originator of the
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fantastical content is some other author, howethamn it serves the same role as
imagery. And of course fantasy is closely alliechtwelty.

Post-dictability — the capacity of story elememtde understood upon the resolution
of a tale — is unigue among the phenomena listents&h (1980), who coined the
term, considered that this quality was importantthe evocation of interest in
narrative readers. It is here proposed, howevat, ghtisfaction or enjoyment is a
better descriptor of the emotion evoked by a stthrgt concludes well. The
distinction, though technical, has direct relevatwéeaching. An effective story is
not merely one with a good ending but one in wlaakicipation — that is the desire
for a conclusion — is created and sustained throuigThus, a narrative functions as
a unit and post-dictability is a property of a wdalork, not the ending alone. This is
certainly what Kintsch had in mind when proposihg term originally. According to
the OCI, however, interest is an approach emotidnchv arises when a person
perceives a need-fulfillment opportunity. Thus, theotion aroused during a
narrative by anticipation of its denouement is ries¢, while the emotion associated
with a satisfactory conclusion is enjoyment. Despitis distinction, it is also true
that a satisfying narrative experience — or, indeedtisfying experience of any kind
— will tend to elicit interest for further engagem® with the stimulus in question.
These comments may seem pedantic but they actbalhe direct relevance to
pedagogy, even in science lessons. Lessons orafnitsrk which build anticipation,
which have both a structure and a conclusion wheslolves their several elements,

will be more interesting and more satisfying to itsip

General Principles

Having discussed the contents of Table 2.1 indadigu a few observations are
necessary regarding the entire list. First, verwy & the factors identified there can
be considered ‘pure’ interest elicitors; virtualyl have multiple implications for
human need, even those for which only one has twen here. Second, most of the
factors actually operate in conjunction with othéos instance, a narrative that is not
easily comprehended will elicit little interest. this regard, novelty recurs as an
almost universal prerequisite for interest: oldgslare boring; repetition of the same
experiment will yield diminishing interest returrand even a brilliantly-structured

narrative will be unlikely to elicit interest orsiforty-third telling.
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Summary

The mechanisms by which the phenomena in Tablesl&it interest can be quite
economically explained by the OCI framework, andthtus represents a valid
theoretical foundation for assessing interest ierge classes and for building the

instruments required for the present work.
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Chapter 7

DESIGN AND VALIDATION OF INSTRUMENTS

7.1 Introduction

The present chapter describes the selection angihdefsthe instruments used in this
study. For three instruments that were purposd-buiting the investigation, their
development, structure, and validation are desdriere. A fourth instrument was
borrowed from previous researchers. Since it didpssform as anticipated, it was
re-analysed and restructured in order to providgulgesults. Its structure and the

processes used in its analysis are fully described.

The four instruments contributed collectively thalistic assessment of the science
classroom interest environment. They gathered datathe following broad
categories of phenomena: a) teacher behaviourscep® induce interest; b) other
factors expected to affect interest levels; andtajlent interest-related responses.
Ideally, information from each of these categomesuld be collected by separate
instruments. For the sake of economy, however,ibstsuments gathered data from
more than one of these categories at the same Tinese instances are identified in

the relevant sections below.

7.2  Overview of Instrument Design

Psychometric instrument development follows a iesi pattern. Broadly
speaking, it begins with a review of relevant hfieire during which important
aspects of the phenomenon in question and sinmi&ruments are identified. Next
follows construction, with attention paid to scaldience and overall administrative
economy; advice from relevant stakeholders on sstlecture or item wording is
often sought at this point. A pilot testing phaseally takes place next and this is
followed by statistical analysis of derived dateesRlts from these latter phases

inform a refinement process which generates a fiagdion of the instrument.
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The strategies used in and emphases placed onddatie above phases differ
according to the nature of the instrument and thegse for which it is intended. In
the present context, the exploratory nature of theestigation significantly

influenced instrumental design.

7.3 Science Classroom Interest Observation SchedUSCIOS)

7.3.1 Introduction

The Science Classroom Interest Observation Sche®(@@OS) is a complex
observation template comprising three electronreagsheets and a one-page paper
form; observations are made on the Schedule usitigpeazsampling strategy. The
SCIOS not only provides a systematised format &mording data on classroom
interest phenomena, it also calculates and displapgertant results automatically,
making later analysis easier. The development®fS@IOS is described in the next
section and the full structure of the instrumenté&tailed in Section 7.3.4. Final
versions of the instrument’s various componentsteamound in Appendices B and
C.

7.3.2 Development and Validation of the SCIOS

Development of the SCIOS followed the generic pattaitlined in Section 7.2, viz.:
theoretical research; preliminary construction; ofpiltesting; validation; and
refinement. These phases are discussed below.

Theoretical Research

With respect to theory, the various conceptualsetiof interest underpinning this
study have been discussed extensively in earligpteins and a rationale for each of
the variable categories measured by the SCIOSI|tesds been given. This material
will not be revisited. Some theoretical treatmenblaservation schedule construction
is warranted, however. Classrooms are extremely pt®m and dynamic
environments. If researchers wish to make meaninghservations of teacher-

student interactions they must narrow the focushefr attention and ensure that
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subjectivity does not enter into their assessmetsservation schedules offer a
means of achieving both of these goals by allowimg assessment of carefully
selected, predefined aspects of the environmengrustddy (Mcintyre, 1980). They

are commonly used in educational settings.

Although a great number of informal instrumentgto$ kind exist, a much smaller
number of thoroughly validated schedules have lméslished in the educational
research literature. Examples include M-COSMIC (Mled Classroom Observation
Schedule to Measure Intentional Communication;f@if, Hudry, Brown, Pasco, &
Charman, 2010) and OPTIC (Observing Pupils and Aexadn Classrooms; Merrett
& Wheldall, 1986). No observation schedule publéte date addresses the issue of

lesson interestingness, however — hence the ne¢def&CIOS.

Unlike the published schedules just mentioned, 3@#OS was never intended to
diagnose the degree to which observed behaviodlsctranternally consistent,
mutually exclusive dimensions. Indeed, the pretaml of knowledge in the field of
interest research does not permit the developmiestich a schedule. Instead, the
SCIOS was designed as an exploratory tool andug thffers in a number of ways
from many diagnostic-type instruments. First, nmastsures on the SCIOS were not
coalesced into theoretically-derived scales. Ratineryy were treated as independent
variables in their own right — variables which maymay not overlap with others
being measured at the same time. Second, some meastere included
speculatively, for the purposes of either testindpypothesis or evaluating their
potential to predict variables measured by otheamae These speculative measures

are indicated as such in the relevant places itide¢.3.4.

Preliminary Construction

Construction of the SCIOS involved the creationnoéasures for three types of
interest-related variables. First were dependemiabigs reflecting student situational
interest (e.g., student attentiveness to instroatitasks). These were chosen on the
basis of results reported in the existing intehliéstature or were hypothesised from
the author’s teaching experience. Second were arggnt variables related directly
to the need categories previously discussed (kgels of physical stimulation).

Third were independent variables which had beentifiled from earlier research as
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eliciting interest but which had complex relatiompshwith needs. Novelty is an
important example in this category (see Sectiorlder a discussion of this matter).
Although the various SCIOS measures were not aedhrigto scales, each was
assigned to a broad category to assist in forngatind data analysis. (These
categories are indicated in the Type column of38#0S Summary spreadsheet; see
Appendix D).

Three kinds of measurement strategy were develégrethe above purposes. First
were binary measures of presence or absence; sewergl simple numerical
measures; and third were ordinal rating scalesnipkas of each of these strategies

are given in Section 7.3.4.

Pilot Testing

After the initial drafting phase, early versionstbé SCIOS were applied to actual
science classrooms. Nine lessons were observedisnwiay and the instrument
evolved through various iterations, each improuing clarity and efficiency of the

last.

The SCIOS was originally intended to measure alémmally assessable aspects of
lesson interestingness. The pilot testing procesaodistrated that some variables
identified by previous researchers could not be mmgdully measured by an
observation strategy, however. Significant in tl@gard were many of the collative
variables, including ambiguity, uncertainty, digmacy, and incongruity. Such
variables were dropped from the Schedule and, duthéir abstract nature, no
alternative measure was developed. It was alsanatlg intended that the SCIOS
sample the lesson environment at five-minute iraistvAs a result of extensive
testing plus feedback from the study’s supervis@o, minutes was established as a

cycle interval which maximized data yield while enieg measurement reliability.
Once a stable version of the SCIOS had been prddackirther seven lessons were

surveyed using the complete set of assessmentcptetdOnly minor adjustments

were made to the instrument as a result of thisqe®.
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Validation
Psychometric instruments should demonstrate boliabigy and validity; the
reliability and validity of the SCIOS are treateeldow.

The reliability of observation schedules is gerlgrekpressed in terms of inter-rater
agreement — that is, the degree to which differelbservers using the same
instrument and measuring the same event concurein éstimates of the behaviour
under consideration (Merrett & Wheldall, 1986). @&nthe present study involved
only one observer, inter-rater agreement couldoeocassessed. The reliability of the
SCIOS was therefore established by attention to rétiability of the different

measures separately. In the case of the binarynanterical measures, unreliability
could arise due to observer error. No subjectivilgs inherent in the measures
themselves, however, and thus these measures h wbinstitute the majority used
on the SCIOS — were considered reliable. For thinal scales, rater subjectivity
was inherent in their use. In order to maximisdrtheiability, diagnostic features

for the various levels of each parameter were §ipdciFor instance, teacher interest-
modelling was measured on a scale with three lgwlaotated as follows: ‘1’ =

apparent disinterest; ‘2’ = engagement; and ‘3’ppaent excitement. For a small
number of the scales, even this annotation appre#h not feasible, and their
reliability rested on the consistency of the obsenGiven that the observer had
developed the instrument in its entirety and hatficed its administration over an
extended trial period, the reliability of judgmemtas considered satisfactory for the

present exploratory purposes.

Construct validity refers to the degree to whichsaale or instrument actually
measures what it claims to be measuring. Variopsdas of construct validity and
numerous means of assessing them have been ddsanibthe psychological
literature. The aspects most relevant to the SCHBS content and concurrent

validities.

Content validity refers to the extent to which aasw@e represents a balanced and
adequate sampling of a construct’s dimensions. dstablished by ensuring that the
instrument addresses all those facets of a phenmumigrat have been identified by
theory (Mitchell & Jolley, 1996). The theoreticahdis of the SCIOS has already
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been covered and the instrument comprehensivelyesepts both principles and
empirical findings reported by previous researclor FFeasons already noted,
however, a small number of known interest elicitoosild not be included on the
SCIOS (e.g., some of the collative variables). Sueissions therefore constrain the

conclusions which may be drawn from SCIOS data.

Concurrent validity is established when one measilgenonstrates significant
agreement with another measure of the same conhstdirece the SCIOS was
developed specifically to account for the lack witable instrumentation in the field
of interest research, concurrent validity could éstablished for neither the
instrument as a whole, nor for most individual meas. Nevertheless, some
measures could be correlated against student eq@dftr data. One example is
particularly relevant here. The SCIOS measure S$ituddtention demonstrated a
highly significant correlation with Student Lessimerest (=0.539,p<0.001). This

result supports the validity of the Student Attentmeasure. The details of this and

related analyses are covered in Chapter 9.

Summary
The SCIOS provides an objective and comprehengive for exploring interest-
related aspects of science lessons. It does nateves, constitute a refined

diagnostic instrument for evaluating lesson intingsess in its entirety.

7.3.3 Structure of the SCIOS — An Overview

The SCIOS is comprised of the Teacher InteractmFand the SCIOS Electronic
Workbook. Their contents are summarised here. [@etadescriptions of the
Electronic Workbook are given in Section 7.3.4.

Teacher Interaction Form

The Teacher Interaction Form (TIF) is a single, #ideet displaying a generic

classroom seat layout. Potential student seatirsitips are represented by a seat
icon which is divided into two sections, as in FigZ.1. The number of interactions

initiated by a teacher toward the student in eawsition is recorded in the upper

portion of the seat icon, while the number of iat#ions initiated by the student to
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the teacher is recorded in the lower portion. ThenF contains more seating
positions than are present in an ordinary classrandithe researcher must cross out
unused positions prior to the commencement of aemiation session. In the case of
questions directed by the teacher to the classamke, such generic interactions are
recorded in a separate section at the bottom gbdlge. The Form also has spaces for
recording a class code and the date. A copy of thRes included as Appendix B.

<——— Teacher-originated interactions

<——— Student-originated interactions

Figure 7.1: A seating position icon from the SCI@&acher Interaction Form,
showing the upper and lower portions for recordiegcher-originated and student-
originated interactions, respectively.

SCIOS Electronic Workbook

The SCIOS Electronic Workbook consists of threekdoh spreadsheets: 1) the
Observation Template; 2) a spreadsheet for congpitesults from the Teacher
Interaction Form; and 3) a Summary Table. The fdite® spreadsheets calculate
maxima, minima, sums, and averages from observatmords. They are not
described further here but samples of completesimes are included in Appendices
D and E.

The SCIOS Template — which constitutes the largagt most complex element of
the instrument — includes a small number of cedigotied to the recording of general
administrative information and a much larger Dasdl€. The Data Table is divided
into three vertical and numerous horizontal pané&lse middle vertical panel —
known as the Data Grid — is the location for actdala entry. It consists of 37
columns, each representing a potential two-minutservation cycle. The left
vertical panel provides a descriptive summary @f itiformation to be recorded in
each row of the Grid and it is further divided irtorizontal sub-sections. The right
vertical panel computes various statistics, manywbfch output directly to the

Summary Table.
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The contents of the horizontal panels are giveovel

o Summary Data and Calculator
o Class Observations
* Interest Responses
* Disruptions
o Pedagogy
* Location
* Resources Used
» Teaching Actions
* Learning Focus
* Other Actions
o Sensory Mode Data
* Sight
» Sound
» Touch
* Smell
» Taste
o Channel Data
» Mental
* Physical

* Emotional

The overall layout of the SCIOS Template is showrrigure 7.2 and a completed

example is provided in Appendix C.
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Table

Science Clas:
Sheet 1: Dbserv:

erest Dbservation Schedule
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2_Pedagogy
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ensory mode
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]

Descriptions
Panel

Data
Grid

Summaries
Panel

Figure 7.2: Sample of the SCIOS Template indicatiegmajor sections.
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7.3.4 Structure of the SCIOS — In Detail

Due to the level of detail in the SCIOS, a systémamenclature is needed to enable
clear communication about its construction. Figtu@ illustrates the approach used

hereafter.

sub-section measure
measurement
section aspect format

L4 l

Touch Type Number No. of tactile objects/ object sets used #
Involvement Degree of user involvement 1-3
Familiarity Familiarity level 1-3

Pleasurableness Level of pleasantness 1-3

3. Sensory mode

Intensity Level of experience intensity 7 1-3

T

division
Figure 7.3: Nomenclature used in descriptions ef 8CIOS.

Summary Data and Calculator

In the top left-hand corner of the Template andvaltbe Data Table, are six cells for
recording general administrative information sushaaclass identification code, the
number of students in the lesson, total duratiotheflesson, and the date. To the
right of this is a Percentage Calculator which deiees the number of students
representing specified percentages of the classrwiiservation; its role is described
in detail below. To the right of the Calculatorasgrey panel presenting student

attentiveness data in graphical form; it is alsscdi®ed in detail below.

Division 1: Class Observations

The Class Observations division of the SCIOS Datiald contains two sections. The
first of these, the Interest Responses section, these sub-sections: Student
Attention, Student Behaviour, and Correction Intgnseach being a dependent
variable related to student lesson interest. Theruptions section represents an

independent variable hypothesised to be negatoahelated with student interest.
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Pupil attentiveness was operationalised as theep&age of the class participating in
the intended instructional activity at the momehobloservation; it is referred to here
as Student Attention. Since the number of studesigs significantly from one class
to another and since percentage values are oftéoultito estimate mentally, the

Percentage Calculator is provided to assist inctideulation process. The Student
Attention variable is one of two measures thatraoerded twice in each observation
cycle. An extra row of cells displays the StuderteAtion average for each cycle

and it is this value that is portrayed in the grapthe top of the spreadsheet.

The variable Student Behaviour was hypothesiseletanversely proportional to
lesson interestingness. It is assessed on the S@®She worst behaviour
demonstrated by any student at the time of obsenalt is judged on a six-point

scale as follows:

0= No disruptive behaviour

1= Low volume, off-task talking

2= Loud, off-task talking

3= Horse-play; students out of their seat in otdeact disruptively
4 = Acts of gross disrespect to the teacher arattudents; highly

physical, off-task behaviour

5= Behaviour such that teaching is impossible

Like Student Attention, Student Behaviour is assedsvice per observation cycle.
The SCIOS calculates the average value for thisabigr and represents it in a

separate row of the Table. This data is not reptegegraphically, however.

The third whole-class variable is Correction Intgn&/hich is included speculatively
on the assumption that it will vary, like Studerghaviour, in inverse proportion to
lesson interestingness. It is estimated on a foietscale according to the following

criteria and is recorded only once per observatiare.

0

1= Corrections consisting of a few words only

No corrections given
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2= Corrections consisting of sentences but tloev fof the teaching
process is not stopped

3= Correction stops the flow of the lesson

4= Correction results in a significant conseqeerior a student or

students, such as expulsion from the class

The final whole-class variable is Disruptions. Thésiable assesses only disruptions
caused by phenomena entirely beyond the influerictheo teacher such as loud
noises from neighbouring classes or nearby gardemachinery. (Disturbances
caused by students are accounted for in the Digirascale of the Science Lesson
Interest Survey; see Section 7.4.2). The Disruptiariable is rated on a subjective,

three-point scale as follows:

1= A noticeable interference which may or may bet perceived as
disruptive

2= An interference which has a detectable infbgeon the teacher or
students

3= Aninterference which makes lesson progreg®gsible

The Disruptions variable was included on the assiompthat phenomena which

interfere with student concentration would diminibhir situational lesson interest.

Division 2: Pedagogy

Pedagogy is the largest division of the SCIOS Tameplit categorises lesson events
according to five factors, viz.: Location, Resowrcbsed, Teaching Actions,
Learning Focus, and Other Actions. Each of thestofa is assigned to its own
section and subsumes a range of possible stratetpess, or locations. Every
measure is binary; thus, the use of any givenegyais registered with an ‘X’ in the

cell for the relevant observation cycle. The fieetsons are described below.

Location is self-explanatory. Each venue in whielaching takes place during a
lesson is identified and the total number of swdations is tallied by the Summary
Table. This measure is one of a number contributinghe overall assessment of

short-term novelty.
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Resources Used has two sub-sections. The firsts|tésts the tools which a teacher
might employ during the course of a lesson such oserhead projectors,
whiteboards, and photocopied handouts. Like Looatibis variable contributes to
the assessment of short-term novelty. The secobéeaction, Object Proximity, is
for use only when the teacher employs demonstratemns such as geological or
botanical samples, or a chemistry apparatus. Is $hb-section are recorded the
gross number of objects displayed, the number géatd actually handled by
students, and the percentage of students who ipated in the handling of objects.
The Object Proximity measures assess the inten§isfudent sensory experiences
and thus relate class experiences to physical Etran. They were included

speculatively.

The Teaching Actions section has two sub-sectiois; Teacher Activity and
Modelling. Teacher Activity records whether the deer was lecturing without
interaction, lecturing with interaction, writing dhe board, reading to the class$,
cetera Teacher Activity variety contributes to lessorortierm novelty. Teacher
interest modelling has been identified as a pasitactor in interest elicitation and is
theorised to affect student interest via affiliati®ee Section 5.2.4). This parameter
is measured in the Modelling sub-section on a stibg three-point scale as

follows:

1= Appears bored
2
3

Engaged

Appears excited/animated

The next section is Learning Focus; it is dividatbiActivity Type and Activity

Purpose sub-sections. Activity Type refers to tbvdies students are expected to
be participating in at each point in the lessorthéligh this parameter is allied to the
Teacher Activity parameter, it measures an independspect of lesson experience.

It is an aspect of lesson short-term novelty.

Similar teaching activities can be employed to wdifferent ends. A demonstration
may, for instance, be used as an instructionalcgews part of content revision, or

purely for entertainment’'s sake. For this reasbe, Activity Purpose sub-section
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lists the major purpose categories for lesson iietsv Each purpose is associated
with a speculative general need category whichsted in the Type column of the

Summary Table spreadsheet.

The Other Actions section records aspects of lesswents which are not
instructional in nature. Such lesson aspects imchatl marking, disciplinary action,
and teacher absence. Since some of these — suehdcher absence — aide facto
break times, the duration of such events is sutattlaitom the gross lesson duration
to give a net teaching duration value (see TeacBimgtion in the Summary Table
spreadsheet).

Division 3: Sensory Mode Data
The SCIOS distinguishes the sensory modes throulbithwlesson stimuli are
perceived by students. Each sensory mode is treafetately below.

On the SCIOS, a visual object is considered tortyeadject perceived by sight and
intended by the teacher to be instructional inatff@hus, visual objects include
physical samples, pictures, written text, and dagg or charts but do not include
incidental items such as markers, roll marking spekcetera All visual objects are

assessed in the Sight section which is divided itieee sub-sections: Type,

Movement, and Vividness.

The Type sub-section records data on two aspedstswédl phenomena: Number and
Familiarity. Number simply records a count of aual objects used in the lesson.
Familiarity refers to the unusualness of an objmotl is assessed in each case

according to a subjective, three-point scale, hevis:

1 = Familiar
2 = Unusual
3 = Bizarre

Object number is an aspect of lesson short-ternelbgVFamiliarity is a measure of

stimulus complete novelty.

95



Object Movement is the second Sight sub-sectionvevtent is here considered to
be related to short-term novelty and is reportédt-occurs — on a subjective, three-

point scale as follows:

1 = Simple motion — e.g., a marble running dowarap
2 = Regular motion — e.g., carts on a model rataster track

3 = Complex motion — e.g., video footage of arohatic demonstration

The visual object Vividness sub-section is dividieid two aspects: Colour Variety
(aesthetic vividness) and Intensity (the brightne$san object relative to its
environment). It has already been observed thahuslis vividness increases
situational interest (see Section 2.2.2). Whettes is the result of improved
information uptake, increased physiological stintiala or some other factor, current
theory has not established. Nevertheless, visvalness parameters are expected to

be positively correlated with lesson interest.

Colour Variety is assessed on a subjective, thodetgcale, as follows:

1 = Two colours only — e.g., black text on a wibeeckground; a black and
white photograph
2 = A few colours (three or four) — e.g., simptéatired graphs

3 = Many colours (more than four) — e.g., colonotographs

Intensity is also measured on a subjective, thmeetgcale, as follows:

1 = Weak (hard to see) — e.g., a faded markerwhit@board
2 = Clear — e.g., non-luminous objects seen uadbnary classroom lighting
3 = Vivid — e.g., a sharp colour photograph prtgdan a darkened room

For the purposes of the SCIOS, an aural objeatyssaund stimulus intended to be
part of the instructional sequence. Thus, evergdesnevitably includes one aural
object — the teacher’s voice. Each student who igesvlesson input — such as

reading a text aloud — is considered to be an iaddit aural object. Videos are very
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rich in aural object variety and constitute a peoblfor assessment on the SCIOS.
This problem and its solution are described inigad@.1.2.

Aural objects are assessed in the Sound sectioichwias two sub-sections: Type
and Intensity. The Type sub-section has two asp8ktmber and Familiarity, both
of which are assessed in the same manner as fibaal \equivalents. Aural object
Intensity is assessed as the clarity of an aurglcblbelative to environmental noise.
In practice, aural clarity is a function of botHatere volume and pitch, although
volume is the most important factor. Thus, a vaudech would be clear in a silent
room may become difficult to hear when a neighbayriclass is noisy. For

simplicity, this parameter is assessed on thevatg subjective, three-point scale:

1 = Difficult to hear
2 = Clear

3 = Excessively loud

Aural intensity was hypothesised to have the sagtaionship to lesson interest as

visual vividness.

Tactile stimulus data are recorded in the Touchi@eof the SCIOS; there are three
sub-sections: Type, Pleasurableness, and IntenBity. Type sub-section records
data on Number and Familiarity in the same manisedescribed previously for
visual objects. The third aspect — Involvementlates to the degree of participation
that students have with tactile stimuli. This pagten was predicted to be positively
associated with interest via its influences on ewpéial vividness, clarity of
perception (see Section 4.1.1), and personal amtpn@ee Section 5.2.3). The
Involvement parameter is assessed on a subjettinez-point scale, as follows:

1 = Sensing or handling
2 = Using
3 = Constructing or modifying

Involvement is closely related to the Object Prakynmeasures but emphasises the

tactile nature of the experience.
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The Pleasurableness sub-section measures the degrekich tactile sensations
from lesson objects constitute a pleasant or usplgaexperience. This factor relates

to stimulation needs and is assessed on a sulgetinee-point scale as follows:

1 = Unpleasant — e.g., a slimy toad
2 = Neutral — e.g., a test tube
3 = Pleasant — e.g., a stroke from a ducklinggshfer

The Intensity parameter for tactile stimuli was dyyesised to affect lesson interest
via its provision for stimulation needs; it is meesd in much the same way as for

the other sensory modes, viz.:

1 = Weak (difficult to detect)
2 = Moderate

3 = Intense

Olfactory and gustatory stimuli are assessed inSmell and Taste sections of the
SCIOS respectively. Both are divided into three-setitions: Type, Pleasurableness,
and Intensity. The assessment procedures for amdlltaste objects are essentially
the same as those used for touch objects, abodethanrole of each parameter in
influencing interest was expected to be similar. 9dwell or taste objects were used

in the classes observed in this study, however.

Division 4: Channel Data

Lesson event stimuli can also be classified acogrth the ‘processing channel’ they
most affect, viz.: mental, physical, or emotior&ihce each of these three ‘channels’
Is associated with distinctive need-fulfilment pimslities, the SCIOS permits

analysis of teacher actions in relation to eacimobbseparately.

Mental channel (i.e., cognitive) variables relatitg interest include degree of
intellectual challenge, relatedness of content xstieg interests, and the match
between content and holes in personal schemataublo variables are assessed on
the SCIOS, however, since they cannot be meaniggéstimated by an external

observer. Consequently, the inclusion of the Mechannel section on the SCIOS is
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only an acknowledgement of its importance. Actuadasurement of cognition-
related variables was achieved in this study thnotlge Science Lesson Interest
Survey (SLIS; see Section 7.4) and the IntereSdence Questionnaire (ISQ; see
Section 7.5).

Physical channel experiences are rarely, if ever,purpose of pedagogy in science
lessons. Nevertheless, the physical channel is inegdentally during a wide range
of tasks, from the manipulation of simple scientifapparatuses — such as
microscopes and magnets — through to athleticiaegwsuch as might be undertaken
during biometric data gathering. The variables réed in the Touch section account
for all tactile aspects of science lesson expedasn€or the assessment of whole-
body involvement, a single Physical channel measuhgtensity — is given on the
SCIOS. This parameter measures the physical dewfapichctical tasks undertaken
by students on a subjective, three-point scal&lbsvs:

1 = Passive — e.g., using a protractor and roléraw diagrams; using a
microscope
2 = Active — e.g., walking between survey sites

3 = Demanding — e.g., running as part of a hede&monitoring activity

Physical Intensity was hypothesised to relate édfdifillment of stimulation needs.

In the Emotional channel section are summarised ide wange of affective
phenomena identified by interest researchers asnsdb the elicitation of student
interest. Emotional channel data are broadly caisgd on the SCIOS into three
sub-sections: Stories, Modes, and Global Themessd&8 bategories are not intended
to be independent and a given event may registemane than one of these
categories simultaneously. All Emotional channetqpdmena were hypothesised to

provide for stimulation needs, at least in pare(Section 5.3.3).

The Stories sub-section comprises two rows forrde®rding of narrative events:
one for stories told by the teacher and anothersfories told by students. The
relationship between narratives and needs is coatplil and their interest-eliciting

power is likely to be the outcome of a number ddré&ulfillment factors, not simply
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emotional stimulation (see Section 6.4.2). For teason, the allocation of Stories
measures to the Emotional channel section does reptesent a definitive
classification but an approximation for convenienspy clearly emotive content in
narratives — or in parts thereof — is recorded rseply in the Modes sub-section, as

described below.

The Modes sub-section subsumes six emotion-relaegerience types, viz.:
Negative Events, Humour, Surprise, Positive Evefitsnflict, and Anticipation-
evoking Events. The identification of these categprs based upon the findings of
interest research rather than those of affect reBeand, although each category is
distinctive, they do not show mutual exclusivity.da&scription of the assessment of

each Mode follows.

Negative Events are educational events evokingnigekuch as fear, shock, disgust,
or sadness. Excluded, however, are negative ensotwising from the personal

environment of the class, such as feelings of angeshame arising from teacher
punitive action. Negative Events are rated for rthemnotional intensity using a

subjective, three-point scale, as follows:

1 = Anticipated — a negative response is suggéstelde material in question
but is not detected in any students

2 = Detected — a negative response is detectad@ast one student through
facial expressions or exclamations, etc.

3 = Significant — a strong negative response isdet in a few students or

else a mild negative response is detected in Hjerity of the class

A Humour event is rated on the SCIOS every timeaaher employs an action which
is either intended to be amusing or has that effégtnour is rated on a subjective,

three-point scale, as follows:

1 = Anticipated — no response is detected amohgsstudents even though a
witticism has been used
2 = Detected — less than 50% of the students laugh

3 = Significant — a majority of the class laughs
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The SCIOS does not accommodate humour which is edapng of class
participants, although this may indeed impact faesstoom environment.

Surprise is rated on a subjective, three-pointessathilar to those used for both

Negative Events and Humour, i.e., anticipated,aetk or significant surprise.

Positive Events are those which are significantbsifive in tone but are not
humourous. Included in this category are praistn@fwhole class by the teacher and
meaningful stories with happy endings. Positive rifiseare thus distinct from
Negative Events not only in the feelings elicitdzyt also because intra-class
relational events are included. Positive Eventsrared on a subjective, three-point

scale as follows:

1 = Mildly positive — the event is positive, rathiean neutral, in intent
2 = Distinctly positive — the event is clearly fine
3 = Uplifting — the event makes a noticeable défece to classroom affective

tone

This parameter shares some territory with the Warsttale derived from the

Questionnaire on Teacher Interaction (see Secti®n 7

Conflict is assessed according to principles simita those applied to Negative
Events. Thus, Conflict events are only those widggogical — rather than punitive
or personal — significance. It may arise duringstaom debates and discussions, or
may be recognised when viewing or reading instometi material. Such events are

assessed on a subjective, three-point scale asvill

1 = Anticipated — a difference of perspectivelesac although no emotion is
apparent

2 = Detected — the conflict situation generategarcemotional responses

3 = Heated — the conflict situation generatesgfremotional responses

The emphasis in making judgments about Conflithésdegree to which a sense of

conflict is actually expressed by the studentsgmesConsequently, an article about
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the use lethal injections as capital punishment nadg lower than a debate over
litter in which the students become passionate tatheir topic.

Anticipation Events are those circumstances in tvhstudents are led into a
condition of expectation regarding the future. Taeise of the anticipation may or
may not be explicitly intended by the teacher bustibe clear. Such events include
promises of rewards at the end of the lesson aratlwtit-type stories. Anticipation

Events are not rated for intensity, but simply fmesence or absence in that

particular observation cycle.

The final sub-section, Global Themes, derives ftamwork of Schank (1979) who
postulated that certain themes have perennial eusaV appeal and will elicit interest
in virtually any audience. These themes have baeousked earlier and their
unifying characteristic is that they are emotiomahature (see Section 2.2.2). The
most pertinent Global Themes are scandal/crimegetarsex, death, power, and
injury/violence and each is allocated a separate oo the SCIOS. Lesson events
which include any of these Global Themes are rdtwdthe intensity of the
experience on a subjective, three-point scale lasnfs:

1 = Anticipated — the theme is present but noasse is detected among
students

2 = Detected — some response is detected insitdea student

3 = Significant — a strong response is detected Iaast a few students, or

responses of some kind are detected amongstdjweity of students

7.4  Science Lesson Interest Survey (SLIS)

7.4.1 Introduction

As previously discussed, research to date has lyafgeused on interest as an
independent variable (Krapp et al., 1992) — a faffected in existing measurement
approaches. The present study, however, was foonisedterest as a dependent

variable. As might be expected, therefore, no imsant could be found which suited
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the present task and it was necessary to consirnetv questionnaire, the Science

Lesson Interest Survey (SLIS).

The SLIS was primarily designed to measure studiuational interest in science
lessons. Scales for three independent variablef witown or hypothesised
relationships to interest were also included, hawevwo of these variables —
novelty and difficulty/challenge — were identifiéidm previous research and have
been discussed in earlier chapters. The final bbjalistractions, was hypothesised

as an interest detractor and was included specelati

Responses to all SLIS items are made on Likert-sgages with four values, viz.: 1
= strongly disagree (SD); 2 = disagree (D); 3 =eagfA); and 4 = strongly agree
(SA). For the Interest, Novelty, and Difficulty $es, half of the six items in each are
worded negatively and hence scored in reverseDAtractions items are worded
positively and scored normally. For ease of hamdisg, items are arranged in cyclic
fashion, in six blocks of four items each. Scalscad@tions and sample items are

given in Table 7.1.

Table 7.1: Science Lesson Interest Survey (SL&#g gescriptions.

Scale Name Description Sample Item *
Interest Measures the degree to which the studefdday’s science lesson
perceived the lesson as interesting seemed to go fast. (+)
Novelty Measures the degree to which the studemhe facts we learned today
perceived the lesson as presenting were new to me. (+)

entirely new experiences

Difficulty Measures the degree to which the studerithe work we did today
perceived the lesson content as being was simple. (-)

personally challenging

Distractions Measures the degree to which the studéther students distracted
perceived themselves as distracted duringe in class today. (+)

the lesson

* |tems denoted (+) are scored as per the desonigfiven above; items denoted (-) are reverse dcore
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7.4.2 Development and Structure of the SLIS

Researchers and laypersons alike have observeduhag interesting events people
experience enjoyment, a sense of time passinglgwdhd a desire to continue
interacting with the stimulus in question. Suchesliations formed the basis for a
prototype Interest scale which addressed all megpects of the interest experience.
The roles of novelty and challenge in elicitingeirgist have already been covered in
Sections 6.4.1 and 5.4.3 respectively. On the bafsihis information, prototype
Novelty and Difficulty scales were derived in alfes similar to that used for
creating the Interest scale. The fourth SLIS sdaistractions, aimed to measure all
major phenomena having the potential to distragtlestts during lessons. It was
designed to address both internal factors (e.qigéwuand diverting thoughts), and
external factors (e.g., interference from othedstis). All prototype SLIS scales

comprised six items.

Gable, Wolf, and Keilty (1993) have advised reskars to administer a draft
version of any instrument to a small group of repreative subjects and then discuss
the process and the instrument itself afterwardsprétotype of the SLIS was
administered to 34 students in two separate cladsésar 8 students at the school in
which the final study was undertaken. Studentsi@pating in these trials did not
participate in the rest of the investigation. Fofethese 34 students volunteered to
provide feedback and they made helpful commentsitem wording. Their
suggestions were included in a range of modificatito the SLIS and a second
version of the questionnaire was then trialed arlaas of 26 students. After this,
further adjustments were made, resulting in thedtlind final version which is

reproduced in Appendix F.

7.4.3 Validation of the SLIS

The SLIS varies from the structure of many conwerdl questionnaires. First, the
scales are not independent and thus the criteriodisasriminant validity — often

estimated as the mean correlation of a scale witbrscales — is not appropriate for
this instrument. Second, the Distractions scale masdesigned to function in the

conventional manner (i.e., with items reflectingrivas aspects of a single
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underlying phenomenon) and thus it was not meaningf determine the internal

consistency reliability of this scale. Further, canthe Distractions scale gathers
information on the whole spectrum of distractiorpesences, the Distraction score
for each student was calculated as the sum of itexn scores rather than the

average.

Bearing in mind the aforementioned qualificatioikge SLIS was statistically
validated by examining: a) the factor loading @nis on each relevant scale using
factor analysis with varimax rotation; b) the imak consistency reliability of
relevant scales using Cronbach’s alpha reliabgististic; and c) the ability of all
four scales to differentiate between classes uieg® (ete) statistic from a one-
way ANOVA. Analyses were performed on data fromhboft the trials as well as the

study proper. The latter data are presented ineBahPR and 7.3 below.

Table 7.2: Factor loadings of items on the scalemterest, Novelty, and Difficulty

from the Science Lesson Interest Survey (SLIS3ss @s unit of analysis (N = 50).

Scale Item No. Factor Loadings
Interest Difficulty Novelty
Interest 1 0.82
5 0.93
9 0.94
13 0.88
17 0.89
21 0.90
Difficulty 2 0.92
6 0.82
10 0.92
14 0.87
18 0.79
22 0.85
Novelty 4 0.43 0.77
8 0.69 0.50
12 0.87
16 0.84
20 0.90
24 0.66 0.54
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Table 7.2 shows that the factor loadings of alh#geon their intended scales exceed
0.40, the minimum value conventionally acceptedassfactory when the class is
the unit of analysis. It is also apparent, howeteat three items from the Novelty
scale (i.e., items 4, 8, and 24) loaded heavilynberest. Indeed, in two instances, the
loadings were more significant on Interest than tba intended dimension of

Novelty. Nevertheless, the wording of these itesngnambiguous:

Item 4: The facts we learned today were new to me.
Item 8: I had new experiences in this scienceoless
Item 24: |learned how to do new things in scietociay.

Since students cannot have been misled regardireg phenomena under
consideration, and since novelty is known to bdlyigorrelated with interest, these
data do not invalidate the instrument. Indeed, thaystitute a significant result in

their own right and are discussed in more deta8etion 10.3.3.

Table 7.3: Internal consistency reliability of seal(Cronbach’s alpha coefficient),
and the capacity of each scale to differentiateMeen classes;{ statistic from a
one-way ANOVA) for the SLIS — individual and clasaunits of analyses (N = 915
and 50 respectively).

Unit of Alpha ANOVA
Scale No. of Items ) o
Analysis Coefficient 12
Interest 6 Individual 0.86 0.271 **=*
Class 0.96
Difficulty 6 Individual 0.81 0.196 ***
Class 0.94
Novelty 6 Individual 0.77 0.238 ***
Class 0.93
Distractions 6 Individual NA 0.104 ***
Class NA

*p<0.05, *p<0.01, **p<0.001
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As evident in Table 7.3, when the class was usethesinit of analysis, the alpha
coefficients for the scales Interest, DifficultyydaNovelty ranged from 0.93 to 0.96;
when the individual was used as the unit of ang)ythiese coefficients ranged from
0.77 to 0.86. Such values are in accordance witlemed standards for internal
consistency reliability (Nunnally, 1978). One-walN@VAs — using the class as the
independent variable — revealed that all four scal®wed a significant capacity to
distinguish between classes (p <0.001). These aattirm the SLIS as a valid and

satisfactorily reliable instrument.

7.5 Interestin Science Questionnaire (1SQ)

7.5.1 Introduction

Many authors (e.g., Ainley et al., 2002) have fouhdt persons with prior (i.e.,
individual) interest in a topic report greater ational interest in stimuli related to
that topic than people without such prior interdstwas important, therefore, to
account for this variable in the present study g to find a suitable instrument to
measure it. Preliminary research discovered thelyShterest Questionnaire. This
instrument addressed the matter in question buatfsignt modification was required
before it could be used with middle school studeifiitse result is the Interest in
Science Questionnaire (ISQ). The ISQ has a singée scomprised of nine items,
four of which are scored in reverse. All items assessed on a four-point, Likert-
type scale identical to that used for the SLISy@idal item from the questionnaire
is: Sometimes | do science activities in my spare tjos, for the fun of itThe
construction and validation of the ISQ instrumerg described in the following
sections and a copy of the final version is incthideAppendix G.

7.5.2 Development of the 1ISQ
The original instrument, the Study Interest Queastare, was devised by Schiefele,
Krapp, Wild, and Winteler (1993) and in its originBorm the questionnaire

contained 18 items organised into three, equabsizeales’: Feeling-related

Valences, Value-related Valences, and Intrinsiefigtion. According to its authors,

107



these scales do not, in fact, constitute sepaet®rs and the instrument is uni-

dimensional.

The original questionnaire was designed for terteiudents whose course of study
was voluntary. Subjects in the present study wegar¥ students obliged to take the
course. These facts necessitated a redesigningneofinstrument. The modified
version, the 1SQ, features a reduced number ofsitermost of which have been re-
worded for the lower secondary school context — dads not retain the ‘scale’

structure of the original.

7.5.3 Validation of the ISQ

A 10-item prototype of the ISQ was trialed in tlzene classes as those in which the
SLIS was tested (see Section 7.4.2). Participastgdents were interviewed
afterward to provide feedback. As a result of thiecess, numerous items were
reworded and one was eliminated, leaving nine itérhe 1ISQ’s internal consistency
reliability was assessed using Cronbach’s alphiahiéty statistic. Both trial and
final study data were examined; the latter returaedalpha value of 0.8MN§E195)
which represents an adequate level of reliability. light of the instrument’s
theoretical provenance and the internal consistaesylts, it can be considered

satisfactorily valid and reliable.

7.6 Questionnaire on Teacher Interaction (QTI)

7.6.1 Introduction

The significance of social variables in determini@gson interest has been discussed
in Sections 5.4.2 and 6.4.2. Teacher relationaabielrs were assessed in this study
via the Questionnaire on Teacher Interaction (Qdm),jnstrument developed during
several studies in the early 1980s (Wubbels, Cré@rHooymayers, 1992). It
originally comprised 77 items but the Australianrsien, developed by Fisher,
Henderson, and Fraser (1995) comprises only 48erGihat the QTI addresses

factors of direct significance to the present warld given that it was written in
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language appropriate to middle school-aged childtemas adopted with only minor
wording changes. Despite its pedigree, howeverblpnos were found with the
instrument and it was necessary to reorganise ¢kalts before they could be
meaningfully collated against the student respmas@bles under investigation. The
original structure of the QTI, its application ifet present context, and its
reorganisation are described below.

Table 7.4: Question on Teacher Interaction (QTHledescriptions and sample
items (adapted from Scott & Fisher, 2004).

Scale Name Description Sample ltem
(The extent to which the teacher...) P

Leadership (LEA) ... leads, organises, gives orders, This teacher holds our
determines procedures, and structureattention.
the classroom situation.

Understanding (UND) ... listens with interest, emjisdh, This teacher is willing to
shows confidence and understanding explain things again.
and is open with students.

Uncertain (UNC) ... behaves in an uncertain maaner This teacher lets us boss
keeps a low profile. her/him around.

Admonishing (ADM) ... gets angry, expresses irritatand  This teacher gets angry
anger, forbids and punishes. quickly.

Helpful/Friendly (HFR) ... shows interest, behavesin This teacher is someone

friendly or considerate manner, and we can depend on.
inspires confidence and trust.

Student Responsibility & ... gives opportunity for independent We can influence this
Freedom (SRE) work, gives freedom and teacher.
responsibility to students.
Dissatisfied (DIS) ... expresses dissatisfactionk$oo This teacher is suspicious.
unhappy, criticises, and waits for
silence.
Strict (STR) ... checks, maintains silence and ~ We have to be silent in
strictly enforces the rules. this teacher's class.

7.6.2 Description of the QTI

The QTI consists of eight teacher behaviour scales, Leadership (LEA),
Understanding (UND), Uncertainty (UNC), Admonishi(&DM), Helping/Friendly
(HFR), Student Responsibility & Freedom (SRE), Bisgied (DIS), and Strict
(STR). Items are responded to on a Likert-typeesadl five values from 0O (this

behaviour is never displayed) to 4 (this behavisuslways displayed). For ease of
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hand scoring, items are arranged in cyclic fashiortwelve blocks of four items
each. There are no reverse scored items. A dascript the QTI scale structure is

given in Table 7.4 and a copy of the complete umagnt is included in Appendix H.

The QTI is based on a model which defines teache&grpersonal behaviour
according to two orthogonal dimensions. The Proiimdimension is a continuum
with poles of Co-operation and Opposition, while tinfluence dimension is a
continuum from Dominance to Submission. Accordirg this model, teacher
relational behaviours can be represented as semtoascircular chart, as in Figure
7.4. Each of the eight sectors is represented enQXhl as a scale, with the scale
named after the qualities most characteristic af sector (Brekelmans, Wubbels, &
Créton, 1990). During the QTI's development, thalsctructure of the instrument

was validated in a range of educational contextskiiéls, 1993).

DOMINANCE

. {
(o 8ag,
S\“\]l\ 0\“ B, N /73 e{'s /7/10

60\\3 Keep | Notice l//0(/,-

g, Get norms and set rules | procedure; structure %
: . the classroom =
s 5§/ ooy o oo Assist; 2.
2.5/ take pupis situation; explain; shovslsilriterf <3
ISR oy hold attention b S
S &/ fotask ex est; join; ®
b& § press \rmo_ﬂon and behave in a Z. =.
= < @/ anger; forbid; correct; friendly or considerate Oa < =
o) punish manner; be able to make 2 o
= a joke; inspire confidence =
= and trust é
n
o Wait for silence; consider pros and Listen with interest; empathise; show E
& cons; keep quiet; show confidence and understanding; o
o dissatisfaction/ look glum; Give accept apologies; look for > o
.\ question; criticize Keep ways fo settle S S
o) alow | oppor differences; be SSs
& file: tunity for . S S
Z prorie; funity patient; be open [/ & -Q
02_ D, apologize; lndependem to students & N
5% wait and see work; wait for s
.o how the wind class to let off chg’
blows; admit one is | steam; give freedom S
in the wrong and responsibility to
students
<
o\
Up 00T oot
S \O
Bebcef,«a/. ee ge‘“'a‘\l
%oy, %o
r ?‘ee
SUBMISSION

Figure 7.4: Dimensions of the model for teacheelipersonal behaviour (Source:

reins tight;

check; judge; get
class silent; maintain
silence; be strict; exact

what's hap-

pening; lead; or-
ganise; give orders; set
tasks; determine

Fisher, Fraser, & Wubbels, 1993).

110



7.6.3 QTI Data Issues and Factor Re-analysis

As already noted, significant problems arose imeation with data obtained by this
instrument. Specifically, when the results werereated with student interest
variables, an unexpectedly high number of QTI scalemonstrated significant
correlations. This suggested that the QTI scale® wWeemselves highly correlated.
An examination of inter-scale correlations showidt tthis was, indeed, the case.

These results are presented in Table 7.5

Table 7.5: Correlations (r) among QTI scales — indual as the unit of analysis;
N=192.

Lea Und unc Adm HFr SRe Dis Str

Lea

Und 0.801***

unc -0.553***  -0.502***

Adm -0.540***  -0.542**  0.571**

HFr 0.778**  0.840 *** -0.553***  -0.547***

SRe 0.274***  0.440 ** -0.029 -0.150* 0.476***
Dis -0.587**  -0.596***  0.677** 0.690***  -0.669*** -0.169* -
Str -0.328**  -0.376**  0.325%* 0.532**  -0.466*** -0.195** 0.525***

*p<0.05, *p<0.01, **p<0.001

As described earlier, the eight QTI scales wergimaily intended to represent
aspects of two orthogonal teacher-behaviour coatinihe degree of scale
correlation evident in Table 7.5, however, indidathat factors other than the
intended two were in operation. In light of thiegtcurrent data were subjected to
exploratory factor analysis. Principal componemslygsis with varimax rotation was
used to derive two-, three-, four-, and eight-factolutions, of which the best was a

three-factor solution. A scree plot showing thikigon is provided in Appendix I.
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A process of factor identification was then undestg as follows. First, items that
were found to load significantly on more than onk tlke new factors were
eliminated; 32 items survived this process. Sectimel clusters of remaining items
were labelled according to their most prominentliathree new scales were
derived by this method — Warmth, Uncertainty, afrit®ess. Next, items which did
not have face validity for the scale into which ytheominally fell were also
eliminated, leaving the three scales with tweleg,fand five items respectively. (A
rotated component matrix for each of these scaldsaalist of surviving items with
their factor loadings are given in Appendices J &ndespectively.) Finally, the
Cronbach alpha reliability coefficients for eachwnecale were calculated. These

data are presented in Table 7.6.

Table 7.6: Cronbach alpha coefficients of intereahsistency reliability for three
derivative scales of the QTI: Warmth, Uncertairapd Strictness — individual as

unit of analysis.

Scale Items N Alpha
Warmth 12 189 0.92
Uncertainty 5 192 0.52
Strictness 5 189 0.58

The analysis above indicates that only the Warrmstlesdemonstrated satisfactory
internal consistency reliability. This scale was thnly student-reported measure of

teacher interpersonal behaviour used in the amalyse
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Chapter 8

METHODOLOGY

8.1 Introduction

This chapter covers the practical background to twedprocesses involved in the
fieldwork of this investigation. The following adescribed: a) ethical clearance for
survey activities; b) the participants and teacluogtext; c) general survey methods;

and d) procedures applied to specific instruments.

8.1.1 Ethical Clearance

Once the theoretical background to the study haeh bestablished and survey
approaches decided upon, a formal submission focatclearance was made to
Education Queensland and to the Curtin Universiyids Committee. The study
presented no special ethical dilemmas and clearamsegranted by both parties
contingent upon standard stipulations regarding gabtection and confidentiality
but with an additional requirement that written grdéal permission be obtained for

all students involved.

8.1.2 Participants and Context

The study took place in a large government higloscin south-east Queensland,
Australia, during the third school term of 2009. tAat time, the school hosted 11
Year 8 Science classes taught by nine differenthiers. All these teachers were
approached in person by the researcher and alhtested to participate — two for
the purposes of the pilot study, and seven for rir@n study. Of those who

participated in the main study, six were male ane fi@male.

The researcher then visited all Year 8 Scienceselam the school to introduce them
to the objectives of the study and to invite thgarticipation. This was followed up

with a letter to parents co-signed by the researahd the school principal. Parents
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who did not return the attached permission formewtglephoned to ascertain
whether their failure to respond wagslae factorefusal of permission or simply an
oversight. Of the 264 students in the cohort, 1824) agreed to participate in the
main study and an additional 45 (17%) in the plody.

8.1.3 General Preparation

Teachers were individually briefed on the detailswvey procedures and, with their
assistance, a timetable of observation events veagndup — first for the pilot survey
and then for the main study. In order to constthescope of the investigation, only
traditional lecture-style (‘chalk-and-talk’) lessowere surveyed. Lessons dedicated
to practical activities or work on assessment itarage excluded. (As it turned out, a
small number of the observed lessons did involveesqractical components
anyway, but this issue was accounted for during datlysis; see Section 9.1.2).

8.2 General Procedures

8.2.1 Instrument Design and Pilot Survey

Prototypes for the new instruments were developau fpre-existing questionnaires
and the theoretical principles discussed in Chapterto 6. Pilot testing and
refinement of these prototypes was then undertakéwo ways, each according to
the nature of the instrument in question. For t@&Cs, the researcher pilot-
surveyed sixteen lessons, during which processtgsurement scales were refined
and protocols for administration of the Scheduleendeveloped. (The process also
helped students grow accustomed to the presenttee obsearcher and thus reduce
the Hawthorne Effect in the main study.) For the urpose-built questionnaires
(i.,e., SLIS and 1SQ), each was pilot-tested on wlasses; feedback was then
solicited from student volunteers and adjustmengsewmade to the structure and
wording of both. Since the SLIS was the more complethe two and received the
greater number of criticisms, a second versiorh®f questionnaire was also piloted
but on a single class only. The validation procedwemployed for these instruments

have already been treated in Chapter 7.

114



8.2.2 Main Study — Introduction

Although the students had been introduced to tladsgand general procedures of the
study during the volunteer solicitation phase, rtiEn study was introduced with a
reiteration of these matters. This introductionkt@ome five minutes in each class,
after which students were invited to ask questairsut the study generally and their
responsibilities in it. The two preliminary surveys the Interest in Science
Questionnaire (ISQ) and the Questionnaire on Tedaberaction (QTI) — were then
administered. A total of 193 Interest in Science eQionnaires and 192
Questionnaires on Teacher Interaction were congléle other data was collected

during these introductory lessons.

8.2.3 Main Study — Materials

For observations in the main phase, the researeagrquipped with the following:
a laptop computer running the Science Classroomrdat Observation Schedule
(SCIOS) in Microsoft Excel; a printed version oketlsCIOS Template in case of
computer malfunction; a copy of the Teacher IntdoacForm (TIF); a class set of
blank Science Lesson Interest Survey (SLIS) fomnstopwatch; a pencil; an eraser;
and a field notebook. Extra copies of all papem®mwere kept on hand in case of

complications.

8.2.4 Main Study — General Procedures

The following general procedures were used dultegabservations. The researcher
entered the classroom 10 minutes before the sobedtdrt of the lesson and took an
unobtrusive position near the back. All the suregyipment was then arranged in a
way that made accessibility easy. In particulablank copy of the TIF was taped

onto the table or bench surface to the immedigta of the computer and the pencil

and eraser were placed on top of it. Next, a biaktronic copy of the SCIOS was

opened. Administrative data including the date anchique class identification code

were then entered on both the SCIOS Template and'ith. Finally, the TIF was

edited to show only the seating positions actuplgsent in that classroom. For
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instance, if the classroom had 24 chairs arrangefur rows of six columns, the

fifth and sixth rows and the seventh, eighth, amthncolumns on the TIF blank

were crossed out, as illustrated in Figure 8.1gwel

/

/

0

Non-Directed Questions:

Class ID

Figure 8.1: An example of a Teacher Interaction rRO(TIF) showing the 24

potential seating positions of an actual classroom.

When the students entered the classroom, the obszanade neither eye contact nor

conversation with them and aimed instead to gieeittpression of being absorbed

in his task. Once all students were settled, ungiecuseating positions were crossed

off the TIF, as in Figure 8.2, leaving only occupseating position icons for data

entry.
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Class ID

Date

Non-Directed Questions:

Figure 8.2: An example of a Teacher Interactionf®diTIF) showing a classroom

with 24 seats of which 19 were used.

Next, the number of students in attendance wasteduand the figure entered in the
appropriate cell on the SCIOS Template. No otheseokations were recorded until
the teacher had completed all preliminary admiaiste tasks (e.g., roll marking,

homework collection). At the point when the instron process actually began, the
stopwatch was started and the first observationg wecorded on the SCIOS Data
Grid. (The broad structure of the SCIOS Template lteen covered in Section 7.3;

specific details of its use will be covered in $&ti8.3.2.)

By agreement with the researcher, each teacherlumet their instruction
approximately five minutes before the final lesémtl so that SLIS forms could be
administered. Once all these forms had been coatpketd collected, the class was

thanked and then dismissed by the teacher.

A total of 50 lessons were observed in the way gesicribed, with each class being
observed on either five or six occasions over @isaveek period. Note that two of

the teachers taught two Year 8 Science classeshaisdwere observed more often
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than the others. Summary details for the main olagi®n phase are presented in
Table 8.1.

Table 8.1: Summary statistics for the main obséowgbhase.

Number of lessons surveyed 50
Number of classes involved 9
Number of participating teachers 7
Number of volunteering students 193
Average observed teaching time per lesson (min.) 51

8.2.5 Data Analysis

Data gathered in this study were compiled in Miofo&xcel. Advanced analyses
were performed in PASW (formerly SPSS) v.17 for Wiws; details of these

analyses are given in Chapter 9.

8.3 Instrument-specific Procedures

To complement the structural descriptions of th&riiments given in Chapter 7,
details of instrument administration and some stjias used to address common

challenges are given below, arranged by instrument.

8.3.1 SCIOS - Teacher Interaction Form

The frequency and distribution of teacher-studekdractions was recorded on the
TIF by entering a tally mark in the respective sttdseating icon for each such
interaction. Tallies were made only when the irdBoams related directly to lesson
content, however. Other interactions (e.g., “Do ymed a calculator?” or “Can |
please go to the toilet?”) were not taken downerkdtions initiated by the teacher
were recorded as a short vertical line in the uyadf of the student’s seating icon.
Interactions initiated by the student were recordéth a small circle in the lower
half of the icon. Generally, teacher-initiated matetions took the form of content-
related questions but they also included offereadp. Student-initiated interactions

were exclusively questions of various kinds. Questiwhich the teacher directed to
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the class as a whole — rather than to a specifid puvere recorded as Non-Directed
Questions at the bottom of the Form. In cases wteients moved during a lesson,
their interactions were marked in the icons ofrtleiginal seating position. Teacher-
student interactions were not recorded on a cyolsis but were taken down

whenever they occurred.

8.3.2 SCIOS — Main Template

Data entry on the SCIOS Template demanded twondiste but simultaneous
sampling strategies, the first being cyclic and skeond opportunistic. Cyclic data
sampling addressed a small number of variableshwhiere assessable at all times;
these included Student Attention, Visual Object Mem and Physical Intensity. For
such variables, data recording began with Studeteénfion and then progressed
through the others in turn, from the top of the D&able to the bottom. Once all
these variables had been measured once, the cydecencluded with second
assessments of Student Attention and Student BalmaviOpportunistic data
sampling, on the other hand, assessed those \esialich were not assessable at all
times, including Surprise Intensity, Smell Objet#d3urableness, and any variables
assessed using a binary measure of presence arcabSéhese opportunistically-
sampled variables were recorded whenever they egghegegardless of whether the
timing coincided with the observer’s cyclic progdlrough the Data Table. The two
strategies — cyclic and opportunistic — were apsienultaneously, with the cyclic
measures forming a core structure which the obsefo#owed unless events
demanded that opportunistic data be recorded. thatefor all the cyclic measures,
once their values were recorded they were notitedigven if they changed later in
the cycle. Details of the use of some of the maffecdlt measures on the SCIOS are
discussed below.

Summary Information and the Percentage Calculator

The upper left-hand portion of the SCIOS Templats hells for recording basic
administrative information such as the observatiate, a school identification code,
and class size. It also provides a Percentage l@tdcufor measuring Student

Attention, the use of which deserves further exgtigom.
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Figure 8.3 shows the display from the Percentageu@dor when the total number
of students is 23. The left-hand column containgraage of representative
percentages; the right-hand column contains thebeurof students that correspond

to those percentages for the class in question.

% Calculator
% #
5
10
20
30
40

O IN N =

Figure 8.3: An example of the Percentage Calculdtom the SCIOS Template

showing specific percentages for a class of 23Ipupi

To estimate the percentage of students attendintgsson tasks, the following
procedure was applied. First, a rough mental estimeas made of the overall
percentage of task-focused students. If the nurnbestituted an easily estimated
percentage of the total class (e.g., 0% or 50%) that percentage was recorded
directly in the appropriate place in the SCIOS Datal. If the percentage seemed
difficult to estimate but quite small then the tdskused pupils were individually
counted, the Calculator consulted, and the respgeptrcentage recorded in the Grid
(e.g., seven students in a class of 23 = approrind@0%). If the number of
attending students was large, however, then thebrumf non-task-focused pupils
was counted instead, after which the Calculator e@ssulted, the corresponding
percentage was subtracted from 100, and the outcecwded in the Grid. For
instances where the precise number of studentstexbutid not appear on the
Calculator, percentage values were estimated bgidiaxtrapolation from the nearest

values provided (e.g., six students = approxime@éBp of 23).

The only other variable in the upper left-hand oagof the Template that requires
clarification is Lesson Duration (i.e., cell E1L@esson Duration is the number of
minutes elapsed from the commencement of teacloirthe end of the lesson and
includes both instructional and non-instructionahet. It was calculated after the
conclusion of the class from the number of obs@watycles recorded. Since each

cycle was identified according to the time it sdrtather than the time it finished,
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Lesson Duration was calculated as the timing oflaise two minute cycle observed
plus two minutes. Thus, if the final observatiorleycommenced on the B2esson

minute (see Template, row 11) then Lesson Duratié@ + 2 = 54 min.

Division 1: Class Observations

The first behavioral variables to be measured chea/cle were Student Attention
and Student Behaviour. The procedures for makirgsehestimates have been
described already in Chapter 7, as has the fatbtith of these two variables were
estimated and recorded a second time once the abservations had been
completed. Note, however, that since there wake litalue in making the final
estimate only a few seconds before the commenceofeamtnew cycle, either the
‘end’ measures of one cycle or the ‘start’ measurdle next cycle were omitted in

instances where less than 10 seconds elapsed Inetivezn.

Division 2: Pedagogy

With respect to the Pedagogy division of the SCl@Bmeasures therein are binary
and no further descriptions of their use are neggs©nly one note needs to be
added, that being in regard to Location. In alnadisiessons observed, the classroom
was the sole instruction location. To reduce unssme work, a >’ symbol was
placed in the Location row to indicate that alldaling observation cycles occurred
in the same venue. On the sole occasion in thidysthat the location changed
during the course of the lesson, the venue in wEeidentified in every observation

cycle.

Division 3: Sensory Mode Data
For variables in the Sensory Mode Data divisioneg¢hprocesses need clarification:
a) the assessment of numbers of sensory objectsheb)assessment of object

familiarity; and c) the assessment of painful stimu

In order to differentiate between the numbers sfrurctional objects used in a lesson
(see Section 7.3.4 for a definition) and the dorafior which they were used, the
following approach was taken. Each instructiongéocbwas identified on the SCIOS
with a unique code number as soon as it was presdnt the teacher. This code

number was recorded for every cycle in which it wasd. When a new object was
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presented, its code replaced the previous oneST®S Summary spreadsheet uses
the highest code number entered as the numbejj@ttebin that category.

Object familiarity was assessed on a three poiateswhere ‘1’ = familiar, ‘2’ =
unusual, and ‘3’ = bizarre. Since gathering dethileformation on individual
perceptions of object familiarity was impracticdle assessment of familiarity was
by an educated guess on the part of the reseaiidtisrguesstimate’ was based on a
combination of the researcher’s own perceptiorskhowledge of the students’ age

and experience, and the responses of the studehts tame.

While significant physical pain is unlikely to beperienced by students as an
educational experience in the course of an ordisaignce lesson, it is possible,
nevertheless, (e.g., experiencing the discharge &d/an der Graaff generator) and
this possibility is accounted for on the SCIOS he Touch section. Painful tactile
sensations would be classified as both intenseh@mnntensity scale) and unpleasant
(on the Pleasantness scale). No painful eventsri@ttin the lessons measured in

the present study, however.

Division 4: Channel Data

The Channel division discriminates stimuli on thasis of their hypothesised
‘channel’ of influence. Some assumptions had tontede in attributing lesson
phenomena to each channel, however, and this weecially true in the case of
emotional stimuli. To reduce subjectivity, therefoEmotional Channel measures
were assessed in two ways. First, students werengxs for any outward signs of
emotional responsiveness, such as gasping, laugbemgmenting, and so forth. In
the absence of such demonstrations, emotional lstimene assessed on the basis of
the teacher’s hypothesised intentions. For instaiheefactual description of cardiac
arrest were given in the context of a lesson oncilmulatory system, this would
have been treated as intellectual input only andldvaot have been recorded as a
Negative Event on the SCIOS. A student whose fatherrecently suffered from a
heart attack, however, might experience emotionatress as a result of this
information but no attempt was made to assess ynigllividualised responses of
this kind.
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Data Processing and Management

After the conclusion of each lesson, the followpr@cedure was followed for the
SCIOS data. First, the teacher-student intera¢tties from the TIF were summed
and the results entered into the TIF Table spresatsbf the SCIOS Workbook.
Next, the SCIOS Template was printed out in A3 farrand the TIF Table and
SCIOS Summary Table worksheets were printed oAdiformat. These three pages
were then stapled together and placed in foldergaguing other documentation

from the class in question.

8.3.3 Science Lesson Interest Survey (SLIS)

The SLIS was administered to all volunteering stisleimmediately after the
cessation of instruction in each lesson. The stisdeare reminded on each occasion
to include their name at the top of the survey.lASSform was then distributed to
each student and they were given as much time &g whshed to complete it.
Administration time for a whole class was less thaa minutes. No complications
arose in connection with the administration of ®ielS but the scoring process
deserves brief mention. All SLIS forms were handred and the data entered into
an Excel spreadsheet for manipulation and analpsieng scoring, it was found that
a small number of respondents had provided ex#ofysame response for all items
while others had answered in an unvarying cyclitgpa throughout the whole form.
Given that nine SLIS items were reverse scoredag clear that these students had
not responded sincerely; consequently their forneseweliminated from further

analysis.

8.3.4 Interest in Science Questionnaire (ISQ)

The ISQ was administered only once, in the intréalyclesson of the main study
phase. The general approach described above fadtheistration of the SLIS was

also used for the ISQ and, as with that instrumamifficulties arose in association

with its use.
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8.3.5 Questionnaire on Teacher Interaction (QTI)

Field work for this study was conducted in thedherm of the school year. By that
time, most students had been with their respedoience teachers for at least six
months and had well-developed opinions about th®me teacher, however, had
only just taken over his class and it was belietleat students could not have
developed reliable opinions about him in such atgheriod. Therefore, the QTI was

administered to eight classes at the beginningh@fnhain observation phase but to
this ninth class at the end of the study. Althowgimplications arose in the data
collected by the QTI (see Section 7.6), no problenese encountered in its

administration, nor were special procedures cdibedTable 8.2 shows the number

of QTIs completed, organised by participating tesch

Table 8.2: Numbers of lessons and numbers of stsi@entributing data on teacher

interaction behavior.

Teacher Id. Class Id/s No. Lessons QTIs Completed
Surveyed
Teacher 1 8A & 8G 11 43
Teacher 2 8B & 8D 10 47
Teacher 3 8E 6 24
Teacher 4 8F 5 11
Teacher 5 8H 6 24
Teacher 6 8l 6 24
Teacher 7 8K 6 19

8.4 Methodology Summary

The field work for the present study can be sumsedarinto a preparation phase and

a main study phase, each of which can be understobdving two sub-phases.

The preparation phase began with applications floica clearance of the project
and the solicitation of volunteers. The next phafsgreparation was the development
of the instruments, a process which involved thexstoiction of instrument

prototypes, pilot testing, and instrument refinetreerd validation.

124



The main study began with a set of introductoryvéads, viz.: a reiteration of goals
and procedures to all participants, the organigadiban observation timetable, and
the administration of both the Interest in Scier@@eestionnaire (ISQ) and the
Questionnaire on Teacher Interaction (QTI) to gadtedent background data. The
study proper involved 50 whole-class observatieash consisting of the following
elements: completion of the Teacher Interactiom(FIF), codification of teacher
and student behaviours via the Science Classroderebt Observation Schedule
(SCIOS) Template, and administration of the Scidresson Interest Survey (SLIS)

to all pupils.
The data collected by the above procedures waseenteto Microsoft Excel for

collation and preliminary analysis. More advancetistical analyses were
performed in PASW (formerly SPSS) v.17.
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Chapter 9

RESULTS

9.1 Introduction

9.1.1 Overview

This chapter presents the most significant resintien the fieldwork, arranged

according to themes which emerged during analysis,

Academic Involvement and Performance
Interest vs. Behaviour

Interest vs. Distraction

Interest vs. Class Size

Self-Reported Lesson Experience Variables
Teaching Strategies — General

Teaching Strategies — Novelty

Interest vs. Teacher Interaction Style

O O O 0O o o o o o

Prior Science Interest

Note that the need themes described in Chaptereb/rappear in this chapter since
they were not greatly used as measurement parandteere were a number of
reasons for this. First, while needs are considerdtie OCI to be essential to the
elicitation of interest, they cannot create interekthemselves — a stimulus that
might fulfill a need must be present. Second, tlanngoal of the present study was
to identify the actions that elicit interest inesate lessons. Thus, the data presented
here relate to readily identifiable teacher beharsoand interest-related student
responses. An analysis of the data in relatioreedrthemes will be given in Chapter

10, however.
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Over 50 variables are discussed below, many of whie closely related to one
another in either name or definition or both. Toethe dual objectives of ensuring
readability and limiting confusion over terminolggg number of strategies are
employed. The first time a variable is mentioned ifully defined and allocated a
short name with each word capitalised. (For insamstudents’ self-reported prior
science interest score is given the name Pupil Brterest.) After its first mention,

each variable is usually referred to by its sh@mne only. To assist the reader in
recognising variables defined earlier, a complesé of all variable names and

descriptions is included as Appendix L.

9.1.2 Preliminary Analyses

Preliminary data analysis revealed a number of mapb overarching data themes.
These are outlined here since they inform the Etatyses.

Class Size and Lesson Interest

The first such theme pertains to the relationshgpwben class size and lesson
interest. A lesson interest score was calculatecdch student in each lesson from
the Interest scale of the Science Lesson Inten@ste$ (SLIS); this is referred to as
Pupil Lesson Interest. The average interest lemehll students in each lesson was
then determined, giving the variable Group Lessudarést. This latter variable was
correlated against the number of pupils presenpi(flumber). The resultdNES0,
r=—0.579,p<0.001) indicated that Pupil Lesson Interest wgsitantly negatively
correlated with class size. The relationship betwelass size and lesson interest is

examined in detail in Section 9.5.2.

Practical Lessons and Video Use

The second theme relates to certain teaching giestewith the potential to
disproportionately influence the data. In four bétobserved lessons, the teacher
screened videos during the final 15 to 20 minutedeos score highly on many of
the input parameters assessed by the Science @lassinterest Observation
Schedule (SCIOS) including variety (i.e., shortrtarovelty) and vividness. Further,
two lessons involved some laboratory work. Bothewesl and practical work

represent markedly different pedagogies from thallcand-talk’ style of instruction
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which was the focus of this study. Thus, theselesgons were sometimes removed
from the analyses. The 44 ‘chalk-and-talk’ lessars referred to hereafter as the

Ordinary Lessons; the complete set of 50 lessorefesred to as All Lessons.

Prior Interest in Science

The third broad data theme concerns self-reportéat nterest in science. This
variable — measured using the Interest in Sciengestpnnaire (ISQ) and labeled
Pupil Prior Interest — demonstrated significant relations with many other
variables. It became apparent that science-digisted students were different in
numerous ways and to significant degrees from thigher-interest peers. It was
hypothesised thah priori interest sub-groups might respond very differerntdy
classroom environment parameters and thus therdtadbort was divided into three
a priori interest strata according to the following methéast, all Pupil Prior
Interest scores were standardisersing the following formula:

Z=(X-p)lo

Z-score standardising was used on a number of imcsam this study. In the current

example, the variables in the equation should lerstood as follows:
= the student’s standardized Pupil Prior Irdere

Z
X =the student’s Pupil Prior Interest (i.e., ISCpre)
U = the cohort’s Pupil Prior Interest mean

(¢}

= the cohort’s Pupil Prior Interest standard daeh

A Z-score represents the number of standard demstihat a given student is from

the cohort mean. In the case of Pupil Prior Intesgsdents having a Z-score of zero
are those who reported a level of prior interesdience exactly equal to the average
for the 191-student cohort; students with posi#@ecores reported above average
science interest; and students with negative Zescaeported below average interest.
For a standard normal distribution, one third & gopulation will fall in the region

1 Z-score standardization requires that the dataliatebuted normally. Evidence of Pupil Prior
Interest normality is provided in Appendix M.
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Z>0.43, one third will fall in the regionsZ0.43, and one third will lie between these
two values. Thus, to stratify the Pupil Prior I@#r data, students with Z-scores of
0.43 and above were allocated to the hagpriori interest stratum, those with Z-

scores of — 0.43 and below to the low interestwinaand the remainder to the mid-
interest stratum. The actual numbers of studentsarh stratum are presented in
Table 9.1.

Table 9.1: Numbers of students in each of the tlareariori interest strata, as
determined from the Interest in Science Questiorn@5Q) output variable Pupll

Prior Interest.

Number of high prior interest students (Z sce®e43) 54
Number of mid prior interest students (Z score 8®&4>—0.43) 75
Number of low prior interest students (Z scor€.43) 62

Having thus stratified the data, it was possiblecédculate statistics within each
stratum. Specific findings from these analysesr@perted in Section 9.10lote that

students in the higla priori interest stratum are henceforth referred to singdy
High Prior students, those in the middle stratunMas Prior students, and so on.
This is for the sake of brevity and to avoid comdaswith descriptors for lesson

event (i.e., situational) interest.

9.2 Academic Involvement and Performance

9.2.1 Introduction

As already discussed in Section 2.1.2, prior irgieie a topic is a significant
predictor of situational interest and of academierfgrmance. Thus it was
hypothesised that students reporting high levelprimr science interest would not
only report higher lesson interest generally bsbaerform better on science-related
academic tasks. Similarly, it was predicted thaersme-interested students would
demonstrate better behaviour and greater leveksffoft than their less interested

peers.
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In order to assess these hypotheses, report dathef@cademic semester preceding
the investigation were obtained and compared waults from the Interest in
Science Questionnaire (ISQ). The academic repodsorded grades for
Achievement, Behaviour, and Effort in each subji& student had undertaken.
Achievement grades had been allocated on the h#sisiarks earned during
assessment activities while the Effort and Behavigtades had been allocated
subjectively. All were reported on the scale A to Wth grades of D and E
representing failure. Across the cohort it was fbthmat students had participated in a
total of 12 subjects during the semester. Only, fivewever, were common to all,
viz.: English, Science, Mathematics, Studies ofi&gcand Environment (SOSE),
and Health and Physical Education (HPE). Of thester, HPE was dropped from
further analysis since Achievement results had laeicated partly on the basis of
physical — rather than academic — performance.tfk®rremaining four academic
subjects, all letter grades were converted to tlesipective ordinal values: A became
5, B became 4, and so forth. The report data feerfée were converted into the
variables Science Marks, Science Effort, and Sei@&haviour, while results for the
three other academic subjects, English, SOSE, aathévhatics were averaged and
converted into the variables Non-Science Marks, -Sorence Effort, and Non-

Science Behaviour.

9.2.2 Correlations among Report Variables

Correlations among the six report variables aregureed in Table 9.2.

Table 9.2: Correlations among the academic repantiables Achievement, Effort,
and Behaviour for the semester prior to the ingggion — individual as unit of

analysis.
Variable 1 Variable 2 N r p

Science Marks Science Effort 198 0.839 <0.0071***
Science Marks Science Behaviour 198 0.526 <0.001***
Non-Science Marks Non-Science Effort 196 0.678 ogQx**
Non-Science Marks Non-Science Behaviour 196 0.518 0.064***
Science Marks Non-Science Marks 196 0.632 <0.0071***
Science Behaviour Non-Science Behaviour 197 0.753 0.0064***
Science Effort Non-Science Effort 197 0.693 <0.061*

*p<0.05, *p<0.01, **p<0.001
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The first significant result here is that Achieverthgrades were highly correlated
with their respective Effort and Behaviour grades/en the subjective methods used
to allocate Effort and Behaviour, it seems likdhattthey do not, in fact, represent
entirely independent aspects of student academatviement. Thus, Achievement is
used as the primary measure of academic performaeceafter. The second
significant result is that grades in Science wementl to be highly correlated with
those in other academic subjects. This suggestsstudents who perform well in

Science demonstrate a general academic aptitude. rébult informs the next

analysis.
9.2.3 Report Variables vs. Prior Science Interest

To examine the relationship between prior sciemterést and general academic
performance, Achievement scores in each subjea w@related against Pupil Prior

Interest values for each student. These resuligragented in Table 9.3.

Table 9.3: Correlations between prior science iastr(Pupil Prior Interest) and
Achievement ratings in four subjects: Science, BhgMathematics, and Studies of

Society and Environment (SOSE) — individual as afngtnalysis.

Variable 1 Variable 2 N r p
Pupil Prior Interest Science Marks 191 0.227 0.602*
Pupil Prior Interest English Marks 193 0.203 0.005*
Pupil Prior Interest Maths Marks 192 0.257 <0.001**
Pupil Prior Interest SOSE Marks 193 0.248 0.001**

*p<0.05, *p<0.01, **p<0.001

All subject Achievement scores, including Engligxhibited highly significant
positive correlations with prior science interestdls. Behaviour and Effort grades
were then correlated against Pupil Prior Interesefch of the students in the study.

These results are presented in Table 9.4.
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Table 9.4: Correlations between Pupil Prior Intereend Behaviour and Effort

ratings in both Science and Non-Science subjectdividual as unit of analysis.

Variable 1 Variable 2 N r p
Pupil Prior Interest Science Behaviour 191 0.197 006**
Pupil Prior Interest Non-Science Behaviour 191 0.28 <0.001***
Pupil Prior Interest Science Effort 191 0.235 0001
Pupil Prior Interest Non-Science Effort 191 0.267 0.001***

*p<0.05, *p<0.01, **p<0.001

Bearing in mind that the Behaviour and Effort ssoveere subjectively assessed,
these results indicate that students’ prior scienterest levels were predictive of
their classroom behaviour, their levels of applaratin all academic classes, and
their overall scholastic performance. That premience interest correlates with
performance in Science classes is in accord wéaHittdings of many earlier studies.
That priorscience interest is significantly correlated withrfprmance and behaviour
in other major academic subjects, including Englishggests a much broader
conclusion — that science interest is indicativg@ieral scholastic inclination.

9.2.4 Prior Science Interest vs. Situational LesadExperience

For each student in each lesson, self-reportedrnesdgerest (Pupil Lesson Interest)
was standardised by the Z-score formula given icti@® 9.1.2. This generated the
variable, Pupil Lesson Interest Z, representing tblative interest level of the
individual in a given lesson. A positive Pupil LessInterest Z value indicated that
the student reported more situational interest thanclass average for that lesson,
while a negative Pupil Lesson Interest Z value datid that the student reported
lower lesson interest than the average. The indalitesson interest Z-scores were
then averaged for each student across all theedasswvhich they had participated.
This yielded a new variable, Pupil Lesson Integestvg., representing the student’s
overall interest in science lesson experiencesivel#o his or her peers. Equivalent
Z-score averages (i.e., Pupil Lesson Novelty Z Aagd Pupil Lesson Difficulty Z
Avg.) were generated for two other self-reportesbém variables, perceived lesson
Novelty and perceived lesson Difficulty.
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It is well recognised that persons having a loragding interest in a topic will
experience higher levels of situational interesempresented with stimuli related to
that topic than will persons not havisgch prior interest. Thus, it was hypothesised
that Pupil Lesson Interest Z Avg. would exhibitignficant positive correlation with
Pupil Prior Interest. No such correlations weredpried for Pupil Lesson Novelty Z
Avg. or Pupil Lesson Difficulty Z Avg. The resultd these analyses are presented in
Table 9.5.

Table 9.5: Correlations between Pupil Prior Interesd Pupil Lesson Interest Z
Avg., Pupil Lesson Novelty Z Avg., and Pupil Led3dficulty Z Avg. respectively —

individual as unit of analysis.

Variable 1 Variable 2 N r p
Pupil Prior Interest Pupil Lesson Interest Z. Avg. 191 0.401 <0.001***
Pupil Prior Interest Pupil Lesson Novelty Z Avg. 911 0.040 0.582
Pupil Prior Interest Pupil Lesson Difficulty Z Avg. 191 -0.139 0.055

*p<0.05, *p<0.01, **p<0.001

As anticipated, a highly significant positive asation was found between Pupil
Lesson Interest Z Avg. and Pupil Prior InterestisTiesult agrees with the findings
of previous research. Pupil Lesson Novelty Z Avgmdnstrated no significant
correlation with Pupil Prior Interest, a findingsalin accordance with expectations.
For Pupil Lesson Difficulty Z Avg., however, thestdts were ambivalent, bordering
on significance ap=0.055. Although not statistically robust, thisatebnship — that

students recording higher prior interest reporaler perceived Difficulty — is in

harmony with the earlier finding that prior scienogerest is indicative of general

scholastic aptitude.

9.3 Interest vs. Behaviour

9.3.1 Introduction

In an attempt to corroborate student self-repota daith external observations,

average student lesson interest (Group LessoneBtjewas correlated against a
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number of parameters derived from the Science (@ass Interest Observation

Schedule (SCIOS). Abbreviations for and descrigiarf these variables are

provided in Table 9.6. All have plausible theoraticelationships with lesson

interest, as discussed in Chapter 7.

Table 9.6: Full descriptions of and abbreviationsr fpotential lesson interest
correlates on the Science Classroom Interest Olasierv Schedule (SCIOS).

Abbreviation

Parameter Description

Attention Avg.
Attention Max.

Behaviour Avg.

Student Questions 1

Student Questions 2

Correction Number
Correction Level Avg.

Correction Level Max.

Average percentage of students ditento intended lesson tasks
Maximum percentage of students atiieg to intended lesson tasks

Average behaviour level throughamtire lesson
(low scores = better behaviour)

Percentage of students adiénigacher one or more content-
related questions

Percentage of students asking the teacher two o& cumtent-
related questions

Number of correction events lacher during the lesson
Average intensity of correctievents by teacher

Maximum intensity of corremtievents by teacher

Correlations between the observer-rated paramatefable 9.6 and Group Lesson

Interest are presented in Table 9.7, below.

Table 9.7: Correlations between Group Lesson Irderand eight externally
observable, whole-class interest correlates deriiedm the Science Interest
Observation Schedule (SCIOS) — class as unit diyaisaall lesson conditions.

Variable 1 Variable 2 N r p
Group Lesson Interest Attention Avg. 50 0.539 <009
Group Lesson Interest Attention Max. 50 0.380 0*006
Group Lesson Interest Behaviour Avg. 50 -0.363 001
Group Lesson Interest Student Questions 1 50 -0.140 0.331
Group Lesson Interest Student Questions 2 50 -0.240 0.093
Group Lesson Interest Correction Number 50 -0.282 .04
Group Lesson Interest Correction Level Avg. 50 16.4 0.003**
Group Lesson Interest Correction Level Max. 50 96.2 0.037*

*p<0.05, *p<0.01, **p<0.001
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Of the eight variables analysed, all but two — $hidQuestions 1 and Student
Questions 2 — demonstrated significant correlatioitls Group Lesson Interest. The
best correlate with Group Lesson Interest, howewas average attention to the
intended instructional tasks (Attention Avg.). Ammiber of the above relationships

are discussed below.

9.3.2 Student Interest vs. Student Attention

As is apparent from Table 9.7, Group Lesson Intecesmonstrated a highly
significant positive correlation with Attention Avgvhen all 50 classes were
included in the analysis. When this correlation wasexamined for the more
conservative Ordinary Lesson data only, the ratatip remained highly significant
(N=44,r=0.518,p<0.001). These results indicate that student atteican be used as
a simple and meaningful index of student interegt dlassroom teachers and

researchers.

9.3.3 Student Interest vs. Teacher Corrections

Table 9.7 shows that all correction measures —acton Number, Correction Level
Avg., and Correction Level Max. — demonstrated i§icgnt negative associations
with Group Lesson Interest. These results are coraance with the prediction that
higher interest will result in better behaviour atmlis in a diminished need for
teacher intervention. This hypothesis is furtheppguted by a significant positive
correlation between Behaviour Avg. and Correctionmider (N=50, r=0.326,
p=0.021). When the results for Correction Numberenstratified by prior interest
level, however, an unexpected detail was revealed Table 9.8, below).

The negative relationship between Group Lessorrdsteand Correction Number
was found to be insignificant for High Prior anddWRrior students, but significant at
p<0.01 for Low Prior students. Several reasonsHese results may be postulated. It
must be noted, however, that these data give nication of the mechanisms by
which student interest interacted with teacheremions. Did bored students act up

more significantly, prompting greater teacher imetion? Did a more punitive
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teaching style diminish student interest in thesdées? Were both factors at work
simultaneously? Or is there another factor invokatfhatever the answer, the
association between Group Lesson Interest and @mmeNumber suggest that Low

Prior students were more sensitive to their clasas interest environment.

Table 9.8: Correlations between Group Lesson Irdessnd Correction Number for
the combined data and the three prior interest leveclass as unit of analysis, all

lesson conditions.

Variable 1 Variable 2 N r p

Combined data:
Group Lesson Interest Correction Number 50 -0.282 .04Tr

High Prior Interest students:
Group Lesson Interest Correction Number 50 -0.140 .33D

Mid Prior Interest students:
Group Lesson Interest Correction Number 50 -0.259 .06D

Low Prior Interest students:
Group Lesson Interest Correction Number 45 -0.408 .00®**

*p<0.05, *p<0.01, **p<0.001

9.3.4 Student Interest vs. Student Questioning

The third class of SCIOS variables to return sigaiit correlations with Group
Lesson Interest was that relating to student-igtiaquestions. Each time a student
volunteered a question related to lesson contemiark was recorded on the Teacher
Interaction Form (see Section 8.3.1 for procedur@s)ce the Form identified each
student’s seating location, the total number ofstjoaes volunteered by each student
could be determined. The data from each class \aaedysed to determine the
percentage of students that had volunteered omaooe content-related questions.
This result became the variable Student Questianaldo calculated were the
number of students who had asked two or more ques{iStudent Questions 2), four
or more questions (Student Questions 4), and sixmore questions (Student
Questions 6). It was hypothesised that as studarieg’est increased, the number of

questions they volunteered would increase as well.
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Ultimately, only eight of the 50 surveyed classesl Istudents who asked four or
more questions and only four classes had studemis asked six or more.

Consequently, the variables Student Questions 4 Stndent Questions 6 were
eliminated from further analysis. The remainingiales, Student Questions 1 and
Student Questions 2 were correlated against Groapsdn Interest yielding

correlation coefficients of —0.140 and —0.240 resipely (see Table 9.7). In neither
case was a significant relationship detected tmélresults were examined by prior

interest level. The stratified results are presgiieTable 9.9.

Table 9.9: Correlations between Group Lesson Iristieamd Student Questions 1 and

Student Questions 2 for all three prior interestdis — class as unit of analysis, all

lesson conditions

Variable 1 Variable 2 N r p

High Prior Interest students:
Group Lesson Interest Student Questions 1 50 -0.039 0.786
Student Questions 2 50 -0.162 0.260

Mid Prior Interest students:
Group Lesson Interest Student Questions 1 50 -0.147 0.310
Student Questions 2 50 -0.148 0.305

Low Prior Interest students:

Group Lesson Interest Student Questions 1 45 -0.348 0.019*
Student Questions 2 45 -0.354 0.017*

*p<0.05, **p<0.01, **p<0.001

The first noteworthy feature of these results & the associations are all negative —
that is, the percentage of students volunteeringerd-related questions tended to
diminish as lesson interest improved. This ressilhot statistically significant for
most of the data, but deserves mention since thedtis consistent, achieves
significance for one of the prior interest levedad is counter-intuitive. The second
interesting feature is that significant correlatoaxisted only for the Low Prior
group. Since the identity of questioning studenas wot tracked, this result does not
imply that it was Low Prior students who were agkimore questions. A more
plausible explanation is that the less sciencea@sted students were simply more
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sensitive in detecting and reporting the interéstate of the lesson. For more on the

matter of interest sensitivity, see Section 9.10.2.

9.4 Interest vs. Distraction

9.4.1 Introduction

Interest and attention influence one another imouarways, as described in Sections
2.1.2,4.2.1, and 5.4.1. It was hypothesised #mgdn interest would be diminished
where distractions interfered with students’ aitentto lesson stimuli. This
prediction was investigated by gathering both oleserating and student-report data
on distraction variables and correlating these wsgiiident interest and behaviour
parameters. Externally-observable distracting esvewgre recorded on the SCIOS in
the manner described in Section 7.3.4. From thisdata, two summary variables
were generated: Disturbance Time (i.e., the timaninutes, during which external
disturbances occurred during the lesson) and hahge Max. (i.e., the maximum
intensity of external disturbances occurring durthg lesson as assessed on a
subjective scale of 0 to 3). Maxima, minima, an@rage values for the variables
Disturbance Time and Disturbance Max. are presantédble 9.10.

Table 9.10: Summary statistics for two externalbgerved, class level distraction

variables, Disturbance Time and Disturbance Max.

Variable Unit Min. Max. Avg.
Disturbance Time minutes 0 30 4.8
Disturbance Max. index 0 3 1.1

Although some classes experienced high levels téreal disturbance and some
experienced disturbances during as many as 30 esrmitclass time, on average the
degree of objectively detectable disturbance wagyimificant in both duration and

intensity.

Students’ subjective experiences of distractioneweported on the Science Lesson
Interest Survey (SLIS). Students responded to itegarding the following potential
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distractors: hunger, personal thoughts, temperatilireess, other students, and
physical pain. Each distractor was treated as iew@gnt of the others and thus,
rather than averaging the item scores, they wemsd to give a total distraction
score for each student in each lesson — Pupil bed3istractions. Individual
distraction scores were then averaged for all stisd@ each class, yielding a class-
level distraction variable, Group Lesson DistratsioA second class-level variable,
Total Distraction Reports, was calculated as thalmer of students who reported any
distractions originating from the behaviour of otlstudents. A related class-level
variable, High Distraction Reports, was also detive this being the number of
students who reported high levels of distractiamfrother students.

9.4.2 Student-Reported Distractions vs. Observer-dted Disturbance

To determine whether there were any associationsvele® observer-rated

disturbances and student-reported distractionsGtioeip Lesson Distractions values
were correlated against the observer-rated distgdbaneasures Disturbance Time
and Disturbance Max. for all 50 lessons. The resafe presented in Table 9.11,

below.

Table 9.11: Correlations between Group Lesson Bitons and two objective
disturbance measures: Disturbance Time and DistackaMax. — class as unit of

analysis, all lesson conditions.

Variable 1 Variable 2 N r p
Group Lesson Distractions  Disturbance Time 50 .12 0.385
Group Lesson Distractions  Disturbance Max. 50 28.2 0.120

*p<0.05, *p<0.01, **p<0.001

No significant correlations were found between ohgective disturbance measures
and the subjective distraction scores. It is apgdirem these data that the observer
ratings were not useful as measures of studentadigin experiences. The pairs of
variables correlated in Table 9.11 share little smnality in the phenomena they
assess, however, so it is unsurprising that adsmtsa were not detected. A

relationship was anticipated, however, betweerratisbns caused by other students
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and observer-rated classroom behaviour. Consequélttal Distraction Reports

and High Distraction Reports were correlated agdiosr SCIOS-derived student
behaviour variables: average lesson behaviour (Beta Avg.), worst lesson

behaviour (Behaviour Max.), average intensity daicteer corrections (Correction
Level Avg.), and number of teacher corrections (€cron Number). These data are
presented in Table 9.12.

Table 9.12: Correlations between the student-regmbrdistraction variables, Total
Distraction Reports and High Distraction Reportsydafour external measures of
student behaviour: Behaviour Avg., Behaviour M&orrection Level Avg., and

Correction Number — class as unit of analysisjedson conditions.

Variable 1 Variable 2 N r p

Total Distraction Reports Behaviour Avg. 50 0.561 0.001***
Total Distraction Reports Behaviour Max. 50 0.246 .08%
Total Distraction Reports Correction Level Avg. 50 0.168 0.244
Total Distraction Reports Correction Number 50 @51 <0.001***
High Distraction Reports Behaviour Avg. 50 0.282 04r*
High Distraction Reports Behaviour Max. 50 -0.006 .989
High Distraction Reports Correction Level Avg. 50 0.119 0.410
High Distraction Reports Correction Number 50 0.430  0.002**

*p<0.05, **p<0.01, **p<0.001

Two of the SCIOS behaviour measures — Behaviour. fargd Correction Number —
exhibited significant positive relationships withotb of the student-reported
distraction variables. Of these latter, however, taloDistraction Reports

demonstrated the strongest relationships.

9.4.3 Lesson Distractions vs. Lesson Interest

It was hypothesised that student lesson interesidvoe negatively correlated with
lesson distractions. This prediction was examingdcbrrelating Group Lesson

Interest against the student-reported distracticasures and the observer-rated

disturbance measures. These data are presentetlmJ.13.
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Table 9.13: Correlations between Group Lesson bgerand four distraction/
disturbance measures: Disturbance Time, Disturbaridax., Group Lesson

Distractions, and Total Distraction Reports — claas unit of analysis, all lesson

conditions.
Variable 1 Variable 2 N r p
Group Lesson Interest Disturbance Time 50 0.220 29.1
Group Lesson Interest Disturbance Max. 50 0.283 0471
Group Lesson Interest Group Lesson Distractions 50 -0.500 <0.001***
Group Lesson Interest Total Distraction Reports 50 -0.492 <0.001***

*p<0.05, *p<0.01, **p<0.001

Group Lesson Interest showed negative correlatioith the student-reported
distraction variables Group Lesson Distractions daradal Distraction Reports,
significant atp<0.001 in both instances. In addition, a modestipicant positive

correlation was found between Group Lesson Intesesd the observer-rated
disturbance variable Disturbance Max. The lattea igeculiar result for which no
explanation is immediately apparent.

As noted earlier, it was hypothesised that disivastwould reduce lesson interest by
interfering with students’ attention to lesson stimThis hypothesis is supported by
the data in Table 9.13. There is an alternativdaggtion for these data, however.
Rather than distractions interfering with interésinay be that the students with low
prior interest in science (i.e., students fromltbe Prior stratum) were more readily
distractible than those from the High Prior stratuithis were true, Low Prior
students would report simultaneous — yet non-caddalv lesson interest and high
distraction, resulting in the reported correlatiof® examine this possibility,
individual Pupil Lesson Distractions scores weandardised for each lesson; these
values were then averaged across all lessons hbastudent had participated in,
yielding the variable Pupil Lesson Distractions ZigA — the average level of
distraction reported by a given student relativeni® or her classmates. Negative
values for Pupil Lesson Distractions Z Avg. indedhat the student generally
reported low levels of classroom distraction, wiptesitive values indicate relatively
high levels of reported distraction. This variablas then correlated against each

student’s prior science interest score (Pupil Pimberest). The resultdNE191, r=—
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0.198,p=0.006) indicated that the lower a student’s pindéerest in science, the more
distractions they were prone to perceive. Thisltesiypports the hypothesis that Low
Prior students are more easily distracted than HAgbr students. Such a finding
does not necessarily imply, however, that distoamsi had no causal impact on
student lesson interest. Thus, the interest/distracelationship was analysed again,
but controlling for the effect of Pupil Prior Inest. Analyses were performed with

both the class and the individual as units of asig)yas presented in Table 9.14.

Table 9.14: Correlations between situational/lessuerest variables (Pupil Lesson
Interest and Group Lesson Interest), and Studerdgdeed distraction variables
(Pupil Lesson Distractions and Group Lesson Didiats), controlling for prior
interest level (Pupil Prior Interest and Group Pridnterest respectively) —
individual and class as units of analysis, all @sgonditions.

Variable 1 Variable 2 N r p
Pupil Lesson Interest Pupil Lesson Distractions 893 -0.359 <0.001***
Group Lesson Interest Group Lesson Distractions 50 -0.480 <0.001***

*p<0.05, *p<0.01, **p<0.001

Even after controlling for the influence of priciudent interest, student distraction
levels continued to demonstrate highly significaegative correlations with self-
reported lesson interest. This effect held true tivdrethe unit of analysis was the
class or the individual student. These data supiperthypothesis that distractions

interfere with student interest in lesson expemsnc

9.4.4 Lesson Distractions vs. Class Size

Teachers and researchers alike are well awareeointlerse relationship between
class size and lesson experience quality. Althodlgis relationship is the
consequence of many factors, one such factor manhecrease in student-student
interactions as the class population increasedeT™ah5 presents correlation data for
the relationship between Pupil Number and two sttdeport measures of
classroom distraction: Group Lesson Distractiorts Botal Distraction Reports.
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Table 9.15: Correlations between Pupil Number and student-reported measures
of distraction: Group Lesson Distractions and ToEabtraction Reports — class as

unit of analysis, all lesson conditions.

Variable 1 Variable 2 N r p
Pupil Number Group Lesson Distractions 50 0.222 2D.1
Pupil Number Total Distraction Reports 50 0.476 oeq***

*p<0.05, *p<0.01, **p<0.001

No significant relationship was found between clage and average distraction
scores (i.e., Group Lesson Distractions). On thHeerohand, a highly significant
positive association was found between class simk the number of students
reporting distractions by other students. Whethes tatter result is solely the
consequence of increased student-student intenactar whether some other
mechanism is responsible cannot be confirmed atgbint, however. The issue of

class size is treated in more depth in the nexisec

9.5 Interest vs. Class Size

9.5.1 Introduction

As already noted, class size is widely known to ibveersely proportional to

instructional effectiveness. Thus, it was hypotbedi that class size would be
negatively correlated with student interest and,emvhanalysed, a significant
relationship of this nature was found (see Secidn2). Section 9.5.2 investigates
this association more thoroughly, while SectionS.®.and 9.5.4 examine other

implications of class size.

9.5.2 Class Size vs. Student Interest

Group Lesson Interest was correlated against Rpiber and a highly significant
negative relationship was found<50, r=—0.579, p<0.001), in accordance with

expectations. The sensitivity of this relationshipclass size was then examined

using two methods. The first method sought to deitez the minimum class size at
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which the size vs. interest relationship appeartdis was achieved by first
performing the above analysis on data from clastef sizes including the largest —
that is classes with 27 pupils — then performingaitsecond time but using a
maximum class size of 26 pupils, and then agaim witmaximum of 25, and so
forth. The results of this procedure are presemebable 9.16. The second method
sought to determine whether there was a maximuss d&e beyond which the size
vs. interest relationship ceased to apply. Thielahethod was simply the reverse of
the former, also involving a systematic eliminatminclasses from the analysis but
starting with the smallest first. The results asteecond approach are presented in
Table 9.17.

Commencement of the Class Size vs. Student InRekegionship
Table 9.16: Correlations between Pupil Number amdup Lesson Interest for a

range of class size maxima, with the largest ckessmoved from analysis first —

class as unit of analysis, all lesson conditions.

Variable 1 Variable 2 r p

Pupil Number (max = 27) Group Lesson Interest 50 579 <0.001***
Pupil Number (max = 26) Group Lesson Interest 49 578 <0.001***
Pupil Number (max = 25) Group Lesson Interest 43 570 <0.001***
Pupil Number (max = 24) Group Lesson Interest 40 578 <0.001***
Pupil Number (max = 23) Group Lesson Interest 33 438 0.011*
Pupil Number (max = 22) Group Lesson Interest 31 436 0.014*
Pupil Number (max = 21) Group Lesson Interest 29 408 0.028*
Pupil Number (max = 20) Group Lesson Interest 23 .548 0.007**
Pupil Number (max = 19) Group Lesson Interest 17 .688 0.003**
Pupil Number (max = 18) Group Lesson Interest 12 590 0.040*
Pupil Number (max = 17) Group Lesson Interest 10 440 0.203
Pupil Number (max = 16) Group Lesson Interest 7 248. 0.597

*p<0.05, *p<0.01, **p<0.001

With the progressive removal of the largest clags®a consideration, the negative
relationship between class size and lesson integastined significant until the class
size dropped under 18 pupils. Below this value,dBass size vs. interest relationship

continued to be negative but ceased to be statligtsignificant.
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Extinction of the Class Size vs. Student Interett®nship

Table 9.17: Correlations between Pupil Number amdup Lesson Interest for a
range of class size maxima, with the smallest eassmoved from analysis first —

class as unit of analysis, all lesson conditions.

Variable 1 Variable 2 r p

Pupil Number (min = 9) Group Lesson Interest 50 570. <0.001***
Pupil Number (min = 10) Group Lesson Interest 49 570 <0.001***
Pupil Number (min = 11) Group Lesson Interest 48 510 <0.001***
Pupil Number (min = 12) Group Lesson Interest 47 .518 <0.001***
Pupil Number (min = 13) Group Lesson Interest 46 460 0.001**
Pupil Number (min = 16) Group Lesson Interest 45 460 0.001**
Pupil Number (min = 17) Group Lesson Interest 43 .396 0.009**
Pupil Number (min = 18) Group Lesson Interest 40 .328 0.039*
Pupil Number (min = 19) Group Lesson Interest 38 .370 0.019*
Pupil Number (min = 20) Group Lesson Interest 33 488 0.004**
Pupil Number (min = 21) Group Lesson Interest 27 .35 0.071
Pupil Number (min = 22) Group Lesson Interest 21 .050 0.829
Pupil Number (min = 23) Group Lesson Interest 19 078. 0.761

*p<0.05, *p<0.01, **p<0.001

When the smallest classes were removed from thsamdirst, the relationship
between Group Lesson Interest and Pupil Number iredasignificant up to the
point where the minimum class size was 20 pupikyddd this, the class size vs.
interest relationship terminated quite abruptlyr Elasses of 22 students or more, no

trend was detectable.

Class Size vs. Student Interest by Prior Intergstt@n

In a separate analysis of the class size vs. sitegéationship, all class results were
first stratified by prior interest level. For thgrocedure, Group Lesson Interest
values were recomputed for each class using dama émly those students in each
specified prior interest stratum. Thus, three valt@ Group Lesson Interest were
generated for each lesson, each of which was depaemtered into the correlation

calculation with Pupil Number. The results are présd in Table 9.18, below.
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Table 9.18: Correlations between Group Lesson sdgerand Pupil Number for
combined data and the three prior interest levelslass as unit of analysis, all

lesson conditions.

Variable 1 Variable 2 N r p

Combined data:
Group Lesson Interest Pupil Number 50 -0.579 <0001

High Prior Interest students:
Group Lesson Interest Pupil Number 50 -0.432 0.602*

Mid Prior Interest students:
Group Lesson Interest Pupil Number 50 -0.572 <0001

Low Prior Interest students:
Group Lesson Interest Pupil Number 45 -0.278 0.064
*p<0.05, **p<0.01, ***p<0.001

The results in Table 9.18 indicate a distinctiotwen Low Prior students and other
pupils. For Low Prior students, there was no sigaift relationship between the size
of the class they were in and their level of inseré®n the other hand, the class size
vs. interest relationship was significantpa0.01 for both of the higher prior interest
categories. Thus, students who warpriori interested in science experienced more
dramatic interest attenuation as a result of irgingaclass size than did their less

science-interested fellows.

9.5.3 Interest Correlates and Class Size Stratum

Prompted by the preceding results, it was hyposeesithat certain interest
relationships that pertain to classes with rel&ivew pupils may not hold true for
classes with many pupils, and vice versa. To ingatd this, two class-size sub-
groups were identified on the basis of pupil nureb&he large class size sub-group
comprised classes with at least 22 students. Thiswas chosen on the basis of the
results presented in Table 9.17 (above) whereissctize showed no association at
all with student interest for classes of 22 pupilsmore. The small class size sub-
group comprised those classes having a maximun® stients. This lower ceiling

of 20 pupils was chosen to allot roughly equal £lasmbers to each stratum and to
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omit the transition condition of classes with 2ad&nts. In the second phase of the
analysis, correlations between selected classrammnomment variables and selected
interest variables were calculated, initially fér dasses combined and then for the

large and small classes separately.

For most of the variables analysed in the mannscrdeed, significant associations

that were detected for the data as a whole wecefalsd to hold true when the class
size distinction was made. All such instances Hman reported elsewhere under the
relevant topic headings. For one variable, howesteident lesson interest showed a
highly significant correlation for only one of tldass size sub-groups. Table 9.19,
below, provides results for the relationship betwegroup Lesson Interest and

Emotion Mode Number for the two sub-groups. (Emotwode Number represents

the number of types of emotion-based instructiatr@tegy used by the teacher; it is
explained in detail in Section 7.3.4.)

Table 9.19: Correlations between Group Lesson bgeand Emotion Mode Number
for all data and for the large and small class sigeups separately — class as unit of
analysis.

Variable 1 Variable 2 N r p

Combined data:
Group Lesson Interest Emotion Mode Number 50 0.226 0.115

Large classes (Pupil Number > 21):
Group Lesson Interest Emotion Mode Number 121 0.609 0.003**

Small classes (Pupil Number < 21):
Group Lesson Interest Emotion Mode Number 123 -0.374 0.079
*p<0.05, **p<0.01, ***p<0.001

IThe six classes having exactly 21 students have bemitted from these analyses.

Although no significant correlation between lessaterest and Emotion Mode
Number was detected for the data set as a whalighty significant association was
found for the large classeN%£21,r=0.609,p=0.003). This finding is in clear contrast
to the results for the small class stratum, forollthe associatiorNE23, r=—0.374,
p=0.079) is not only insignificant but negative imedtion.
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9.5.4 Other Class Size Correlates

In addition to the class size correlates examinbedve, two other variables

demonstrated highly significant correlations witlass size: average number of
students reporting distractions from other studémtsal Distraction Reports) and

percentage of students with whom the teacher ictiedlaon content matters (Teacher
Interaction Level). The first of these relationsghipas already been covered in
Section 9.4.4; the latter will be treated in moegad in Section 9.7.2.

9.6 Self-Reported Lesson Experience Variables

9.6.1 Introduction

The Science Lesson Interest Survey (SLIS) gathstadent self-report data on
lesson interestingness, novelty, and difficultydimdual student scores for each of
these scales became the variables Pupil Lessorestt®upil Lesson Novelty, and
Pupil Lesson Difficulty respectively. On the basi§ prior research it was

hypothesised that interest would show a signifigaositive correlation with novelty.

Interest vs. difficulty and novelty vs. difficultyvere not expected to exhibit
significant associations due to the complexity loit interactions. Correlations

among these three variables are given in Table 9.20

Table 9.20: Correlations among three lesson sgibre variables: Pupil Lesson
Interest, Pupil Lesson Novelty, and Pupil Lessoffiddilty — individual as unit of

analysis, all lesson conditions.

Variable 1 Variable 2 N r p
Pupil Lesson Interest Pupil Lesson Novelty 893 .33 <0.001***
Pupil Lesson Novelty Pupil Lesson Difficulty 893 300 <0.001***
Pupil Lesson Interest Pupil Lesson Difficulty 893 0.080 0.017*

*p<0.05, *p<0.01, **p<0.001
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9.6.2 Interest vs. Novelty

Table 9.20 shows that Pupil Lesson Interest shavgidnificant positive correlation
with Pupil Lesson Noveltyp<0.001). This result is in accord with the findingis

earlier research and is unsurprising given that taetor analysis of SLIS survey
responses found that three of the Novelty scalmstéoaded significantly on the

Interest scale. Implications of these results &seusgsed in Section 10.3.3

9.6.3 Novelty vs. Difficulty

The discovery of a significant positive correlati@ps0.001) between Pupil Lesson
Novelty and Pupil Lesson Difficulty confounded egfaions. The most plausible
explanation for this result is that new informatipresents a cognitive challenge to
students.

9.6.4 Interest vs. Difficulty

Also contrary to expectation, Pupil Lesson Intesesd Pupil Lesson Difficulty were
found to be significantly but negatively correlatédhe effect size was smal=-
0.080), however, and the relationship was theref@@&xamined to determine
whether any of the prior interest strata had cbotdd disproportionately to the
overall result. The stratified correlation data presented in Table 9.21.

No significant correlations were demonstrated betwgerceived lesson interest and
difficulty for Mid Prior and High Prior students.h& small negative correlation
apparent in the combined data was revealed tonatigiwith students who had
reported lowa priori interest in science. Given that prior science rage is
correlated with academic aptitude (see Sectior8Pdhd that interest is promoted by
optimal challenge (see Section 5.4.3) these dajgesu that the cognitive demands
of the lessons surveyed were generally beyond phienal level for the low prior

interest (i.e., least able) students.

149



Table 9.21: Correlations between Pupil Lesson ktéand Pupil Lesson Difficulty
for combined data and the three prior interest Isveindividual as unit of analysis,

all lesson conditions.

Variable 1 Variable 2 N r p

Combined data:
Pupil Lesson Interest Pupil Lesson Difficulty 893 0.080 0.017*

High Prior Interest students:
Pupil Lesson Interest Pupil Lesson Difficulty 260 .066 0.292

Mid Prior Interest students:
Pupil Lesson Interest Pupil Lesson Difficulty 351 0.049 0.363

Low Prior Interest students:
Pupil Lesson Interest Pupil Lesson Difficulty 282 0.198 0.001**
*p<0.05, **p<0.01, ***p<0.001

9.6.5 Interest vs. Distractions

Six items regarding lesson distraction experierwere included on the SLIS. The

results of this aspect of the study have already lieeated in Section 9.4.3.

9.7 Teaching Strategies — General

9.7.1 Introduction

This section begins to address the central questfothe study: What is it that
teachers do that makes science classes interesAngimber of preliminary
comments are necessary before the results arenpedséirst, no attempt has been
made to examine the cognitive processes employetedghers in the design or
administration of lessons. The results that folfmavtain only to external lesson event
phenomena rather than ‘strategies’ in the strinsgef the word. Second, a sizeable
number of the most noteworthy teaching strategylteselate to lesson novelty.
Since there are so many of these, they have beduded in a separate section.
Third, in the following analyses the value fdris not consistent. This is due to the

fact that video lessons were sometimes removed fl@mmanalysis (for the reasons
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outlined in Section 9.1.2) or because certain elasd not have representatives of a

particular prior interest stratum.

9.7.2 Teacher Involvement with Students

During the lesson observations, a tally mark wasnged on the Teacher Interaction
Form each time the teacher had an instructiveantem with a specific student that
was emotionally positive in tone (see Section 8f8rlfurther details). Since the

Form identified each student’s seating locatioe, percentage of students involved
in this way throughout the lesson could be caledaf his involvement percentage
became the variable Teacher Interaction Level. €ation data for the relationship
between this variable and Group Lesson Interestgaren in Table 9.22. It was

hypothesised that the two variables would showiogmt positive correlations.

Table 9.22: Correlations between Group Lesson bgeand Teacher Interaction
Level for combined data and the three prior intétesels — class as unit of analysis,

all lesson conditions.

Variable 1 Variable 2 N r p

Combined data:
Group Lesson Interest Teacher Interaction Level 50 0.343 0.015*

High Prior Interest students:
Group Lesson Interest Teacher Interaction Level 50 0.407 0.003**

Mid Prior Interest students:
Group Lesson Interest Teacher Interaction Level 50 0.341 0.016*

Low Prior Interest students:
Group Lesson Interest Teacher Interaction Level 45 0.071 0.644
*p<0.05, **p<0.01, ***p<0.001

The combined results confirm the predicted relaimn between lesson interest and
levels of teacher interaction. When the data wesdyaed according to prior interest
level, however, a distinct pattern emerged. Thengtth of the correlation between
lesson interest and teacher interaction diministiedn a highly significant

correlation — for the High Prior group — to no @bation for the Low Prior group.
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Teacher Interaction Level was then correlated agdtpil Number for all observed

lessons. The resultdl€50, r=—0.477,p<0.001) show that the proportion of the class
experiencing individual attention by the teachenidished significantly as class size
grew. This factor may be significant in explainitigg inverse relationship between

class size and lesson interest.

9.7.3 Vividness — Colour Intensity

Stimulus vividness has been identified by previoasearchers as a significant
elicitor of interest. Thus, a range of measuresewecluded in the SCIOS to assess
the vividness/intensity of sensory phenomena (ssdidh 7.3.4 for details). For
visual stimuli, vividness variables were dividedtointwo categories. The first
category assessed vividness according to the nuofileetours used in presentations
or instructional materials. Two variables were gatedl: average colour vividness,
(Colour Variety Avg.) and maximum colour vividneSolour Variety Max.). The
second category assessed the complexity of moveofiemty mobile demonstration
objects. Again, two variables were generated: @eramovement complexity
(Movement Complexity Avg.), and maximum movementmptexity (Movement
Complexity Max.). Aural vividness/intensity was rassessed. Tactile, olfactory, and
gustatory vividness, although allocated measurerseaies, did not yield sufficient
data for analysis. Of the four visual vividnessiahles, only Colour Variety Max.
demonstrated significant correlations with studesgson interest. The pertinent

results are presented in Table 9.23.

In accordance with theoretical principles, the comald student data shows that
Group Lesson Interest was significantly positivelyrrelated with the maximum

colour vividness (i.e., variety) of visual stimuised during lessons. When the data
was stratified by prior interest level, however, iecame apparent that this

relationship was actually only significant for tHegh Prior students.
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Table 9.23: Correlations between Group Lesson kdeand Colour Variety Max.
for combined data and the three prior interest Isve class as unit of analysis, no

video lessons.

Variable 1 Variable 2 N r p

Combined data:
Group Lesson Interest Colour Variety Max. 46 0.331 0.024*

High Prior Interest students:
Group Lesson Interest Colour Variety Max. 46 0.338 0.021*

Mid Prior Interest students:
Group Lesson Interest Colour Variety Max. 46 0.258 0.083

Low Prior Interest students:
Group Lesson Interest Colour Variety Max. 41 0.235 0.139
*p<0.05, **p<0.01, ***p<0.001

9.7.4 Knowledge Development Duration

At the high school in which this study took platessons occupied 70 minute time-
slots. For research purposes, however, observati@mre suspended during roll
marking, gear deployment, external interruptionsd &o forth. Average actual
tuition duration was 51 minutes per lesson. Dufimignal tuition times, note was
made of the purpose to which the lesson time walcded. Four broad purpose
categories were identified: Knowledge developmskii] acquisition, experiencing
of a phenomenon, and pleasure. Since the greatitgaybtuition time was spent on
knowledge development, two variables were extrabtech the observational data:
number of lesson minutes spent on knowledge dexnedap (Knowledge Time) and
percentage of tuition time spent on knowledge dgweent (Knowledge
Percentage). Correlations between Group Lessomebitend these variables are
given in Table 9.24.
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Table 9.24: Correlations between Group Lesson Bgeand two measures of lesson
time allocation: Knowledge Percentage and Knowle@igee, for combined data and

the three prior interest strata — class as unianélysis, all lesson conditions.

Variable 1 Variable 2 N r p
Combined data:
Group Lesson Interest Knowledge Percentage 50 90.29 0.035*
Group Lesson Interest Knowledge Time 50 -0.295 7503

High Prior Interest students:
Group Lesson Interest Knowledge Percentage 50 80.33 0.016*
Group Lesson Interest Knowledge Time 50 -0.336 701

Mid Prior Interest students:
Group Lesson Interest Knowledge Percentage 50 90.29 0.035*
Group Lesson Interest Knowledge Time 50 -0.270 8.05

Low Prior Interest students:

Group Lesson Interest Knowledge Percentage 45 80.14 0.333
Group Lesson Interest Knowledge Time 45 -0.166 ®.27
*p<0.05, **p<0.01, ***p<0.001

Not surprisingly, average student interest showetipaificant negative correlation
with duration of knowledge development. This resdtd true for both Knowledge
Time and Knowledge Percentage. When the data wea/ssed by prior interest

level, however, the results defied expectationsti@fthree strata, it was the High
Prior students whose lesson interest demonstragedttongest negative correlation
with knowledge development duration; the Mid Pristudents showed a less
significant negative association; and the corretatfor the Low Prior students,
although negative in direction, was not statisljcalgnificant at all. Implications of

this matter will be discussed in Section 10.3.4.

9.7.5 Hybrid Variables

The foregoing results show how a number of isolatéakssroom environment
parameters were associated with student lessoreghteAttempts were made to
derive hybrid variables from the most significant these but the resultant
correlations with Pupil Lesson Interest and Groepdon Interest were no better than

for the best of the single parameter measures.
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9.7.6 Failed and Omitted Results

Some mention must also be made of those variabtéshwvere expected to show
associations with lesson interest but which are meorted here. First in this
category are the collative variables. As explaime8ection 7.3.2, collative variables
other than novelty proved too difficult to assegstibe methods employed. Their
absence from these results should not be interpregeevidence of insignificance,
therefore. Second, a number of teaching variablgls predicted relationships to
interest do not appear here simply because theg wever employed by teachers
during the lessons observed. For instance, thehéescgave no practical
demonstrations, presented no samples to studentssfeection, and never employed
fantasy. Consequently, the influence of such phe&mamcould not be assessed.
Finally, some variables with a known influence oterest were effectively measured
but the degree of variation for the lessons obsemvas so slight as to prevent
statistical analysis. For these variables, alsayas impossible to determine their
influence on student interest. Of particular natethis regard was teacher interest
modelling. All of the participating teachers deligéd their lessons in a manner best
described as ‘professional’; on the whole, there waither disinterest nor special

passion evident in their deliveries.

9.8 Teaching Strategies — Novelty

9.8.1 Introduction

This section is an extension of the preceding @reerning teaching strategies and
pertains to a range of novelty-related variablesveélly is an important predictor of

interest and can be categorised as either compietkort-term. Complete novelty is

the degree to which a stimulus is novel or unfaanivhen compared to the gamut of
an individual's entire life experiences. Short-tenmvelty, on the other hand, is a
measure of the time since last exposure to theukisn Since there are many
challenges in assessing both of these construuaist-term novelty is here assessed
simply as experiential variety within individualsions; complete novelty has been
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operationalised as stimulus familiarity, accordittg the procedures outlined in
Section 7.3.4.

9.8.2 Short-Term Novelty

There are many factors which contribute to the tstesm novelty (i.e., variety) of
science lesson experiences. Details of the compléte of such factors assessed in
the investigation have been given in Section 7.84dly four of these exhibited
significant associations with lesson interest, haveviz.: the number of ‘channels’
(i.e., mental, physical, and emotional) that stuslerxperienced the lesson through
(Channel Number); the number of senses student$ diseng lesson experiences
(Sense Number); the number of teaching resourced g the teacher (Resources
Number); and the number of educational activitiegpleyed (Activity Number).
Each of these will be considered in turn.

Channel Number
Correlations between Group Lesson Interest and @HaNumber — for both
combined data and prior interest level data — egsgmted in Table 9.25.

Table 9.25: Correlations between Group Lesson bdeand Channel Number for
combined data and the three prior interest strateass as unit of analysis, no video

lessons.

Variable 1 Variable 2 N r p

Combined data:
Group Lesson Interest Channel Number 46 0.131 0.387

High Prior Interest students:
Group Lesson Interest Channel Number 46 0.153 0.309

Mid Prior Interest students:
Group Lesson Interest Channel Number 46 0.068 0.653

Low Prior Interest students:
Group Lesson Interest Channel Number 41 0.347 0.026
*p<0.05, **p<0.01, ***p<0.001
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A significant relationship between lesson interastl channel number was only
found for the Low Prior studentBl€41,r=0.347,p<0.05).

Sense Number

The variable Sense Number refers to the numbeermdes utilised by students when
participating in the intended lesson experiencaaceSall 50 lessons surveyed
involved seeing and hearing but none involved eitaste or smell, this variable
effectively measured only the influence of tacim@olvement on lesson interest.
Further, Sense Number does not measure the numbeluration of sensory
experiences per lesson, but simply the presenabsgnce of sensory phenomena.
Thus, Sense Number is a binary variable in theeotircontext. Correlation data for
relationships between Sense Number and Group Lekderest are provided in
Table 9.26, below.

Table 9.26: Correlations between Group Lesson b#krand Sense Number for
combined data and the three prior interest stratzlass as unit of analysis, all

lesson conditions.

Variable 1 Variable 2 N r p

Combined data:
Group Lesson Interest Sense Number 50 0.159 0.271

High Prior Interest students:
Group Lesson Interest Sense Number 50 0.202 0.160

Mid Prior Interest students:
Group Lesson Interest Sense Number 50 0.017 0.909

Low Prior Interest students:
Group Lesson Interest Sense Number 45 0.399 0.007**
*p<0.05, **p<0.01, ***p<0.001

Although no significant associations were found tlee combined data or the two
upper prior interest strata, the data from the [Fwor students exhibited a highly
significant positive correlation between Group larsdnterest and Sense Number.
As noted already, however, Sense Number measutgdhenpresence or absence of

tactile stimuli in the present study. Furthermailéthese tactile experiences occurred
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in the context of practical activities; they werevar included for their own sake.
Thus, the above result may indicate that Low Pstudents’ situational interest
improved due to an increase in hands-on activitdiser than an increase in tactile
experienceper se This finding has clear parallels with the ChanNamber results,
in which the interest of Low Prior students imprdwehen the physical channel was
used.

Resources Number and Activity Number

Two variables representing explicit aspects of geds were generated from the
SCIOS: Resources Number and Activity Number (seti@e7.3.4 for details on the
assessment of these parameters). Correlation alatiaef relationships between these
two parameters and Group Lesson Interest are gimedable 9.27. It was
hypothesised that Group Lesson Interest would showsignificant positive
correlation with both of these teaching strategyaldes for all prior interest strata.

Table 9.27: Correlations between Group Lesson bd#erand two measures of
pedagogical variety — Resources Number and ActNitynber — for combined data

and the three prior interest strata — class as whianalysis, all lesson conditions.

Variable 1 Variable 2 N r p

Combined data:
Group Lesson Interest Activity Number 50 0.353 Q01
Group Lesson Interest Resources Number 50 0.070 270.6

High Prior Interest students:
Group Lesson Interest Activity Number 50 0.344 ani
Group Lesson Interest Resources Number 50 0.193 800.1

Mid Prior Interest students:
Group Lesson Interest Activity Number 50 0.390 6:00
Group Lesson Interest Resources Number 50 0.008 570.9

Low Prior Interest students:
Group Lesson Interest Activity Number 45 0.086 6.57
Group Lesson Interest Resources Number 45 0.289 549.0
*p<0.05, **p<0.01, ***p<0.001
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Activity Number showed a significant correlationtviGroup Lesson Interest for
both the High and Mid Prior students but not fays in the Low Prior stratum. For
Resources Number this trend was reversed, howevign, only the Low Prior

students’ interest levels showing any degree obaason with the number of
teaching resource objects used. Activity Numbemadtb a stronger influence on

lesson interest than Resources Number.

9.8.3 Complete Novelty

Estimates of the complete novelty (i.e. unfamitigriof visual, aural, and tactile
stimuli were recorded on the SCIOS as per the piwes described in Section 7.3.4.
During the lessons observed, however, there wdegively few tactile learning
experiences and thus the following analyses pettawvisual and aural phenomena
only. Note also that since videos rate highly forah and visual novelty, and since
the present study is concerned with teachers’unstmal approaches, video data are

excluded from the following analyses.

Aural Stimulus Novelty

Table 9.28 gives the results of correlations betw@&eoup Lesson Interest, and two
measures of aural stimulus novelty — average atiraulus novelty (Aural Novelty
Avg.), and maximum aural stimulus novelty (Aural\uglly Max.). Interest theory
predicts a strong positive association betweenasteand both of the aural novelty

variables.

In accordance with predictions, aural stimulus miyweras found to be significantly
correlated with student lesson interest. This te$dld true for both of the
independent variables but not within all prior ne&t strata. Surprisingly, the
strength of the associations between lesson intened aural novelty variables

increased in inverse relation to studemtgriori science interest scores.
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Table 9.28: Correlations between Group Lesson edeand two measures of aural

stimulus novelty — Aural Novelty Avg. and Aural &lgvMax. — for combined data

and the three prior interest strata — class as whianalysis, no video lessons.

Variable 1

Variable 2 N p
Combined data:
Group Lesson Interest Aural Novelty Avg. 46 0.373 .01a*
Group Lesson Interest Aural Novelty Max. 46 0.381 .00@**
High Prior Interest students:
Group Lesson Interest Aural Novelty Avg. 46 0.245 10
Group Lesson Interest Aural Novelty Max. 46 0.259 .082
Mid Prior Interest students:
Group Lesson Interest Aural Novelty Avg. 46 0.304 .040*
Group Lesson Interest Aural Novelty Max. 46 0.331 .02a*
Low Prior Interest students:
Group Lesson Interest Aural Novelty Avg. 41 0.437 .00 +*
Group Lesson Interest Aural Novelty Max. 41 0.428  .006**

*p<0.05, *p<0.01, **p<0.001

Visual Stimulus Novelty

Table 9.29 presents the results of correlationsvdxt Group Lesson Interest and

two measures of visual stimulus novelty — averaigeal stimulus novelty (Visual

Novelty Avg.) and maximum visual stimulus noveltyigual Novelty Max.). A

strong positive association between Group Lessderdst and both of these

variables was predicted.

Visual stimulus novelty was found to be correlatgth student lesson interest but

only when Visual Novelty Avg. was used as the pretivariable. Unlike the aural

novelty data, there was no variation in correlatstrength between prior interest

strata. It is noteworthy that of all the teachenatstgy variables measured in this

study, Visual Novelty Avg. demonstrated the stra@igeorrelation with Group

Lesson Interest.
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Table 9.29: Correlations between Group Lesson bgeand two measures of visual

stimulus novelty — Visual Novelty Avg. and Visuav@&lty Max. — for combined data

and the three prior interest strata — class as whianalysis, no video lessons.

Variable 1 Variable 2 N r p
Combined data:
Group Lesson Interest Visual Novelty Avg. 46 0.404 0.005**
Group Lesson Interest Visual Novelty Max. 46 0.180 0.230
High Prior Interest students:
Group Lesson Interest Visual Novelty Avg. 46 0.323 0.029*
Group Lesson Interest Visual Novelty Max. 46 0.224 0.134
Mid Prior Interest students:
Group Lesson Interest Visual Novelty Avg. 46 0.350 0.017*
Group Lesson Interest Visual Novelty Max. 46 0.163 0.280
Low Prior Interest students:
Group Lesson Interest Visual Novelty Avg. 41 0.347 0.026*
Group Lesson Interest Visual Novelty Max. 41 0.005 0.974

*p<0.05, *p<0.01, **p<0.001

9.8.4 Student-Report vs. Observer-Rated Measures

The preceding analyses concerned relationships eleetvstudent-reported lesson

interest and various aspects of teaching novelglat®nships between student-

reported (subjective) novelty scores and obseratedr (objective) novelty measures

have not yet been treated, however. Table 9.30eptesorrelation data for Pupil

Lesson Novelty and four complete novelty measurable 9.31 presents correlation

data for Pupil Lesson Novelty and nine short-teowalty measures.

Table 9.30: Correlations between Pupil Lesson Ngvahd four observer-rated

measures of lesson complete novelty — Visual Noyelg., Visual Novelty Max.,

Aural Novelty Avg.) and Aural Novelty Max. — classunit of analysis, all lessons.

Variable 1

Variable 2 N r p
Pupil Lesson Novelty Visual Novelty Avg. 50 0.283 .006*
Pupil Lesson Novelty Visual Novelty Max. 50 0.145 3m
Pupil Lesson Novelty Aural Novelty Avg. 50 0.068 687
Pupil Lesson Novelty Aural Novelty Max. 50 0.157 216

*p<0.05, *p<0.01, **p<0.001
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Table 9.30 shows that of the four most significapniplete novelty measures
recorded on the SCIOS, only Visual Novelty Avg. @astrated any significant

correlation with student-reported lesson novalty0(283,p<0.05).

Table 9.31: Correlations between Pupil Lesson Ngvahd nine observer-rated
measures of lesson short-term novelty — Activitgnber, Resources Number, Visual
Object Number, Aural Object Number, Tactile Objétimber, Stimulus Object
Number, Sense Number, Emotion Mode Number and @hBlumber — class as unit

of analysis, all lessons.

Variable 1 Variable 2 N r p

Pupil Lesson Novelty Activity Number 50 0.520 <016¢
Pupil Lesson Novelty Resources Number 50 0.255 .07
Pupil Lesson Novelty Visual Object Number 50 0.066 0.650
Pupil Lesson Novelty Aural Object Number 50 0.110 .44®
Pupil Lesson Novelty Tactile Object Number 50 0.262 0.066
Pupil Lesson Novelty Stimulus Object Number 50 Q.13 0.361
Pupil Lesson Novelty Sense Number 50 0.262 0.066
Pupil Lesson Novelty Emotion Mode Number 50 0.253 .076
Pupil Lesson Novelty Channel Number 50 0.270 0.058

p<0.05, *p<0.01, **p<0.001

Table 9.31 shows that of nine short-term noveltyasuees recorded on the SCIOS,
only Activity Number demonstrated any significartrrelation with Pupil Lesson
Novelty (=0.520, p<0.001). This association is stronger than the ticglahip
between Activity Number and Group Lesson Interesd (353,p=0.012, see Section
9.8.2, above). This latter result suggests that $hé¢S Novelty scale may be
measuring short-term novelty rather than completeetly — a conclusion contrary to
the one drawn in Section 9.8.3 and also contrathi¢antentions of the instrument’s
design. This matter is reviewed in detail in Settl®.3.3.
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9.9 Interest vs. Teacher Interaction Style

9.9.1 Introduction

The Questionnaire on Teacher Interaction (QTI) wdministered to participating
students as per the procedures described in SeBtdh. The instrument did not
perform as expected, however, and a significantuamof data manipulation was
necessary in order to arrive at meaningful conohsi The manipulations, the
reasons for them, and the data ultimately extrastere described in Section 7.6.
Only one scale, Warmth, offered robust statistpralperties for correlation against
other data in this study.

9.9.2 Interest vs. Warmth

The values of all items in the Warmth scale wereraged for each student; all such
student scores were then averaged for each tea€her.produced the variable
Teacher Warmth Avg. which was then correlated agaistudent-response
parameters from both the SCIOS observation schezhdethe SLIS questionnaire.
Significant associations were found between Teademth Avg. and two teacher-
level variables: overall correction intensity (Gartion Level Avg.;N=7, r=—0.759,
p=0.048) and overall student-reported lesson intieiggsess (Teacher Interest Avg.;
N=7,r=0.904,p=0.005).

9.10 Prior Science Interest

9.10.1 Summary of Previous Data

It is evident from the results above that studeatgtiori interest levels influenced
their lesson experiences in complex ways. Table2 S8mmarises the most

significant results in this regard.
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Table 9.32: Correlation p-values for 10 interestrighles arranged according to
prior interest stratum; Nl andr values are not included; see previous tablestesé
data).

Variable 1 Variable 2 Trd.? High Mid Low
Group Lesson Channel Number

Interest + 0.309 0.653 0.026*
Group Lesson Sense Number

Interest + 0.160 0.909 0.007**
Group Lesson Aural Novelty Max.

Interest + 0.082 0.024* 0.005**
Pupil Lesson Pupil Lesson

Interest Difficulty - 0.292 0.363 0.001**
Group Lesson Correction Number

Interest - 0.332 0.069 0.005**
Group Lesson Student Questions 1

Interest - 0.786 0.310 0.017*
Group Lesson Activity Number

Interest + 0.014* 0.005** 0.575
Group Lesson Teacher Interaction

Interest Level + 0.003** 0.016* 0.644
Group Lesson Pupil Number

Interest - 0.002** <0.001*** 0.064
Group Lesson Knowledge

Interest Percentage - 0.016* 0.035* 0.333

*p<0.05, *p<0.01, **p<0.001

1 Trend of relationship

It was originally hypothesised that the influendepdor science interest on lesson
experiences would be linear in nature. The dafBainle 9.32, however, show that in
many cases this supposition was incorrect. In qader, it is clear that Low Prior
students responded to stimuli in ways distinctlifedent from those who reported
moderate or high prior science interest. With resge some class environment
stimuli, Low Prior students responded more serdifivwhile to others they
responded less sensitively. What was consistemiever, was that they appeared to
behave as a sub-group which was qualitativelyrdisfrom their Mid and High Prior
interest peers.
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9.10.2 Interest Sensitivity

Table 9.32 raises a significant question: Whichanfy, of the three interest strata
shows the greatest responsiveness to teacher ipig”matter was investigated by
comparing the average degree of variation in legs@nest for students in each prior
interest stratum. The following approach was takEirst, students who had
participated in less than four lessons were eliteithdrom consideration on the basis
of insufficient information. Second, students oé tthree least-interesting teachers
(i.e., those with the lowest Teacher Interest Axgdues) were also eliminated since it
was assumed that teachers who did not provide ktimg lessons would not give
sufficient opportunity for their students to expgerce (and thus report) a wide range
of interest. The application of the above constsareduced the assessable cohort to
81 students. For each of these remaining pupilsiy lowest and highest lesson
interest scores were determined; the former was subtracted from the latter to
derive an individual interest range value. Finalhg individual interest range values
were averaged according to prior interest levelkesEhaverages are given in Table
9.33.

Table 9.33: Average interest range values for sttglevho attended four or more
lessons with teachers rated as having above aveeaggs of lesson interestingness

— data arranged by prior interest stratum.

Interest Stratum Range Avg. N
High Prior Interest 1.0 27
Mid Prior Interest 1.0 30
Low Prior Interest 1.4 24

When the range averages were analysed using Swideest, it was found that the
High and Mid Prior averages were not significardifferent £=0.927) but that the
Low Prior average was significantly above both bé tothers (Low vs. High,
p=0.049; Low vs. Midp=0.033). These results suggest that students watv @rior
interest in science may be significantly more respee to their class environments
than their more initially-interested classmatesisThlea is in accord with the
findings reported in Sections 9.3.3 and 9.3.4.1db dits with the results in Table
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9.32, which show that Low Prior students were digantly affected — both
positively and negatively — by a greater numbeslagsroom environment variables.
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Chapter 10

DISCUSSION

10.1 Introduction

It is hoped that findings from the present worklwibntribute to the retention of
students in the study of the sciences and the wapnent of educational outcomes
for the students so retained. This final chaptewigten with such objectives in
mind. Before commencing any discussion of thesaersathowever, it is appropriate
to review the study’s original objectives. Initpallcited in Section 1.3, these
objectives were divided into two hierarchies — agsk questions and instrumental

goals — and are reproduced below.

Core research question: What factors affect studeninterest in the science

classroom?

Question 1 What teacher behaviours are importadetermining student
interest in science classes?

Sub-question 1a What are the most important ofkthewvn interest-inducing
factors?

Sub-question 1b Do teacher inter-personal behag@oumfluence the
development of classroom interest?

Question 2 How does studempriori interest affect the elicitation of

student lesson interest?
Question 3 How do classroom distractions influestoglent interest?
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Instrumental goal: To refine the theoretical and pactical tools of interest

research in order to answer the research questions.

Goal 1 To facilitate more effective science clasan research
generally
Sub-goal la To locate/create a theoretical modat &xplains how the

gamut of teacher actions induce interest
Sub-goal 1b To determine — from amongst the rafgeailable options
— the most practical means of assessing interesataral,

classroom settings

Goal 2 To locate/create survey instruments torattee research
goals
Sub-goal 2a To locate/create a survey instrumeattrtiieasures lesson

interest as a dependent variable

Sub-goal 2b To locate/create an observation scleethat records
teacher behaviours in terms of known interest-imagic
factors

Sub-goal 2¢ To locate/create a survey instrumeattteasures teacher
inter-personal behaviour

Sub-goal 2d To locate/create a survey instrumedttrtieasures studeat

priori interest in science
The following discussion addresses the above nsabiet does not proceed in the

same order as the list above. In particular, treeudision of theoretical matters

precedes that of practical implications.

10.2 Theoretical Implications

10.2.1 Review of the OCI as a Definition of Interst

Although interest is a relatively neglected phenoname there exist in the relevant

literatures a number of models that aim to descabexplain it. Some of these
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models have been proposed by dedicated interesaradeers, others by workers in
the fields of motivation and vocation psychologyidayet others by emotions
scholars. In seeking a theoretical framework fog firesent study, however, it
became apparent that there were significant prablemih all the previous

approaches. These problems may be summarised &sluag to identify feature/s

that make interest qualitatively distinct from telh phenomena; b) lack of model
parsimony; c) lack of clarity regarding terms anwlerlying constructs; and/or d)
failure of the models to explain important examptesaspects of interest. Such
weaknesses explain — at least in part — why theistseto date no universally
accepted definition or theory of interest.

It was my original intention to find and apply axisting definition. The problems
identified above necessitated a novel approach,eliery and the product — the
Opportunity Concept of Interest — represents aifstgimt outcome of this work and
one largely independent of the empirical reseaxat.the OCI is not new in any
absolute sense. The lack of theoretical unanimitgragst interest researchers tends
to obscure the fact that scholars have consistenthnd often independently —
described a cluster of phenomena with which inteseems inextricably linked.
These phenomena constitute a zone of convergenich Was been synthesised here
as the OCI. Earlier chapters have defended thithegis, applying data and ideas
from a wide range of researchers and demonstraéiiagthe weaknesses in prior
models can be resolved by the new conception. Nweeless, it is evident that the

OCI might be criticised on a number of grounds.

First, this study offers no empirical support fdret OCI. This weakness is
acknowledged. The purpose of this work was neveatber evidence regarding the
OCI’s validity. The concept is inferred and its popt drawn from the data reported

by others. Consequently, the ideas are set foghugatively.

A second potential criticism concerns the scopthefconcept itself. For instance, in
Section 5.2.3 a number of interest-eliciting anchhancing phenomena were
explained using the OCI as a framework. There, as wostulated that hands-on
activities are commonly experienced as interestingcause they provide

opportunities for the fulfillment of any of a numbef needs, including stimulation,
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autonomy, affiliation, or competence. The interggptiess of other classroom
phenomena was similarly explained by referencdaéar capacity to provide for any
of a diversity of needs or because they enhanceepgons of need-fulfillment
opportunities. In proposing that interest in a Bngassroom strategy might be the
outcome of any of such a range of factors, the @@y be open to the charge of
being too general. Ignoring for the moment the esitee defense of the OCI'’s tenets
presented in earlier chapters, a few comments neynbde regarding such a
criticism. In particular, it is suggested here ttegtorists and educators alike ought to
expand their understanding of the prevalence amditance of interest. Perhaps the
reason that existing concepts have failed to enplae interest ‘laundry lists’ is not
merely because the models themselves are too dimidet because the virtually
ubiquitous presence and influence of interestssfiiciently appreciated. Comments
to this effect by major theorists have already beted. To these we might add that
of Piaget, who opined: “Every intelligent activiyfounded upon an interest” (1974,
p. 31, cited Krapp & Fink, 1992).

10.2.2 Other Theoretical Issues

This study touches on a number of other signifidhebretical issues. The first of
these is the proposition that situational intergsbuld be considered an emotion
while individual interest should be considered atiwadion. Not only does this
proposal economically differentiate the two terimst it suggests research directions
for investigating the conversion of momentary iastrin classroom events into long-
term interest in science topics. (The issue ofregedevelopment is treated in more
detail in Section 10.3.5, below.)

Another important outcome of the present reseaashideen to highlight the role of
student needs in educational transactions. Scmoads, of necessity, deliver content
for which pupils often perceive little or no perabmeed. Further, the exigencies of
daily school life frequently oblige teachers toidel lessons in a manner which falls
far short of the ideals suggested by scholars -n d@liese ideals to which the
teachers, themselves, subscribe. Neverthelesgrésent findings suggest that an
educational process which fails to understand asgand to student needs, and thus

interest, is bound to run up against significaperhaps even intractable — obstacles.
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That teaching is often administered without forneaiplication of student need
dynamics does not contradict this statement. Rathellustrates how frequently
student needs coincide with educational provisamgway and how often teachers
recognise and cater to such needs. However, insémee way that a technical
understanding of nutrition can enhance physicallbgelg, so also a technical
understanding of student needs and interest oaghithiance teaching effectiveness.

The current study has also drawn attention to abmuraf neglected need categories.
Of particular significance is the need for stimigdatin all its forms: physical,
emotional, and mental. Despite a large body of esvté demonstrating that
stimulation is essential for healthy physical andntal development, stimulation
rarely features in need taxonomies and when it,dbe®es not attain prominence.
While the notion of stimulation as a need is nateasial to the OCper seit does,
however, appear to be necessary for the satisfaexplanation of a number of
interest-related phenomena. It is beyond the sobgi@s discussion to do more than

suggest that researchers consider this a topropditance.

A final theoretical matter worthy of mention is mdty. Novelty was found to have

diverse and complex relationships with interesthidbeoretically and empirically.

Novelty is closely related to stimulation and hagifed prominently in the work of

such interest theorists as Silvia and Berlyne. ibeéess, the volume of empirical
data on the relationship between novelty and istege not commensurate with its
significance. The relationship between novelty entérest is treated again in Section
10.3.4.

10.3 Practical Implications and Applications

10.3.1 Introduction

The remainder of this chapter treats some pradtigglications of the study findings.
First, some general limitations of the research hod$ will be addressed in
acknowledgment that they constrain any subsequerdiasions. Second, the survey

instruments will be discussed individually, highiimg some weaknesses and
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suggesting directions for future work. Third, thosedings from the classroom
observations that appear most salient to teachiactipe will be reviewed using the
OCI as a discussion framework. And finally, somenegal education policy

implications will be briefly treated.

10.3.2 Study Limitations

As previously noted, there have been only a smaithlver of investigations of
situational interest in natural educational se#in§tudies of this type in science
classes have been very few, indeed. Consequeh#lypitesent investigation was
essentially exploratory and surveyed a very widegeaof variables in order to
generate a broad picture of the science classesttegnvironment. Not all the
variables identified at the outset were equally rabde to measurement by the
methods employed, however. The major failures ia tegard have already been

identified in Chapter 6, with collative variablesihg prominent among them.

Other notable limitations of the current study ut: exclusive focus on a single,
middle school year level; emphasis on the lecttyke-snode of instruction; and the
participation of female teaching staff in only arvfethe nine classes surveyed. These
factors are not methodological failures but theystrioe taken into account in any
attempts to generalise current findings. Anotheparnant limitation to inference
arises from the absence of any measure of acadperformance. It has been
assumed, on the basis of much previous reseamhinterest is positively associated
with learning, yet no attempt was made to meadueeld@vel of learning that took
place over the course of this study. Finally, indld be remembered that the focus in
the investigation was situational interest. Althbugdividual interest in science was
measured, it was only measured in order to astes¥luence on situational interest

levels.
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10.3.3 Study Implications for Researchers

General Issues

In Chapter 9 the implications of some of the engpirresults were briefly noted. Of
these, one of the most prominent was the highlyifsognt correlation between
student attention to lesson tasks and self-repantedest levels. This result suggests
that attention might be used by researchers amthées alike as an effective index of

student interest.

Only one other issue of general research interdsbe treated here. This problem
was most evident in the results from the Questimar@ Teacher Interaction (QTI)
but also appeared in conjunction with the Scienessbn Interest Survey (SLIS).
Details of the original QTI problem and its res@uathave been described in Section
7.9 but the problem may be summarised as follows:eMhan half of the QTI items
were found to load on a single factor. In orderd&rive meaningful results for
present purposes, a new scale was extracted frensutvey data. This new scale
was termed Warmth; it yielded a Cronbach alphalpdlty coefficient of 0.916 and
was found to be significantly correlated with lessoterest levels. While a useful
scale was ultimately derived from the data colléci fundamental issue remains
unresolved: the QTI did not perform with the disgnation its authors and earlier

users reported.

A plausible explanation for this problem is tha¢ gtudents did not pay attention to
the nuances of individual item wording. Rather ytlappear to have given generic
responses according to the positivity or negativityplied in each. Since the
respondents were relatively young (12 to 13 years) the survey quite long (48
items), it would not be surprising if the forms werompleted with less than the
anticipated levels of diligence. If this is the eathen the QTI effectively served as a
popularity survey. This does not entirely invalglathe information gathered,
however. Teacher popularity is closely relateduohsqualities as described by the
items of the Warmth scale, i.e.: friendliness, apphability, humour, and patience.
The conservative conclusions drawn in this studgarding teacher-student

interactions and interest are not compromised bytbblems noted.
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This generic response issue seems not to have liveied to the QTI, however.
When reviewing responses to the SLIS, it becamearapp that many students
reported high levels of interest during lessong wwere, from an objective point of
view, quite lacking in interesting features. Thisservation cannot be confirmed here
with numerical data but | report it anecdotallyyimg formally surveyed over 50
lessons for interestingness using the SCIOS. Aoredde explanation for this
observation is that a positive classroom envirortmerspecially one created by a
popular teacher — may foster an ‘interest momerittivag is, a habit of expectation
and perception which can override minor troughsdividual lesson interestingness.
This idea is offered speculatively but may havenificant implications for interest

development and will be discussed further Secti@B.5.

Science Classroom Interest Observation SchedulEOS)C

The SCIOS was the sole instrument used for exaqithia pedagogical strategies of
teachers. As already discussed, it was purposéefbuihis study, was exploratory in

nature, and addressed a large number of variabjpsthesised or previously

reported to have a bearing on student interest. @né&s major weaknesses was
heavy reliance on previously untested, subjectbades. As discussed in Section 7.3,
this was a necessity given the scope of the suare) the paucity of previous

research. A related issue was the very short duradf attention given to the

assessment of individual parameters during eachredtson cycle.

Given the above issues, there is considerable siwrpenproving the validity and
reliability of many SCIOS measures, especially éhpsrtaining to the more abstract
variables, such as Anticipation, and some of thewéation variables, such as

Pleasurableness.

Science Lesson Interest Survey (SLIS)

The Science Lesson Interest Survey (SLIS) was @sstructed expressly for this
study. Like the SCIOS, this survey was designeoetexploratory in nature and was
never intended to assess orthogonal dimensionssofgée phenomenon. Instead, it
surveyed four distinct lesson experience variabls; Interest, Novelty, Difficulty,
and Distraction. The first three of these variablese assessed on single scales of

six items each, each of which demonstrated satfacinternal consistency
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reliability. The fourth variable, Distraction, s@yed a range of plausible distraction
phenomena including pain, personal thoughts, atetference from other students.
Since these phenomena are essentially unrelatednah consistency reliability was

not a relevant statistic for Distraction.

For the purposes of research improvement, the staking result from the SLIS
was the peculiar nature of responses to the Nosgehye. This scale was designed to
measure complete novelty and representative itegigded:l had new experiences
in this science lesso@and, The facts we learned today were new to Bespite such
unambiguous wording, Novelty scale scores corrélasgynificantly ¢=0.520,
p<0.001) with Activity Number — a short-term novelfiye., variety) variable. The
interpretation of this result is problematic. A pilde explanation is that students
responded somewhat carelessly to Novelty scalesitwmmal treated them as referring
to short-term novelty. Such a hypothesis is refutealvever, by the relationship
between Novelty and Difficulty data. These two ssalvere found to be positively
correlated with a significance level of p<0.001,iesthwould be surprising if the
Novelty scale had been treated as a measure obtaiyariety. In short, then, the
interpretation of the SLIS Novelty scale data pessome difficulties for which no

obvious solution is apparent.

A final curiosity of the SLIS was that during factanalysis, half of the Novelty
items were found to load significantly on the letdrscale. Indeed, two Novelty
items —I had new experiences in this science lessonl,| learned how to do new
things in science today loaded more heavily on Interest than on theierided
scale. Since the wording of the items in both scaédeunambiguous and since the
Novelty scale is a measurement of input from ahteaevhile the Interest scale is a
measurement of emotional response by a studestyebult is especially odd. It is
hypothesised here that the result is not a mafterstrument error or even student
reporting carelessness, but that interest and tyowaee associated in ways more
significant than hitherto recognised. Certainlystmatter warrants closer empirical

scrutiny.
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Questionnaire on Teacher Interaction (QTI)

The QTI was the instrument with which the greapgeblems arose. These problems
have already been treated at length and shall egevwisited. Since the instrument
has a fine pedigree and has been used widely gmoeiginal design in 1991, it is
assumed that the problems that arose in the presetgxt can be traced largely to
the youth of the students to whom the survey wasirsdtered.

10.3.4 Study Implications for Classroom Teachers

The key question guiding this study has been simiMigat is it that teachers do that
makes their students interested in science lessbiasthg discussed the various
theoretical matters, it is now possible to sumnearise empirical findings as

principles that are applicable to teaching practiBefore commencing such a
summary, however, it is worth briefly reviewing theoblem that these suggestions

are intended to alleviate — student boredom.

Is school boring? In respect of specific days aadigular events there are plenty of
students who would answer this question in the tngaas data from this study has
shown. Nevertheless, research indicates that Hrerenany others who would argue
that schooling is often drudgery. Larson (2000j),ifgtance, found consistently low
levels of intrinsic motivation among high schooludgnts during classroom
experiences. Hidi and Berndorff (1998) have rembtteat interest deficiencies are
especially evident in mathematics and the scienobge others (e.g., Cordova &
Lepper, 1996; Hidi, 2000; Gentry, Gable, & Rizz802) have observed that such
problems become worse in the later years. Indewde scholars have gone so far as
to conclude that the schooling process actuallyeundches children’s innate
motivation to learn (e.g., Lepper, Greene, & Nigb#973) and Travers (1978, p.
128) has even provocatively stated that, “schoaoinae likely to be a killer of
interest than the developer”. Nevertheless, moseachers would agree with
Brophy (1983) that while these problems are redl @mallenging, they can also be

ameliorated.

Thus, there exists on the one hand a real and signjficant interest deficit in

schools — a lack which is especially evident inoselary science classes. On the
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other hand, this problem has causes which candmgifiéd and, in some measure,
corrected. These two contrasting factors constitoth context and rationale for the

remaining discussion and, indeed, for the study akole.

The causes of the educational interest deficit rmemy and, though schools and
teachers may be responsible in part for problenth Warning motivation, other
factors certainly play a significant role. Hidi (B) has summarised a number of
such factors pertaining to high school studentduging an increase in the level of
difficulty of academic task demands and increasiagpetition for the energies of
students between goals of an academic nature asd tf a social nature. Improving
the academic interest levels of school childrenl welquire a better theoretical
understanding of motivational dynamics, greatervidedge of corrective strategies,
and a sober recognition of those conative variabeish are within the control of
educators and those which are not. The preseny sinas to contribute to the first

two of these matters.

What is suggested in the final sections below pestantirely to the category of
corrective strategies. In this regard, Bergin (988 made the charge that:

Theories of interest and motivation give little sifie advice to teachers
regarding curriculum decisions about how to attranterest in classroom

activities. (p. 88)

It is to correct this problem that the suggestibae®w are given. They are not given
because they are necessarily unique, however; soenguite well established from
other research. Rather, the conclusions are pexsemnt the basis of relevance to the
present study and are considered to be but a smaffibution to the momentous

task of better motivating students.

Prior Interest in Science

For the classes observed in this study, prior/iddial interest in science correlated
with average situational interest in science lessam significance level of p<0.001
(see Section 9.2.4). This means that pupils’ istedevels were significantly

influenced by factors that pre-dated the class \watke thus beyond the teacher’s

177



immediate control. It also suggests that a teaaer instructs a low-interest science
class will have to work harder to attain, maintand improve interest than will a
teacher with a high-interest classteris paribus This result is unsurprising and

accords with a large body of earlier research.

A less predictable finding was thatpriori science interest levels divided students
into two qualitatively distinct sub-groups. Studemtho reported moderate levels of
science interest responded to lesson stimuli inanmar that was qualitatively
equivalent to the responses of high interest stisddimose students whoaepriori
interest in science was in the lowest third of disribution, however, responded to
science lesson stimuli in distinctively differenays to their more interested peers
(see Sections 7.1 and 7.10 for details). Three rgerdfferences were evident
between the low interest and higher interest groapdow prior interest students
showed statistically significant responses to aigrenumber of lesson environment
variables; b) low prior interest students showeslgmificantly greater range in the
magnitude of their interest responses; and c) the groups showed marked
differences in the types of lesson environmentaldes to which they responded.
Two conclusions of practical relevance can be dr&wm these results. First, low
prior interest students appear to be more sendibivastructional quality than their
higher interest peers. Second, different stratejieseeded to manage the interest of

low interest students compared to high interessone

The latter conclusion directs our attention to éholss environment variables with
the most significant interest correlations. Chandember and Sense Number are
important examples; they were both found to betpaty correlated with interest
for the low interest students but not for the higimerest ones (see Section 9.8.2).
Does this mean that low interest students are tiadseare more kinaesthetically-
oriented in their learning styles? If so, this ftesuggests that more tactile and
practical activities ought to be used to reach ssicidents. Alternatively, sinca
priori science interest levels ade factocapability levels, it might be argued that
beyond a certain age level students should bensé@anto science classes according

to preference and/or aptitude. This matter is takeagain in Section 10.3.6.
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Other classroom variables showed an entirely diffetrend. Knowledge Time and
Activity Number were significantly correlated withe interest levels of higher prior
interest students only — the former variable beaiegatively associated with lesson
interest and the latter positively (see Sectiong.49.and 9.8.2). A plausible

explanation for these results is related to theabdities of the higher interest

students. The more interested and capable studemigely to attend more closely
to appointed tasks and to strive more diligentla¢bieve. They are thus more likely
to become fatigued as lessons progress and be likehe to derive benefit from

activity changes. This hypothesis suggests thahtra should: a) be careful not to
exhaust the energy and enthusiasm of their bedests; and b) use breaks and

activity changes to avoid student fatigue and dased interest deterioration.

Distractions

It was predicted at the beginning of this studyt thatractions — whether external or
internal — would diminish lesson interest. In fa¢he relationship between
distractions and interest was found to be quite plerm Perceived levels of
distraction were found to be associated with sttglgrior science interest levels,
with low prior interest students being more readiligtracted than their higher
interest peers. Despite this complication, wteempriori interest was statistically
controlled, distraction levels were still foundlie negatively correlated with lesson

interest, as originally hypothesised.

This relationship may be interpreted in either wb tways. First, distractions may
diminish lesson interest by interfering with stutkmerceptions of and engagement
with lesson stimuli. This is the relationship ongily envisaged. Alternatively,

unstimulating lesson material may actually be resgae for increases in reported
distractions via one or both of two mechanismslisg¢ngaged students may perform
off-task behaviours as a means of need-fulfillmentidentally distracting their

classmates in the process; or b) disengaged ssidey become more keenly aware
of the distracting phenomena already impinging ugheam. It is proposed here that
all of the above processes have a role to playstwodild be taken into account by
teachers. Thus, on the one hand, the eliminatiodistfactors — especially student
misbehavior — ought to enhance interest, regaraiefise quality of lesson content.

On the other hand, improvements in lesson intergséss ought to improve
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behaviour due to heightened student engagemenardiegs of the quality of

behaviour management.

Perception

The OCI posits that interest is initiated by therapsal of an object. Therefore,

whatever is capable of influencing object appraisaicapable of influencing interest

and thus both sensory and cognitive perceptions hales in interest induction (see

Section 4.1.1). These relationships are signifitantlassroom interest management

in a number of ways.

The first and most obvious perception issue relatdssson material clarity. In their
analysis of teacher effectiveness, Kyriakides, Gaetip and Christofidou (2002)
reported a range of results leading to the unssingiconclusion that effective
teachers use clear content presentation. A mo@fgpending in the same vein was
reported by Wade, Buxton, and Kelly (1999). Theyno that the text features
responsible for making reading material unintergstwere problems relating to
comprehension, such as poor explanations, inadegbatkground information,
difficult vocabulary, and lack of textual coherendéeir study linked textual clarity
directly to student interest, a finding in harmamyh the predictions of the OCI.

In the case of the present study, aspects of visodlaural vividness/clarity were
measured but no significant correlation with lesgaerest was found. This result
may have been due, at least in part, to the higitegeof uniformity in vividness/
clarity levels during the lessons surveyed, howeVkrthere had been greater
variability in the vividness of teaching materiaks, correlation may have been
detected. With respect to conceptual clarity (ease of comprehension), no attempt
was made to assess this parameter. Nevertheleske drasis of prior research and
theoretical principles one simple practical conicngs evident: effort expended on
improving conceptual clarity contributes signifitlgnto student situational interest.
This is an outcome distinct from any consequenitigbrovements in recall or

performance.

A second recommendation relating to perception he tlear explication of

connections between lesson content and studentsnéedhas been said earlier,
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human need-fulfillment behaviours do not necessa@monstrate wisdom. People
often seek stimuli which are actually harmful amad fo recognise or even ignore
stimuli which are beneficial. It follows that teark can promote student interest in
lesson material by specifying connections to autbereeds, since such connections
may not be evident to their pupils. An allied matggoal proximity. Bandura and
Schunk (1981) have shown that greater student atadiv is achieved when goals
are proximal rather than distal — that is, whers lése must pass before the
satisfaction of the need. In this regard, teachax® a role, not just in managing the
size and timing of tasks, but in managing studemésteptions of those tasks and of

goal proximity.

The third practical recommendation relates to sttidudent interactions. It has
already been suggested that distractions influenterest by interfering with

students’ perceptions of and engagement with lesbg@tts. Since a major source of
student distraction is the off-task actions of sfaates, effective behaviour
management is an important mechanism by which #neeption of lesson objects

might be enhanced and interest improved.

Teacher Warmth

The problems associated with the QTI have beenustsr already. Despite the
failure of this instrument to perform as expectede useable scale was extracted
from the data. This scale, labelled Warmth, wasiébto have a highly significant
positive correlation with lesson interest. The iyl that positive teacher-student
interactions improve student schooling experienibas been reported by many
researchers. It is a fact also reflected in Ryafi®960) teacher effectiveness
dimension, X% (understanding, friendly vs. aloof, restricted &abur; see Section
1.1.3). The finding of the present study — that rwateacher-student relations
improve science lesson interest levels — was, therenot surprising. Certainly, the
current results only serve to reinforce the préwgilwisdom that teachers will
improve the quality of their instruction by improg their relationships with
students.
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Growth and Challenge

The OCI explains the correlation between prior riegé in science and situational
interest in science lessons as follows: sciencsofes provide those students who
have a general interest in the topic with greatsdAfulfillment opportunities than
those without such an interest. Such an explanatmoties that the very nature of
science lessons meets certain need types morethers. These needs deserve some

discussion.

The human need most clearly and deliberately ahterein the conventional science
classroom is the need for personal growth — spadlfi, intellectual development.
While it is assumed that all people have a needniedlectual growth, individuals

have different capacities for growth, preferreegsadf growth, and varied domains in
which they wish to experience and express growttus] some students will never
show a high degree of interest in the fundamerdalre of science — that is, in the
abstractions by which the universe is explored exjlained. They may develop an
interest in science — even a strong one — for atbs@sons, but it will not lead to a
high level of performance in scientific discipline¥hus, teachers ought to
differentiate their instruction according to théément interest levels of their pupils.

Before addressing provisions for the growth of thw® broad types of science
students (i.e high prior interest and low prioremaist students) separately, some
general comments regarding growth needs are germbaresuggestions made below
regarding growth are focused on two themes: maames of optimal challenge and
provision for autonomy. With regard to optimal dbabe, it is important to
recognise that the need being provided for is tdent’s sense of competence.
Interest is not stimulated by challenger sebut by the opportunity — made available
via challenge completion — to improve competencé&h\Wespect to autonomy, it
should be noted that opportunities for even thatirgly trivial personalisation of
learning experiences have the potential to impri@gson interest. Cordova and
Lepper (1996) have opined that such manipulatiarsl tto increase the self-
relevance of tasks. Thus, both optimal challengg @movision for autonomy are
generally applicable to all classroom contexts. Wbllows are suggestions specific

to the two interest groups previously defined.
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In line with the results reported in Section 9.213js here assumed that higher
interest students are usually those with highditgbkor this group, the task facing
the teacher is usually to maintain interest rathan create it. High interest/ability
students will usually require levels of challengmsiderably above their peers and a
significant investment of time and thought may meguired to find or create
resources which meaningfully engage and extencetbglents. Such higher level
students may also be particularly responsive t@rarhous research tasks since
these provide the opportunity to pursue issues tepth of which others are

incapable or else to pursue aspects of a topichwitieers find dull.

The low interest group presents rather differemtlehges to the science teacher. For
such students, managing the level of task demaad ¢hallenge) is perhaps even
more important than for high interest students.réhae at least two task demand
factors relevant to pupils who have low interestsoence. As has already been
noted, people tend to prefer to tasks that presenbderate level of difficulty. The
optimal difficulty level varies from person to pers and activity to activity,
however. Thus, tasks which are optimally challeggior the majority will tend to
discourage rather than motivate the least capaldests as the difficulty may be too
great to cultivate the sought-after sense of coemmet This hypothesis was
supported by data from the present study: Intevess$ significantly negatively
correlated with Difficulty for the low prior intes¢ studentsrE—0.198,p=0.001; see
Section 9.6.4) while the other interest stratardiilshow any significant associations
for these two variables. This finding argues facteers to pay careful attention to

the differentiation of task difficulty levels.

The second matter relates to the nature of the #&skioted in an earlier chapter,
Abuhamdeh and Csikszentmihalyi (2012) have repotted the preference for
optimal challenge is only demonstrated when thevictin question is intrinsically
motivated (see Section 5.4.3). When the task iopaed merely as an obligation,
however, the preference is for minimal effort exgiaure. It is here assumed that
most students cannot learn or perform well in smeriasses on minimal effort — yet
low levels of exertion are all too common. Thusg findings of Abuhamdeh and
Csikszentmihalyi reinforce how important it is feducators to maximise the degree

to which students identify learning activities &gonally significant.
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The preceding discussion has been based on theatjsaton that students fall into
two simple categories: those with higher abilitg dngher interest and those who are
low in both. Clearly, not all students can be sarahterised; there are students who
are capable but not interested and vice versa. mimless, the high/low
generalization has broad utility and the princippésction applicable to the generic

interest categories can be modified to accounthf®more unusual cases.

Stimulation

In Section 5.1.4, the notion of arousal — thosengka in organismic functioning

associated with the desynchronisation of brainagatcycles — was discussed. Pfaff
(2006) has suggested that arousal in any one systeifme organism can induce

arousal — and hence, heightened performance —eimtther systems. For instance,
physical activity can improve mental functioningid notion of generalised arousal
was presented earlier along with a wide varietptbier evidences in support of the
contention that stimulation is an important humaed yet one neglected in the

research literature on needs.

Since stimulation is a need, the OCI suggests dipgiortunities for stimulation
should elicit interest. A number of measures ahstation were made in this study,
of which two — Emotional Mode Number and Max. Coldividness — demonstrated
significant correlations with lesson interest. Eimoal Mode Number was a measure
of the number of pedagogies employed which mightidate an emotional response
in students. Examples included humour, stories, prs&, and positive
encouragement. Emotional Mode Number was highlyitipely correlated with
interest for classes of 22 students or more, buforosmaller classes. As for Max.
Colour Vividness, this variable was found to beifesly correlated with interest for
high prior interest students only. Unfortunateljese two results appear to have
rather limited practical value. This does not meamyever, that stimulation is an
insignificant factor in science lesson interest thdat the present study provided
insufficient data upon which to found far-reachmnclusions. This failure can be
attributed, in part, to: a) the preliminary natoféhe observation instruments; and b)
the limited range of stimulation pedagogies employy teachers in the lessons

observed. Future research might attend to thegedss
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Another variable with a potentially important stil@ton role is novelty. Since

novelty has many effects on interest, it is treaplrately, below.

Novelty

It is widely acknowledged by practitioners and tieticians alike that novelty is
effective in piquing student interest. This mildsebvation belies the complexity of
the interactions between novelty and interest ia thassroom, however. First,
different types of novelty (e.g., complete novedigd short-term novelty) have
different effects on interest. Second, novelty ssipvely associated with task
difficulty. And third, novelty appears to have dern the elicitation of all emotions,
not just interest. Each of these relationshipsahbearing on interest management in
science lessons and has been treated in depthlier esctions. What follows is a
summary of the most pertinent findings and theiplioations for science teaching

practice.

The complete novelty variable most significantlyretated with lesson interest was
Visual Novelty Avg. — that is, the average level wfusualness of visual stimuli
employed by the teacher. This variable was foundetgignificantly correlated with
interest for all interest sub-groups and it suggeisat teachers might significantly
improve lesson interest simply by using visual male that show the unfamiliar and
the bizarre. Aural Novelty Max. was also found torrelate positively and
significantly with lesson interest, although thegae of significance varied in
inverse proportion to the students’ prior intetestls (see Section 9.8.3). This result

also has clear implications for the improvemerg@énce lesson interest.

Short-term novelty is a measure of experientialetgin a given time frame. Of the
short-term novelty variables measured, two varmble Knowledge Time and
Activity Number — proved to have the most signifitanfluence on interest in the
lessons measured, although these effects weredetdgted for students with higher
prior interest (see Sections 9.7.4 and 9.8.2% hyipothesised here that these results
were largely due to the greater expenditure ofrefliy these students, and the
consequent increases in mental fatigue and the foeedst. Lower interest students

would likely demonstrate similar associations #ytwere more thoroughly engaged
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in lesson experiences. This calls for the judicionanagement of instructional

activity sequencing.

The second factor with a broad relationship to tgve challenge, measured in this
study by the Difficulty scale of the SLIS. Sinceethelationships between these
variables have already been extensively discussediirther comment is needed at
this point except to reiterate that teachers oughattend to the amount of novel

material they present in case their less-capabbtiests disengage.

The third aspect of the novelty-interest relatiopsterives from emotion theory. As
discussed in Chapter 4, some researchers haveggeploat novelty is an essential
factor in the elicitation of all emotion. Assuminigis to be so, there should be a
positive correlation between the degree of novelyerienced in science classes and
the general affective stimulation of the studeAissuming, further, that: a) humans
have a basic need for stimulation; and b) the séitran of any organismic system
promotes arousal and enhanced functioning in dlkerosystems, it follows that
increased lesson novelty will improve the generakbligy of student lesson
experiences — at least up to some ceiling level.

Interactions between Teacher Behaviour Dimensions

Early design decisions in this study were signiftbainfluenced by Ryans’ (1960)
three teacher-behaviour dimensiong:—>understanding, friendly vs. aloof, restricted
behaviour; ¥ — businesslike, systematic vs. unplanned, slipgletdviour; and &—
stimulating, imaginative vs. dull, routine behavigisee Section 1.1.3). Although
these dimensions were originally identified as pelelent aspects of teacher
behaviour, Ryans noted that they tend to overlap k@ positively correlated with

one another.

Results from the present study are in agreemeht Ryans’ observations. Although
dimension £ — stimulating vs. dull behaviour — was the focishe present work,
aspects of dimensionyand dimension Ywere also investigated. And, despite some
difficulty in determining the direction of causatian the relationships, it was
nevertheless apparent that student lesson int@esstelated to suchoXype factors

as the quality of teacher-student interpersonatimiships, and suchyXype factors
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as the orderly administration of the classroom twedclarity with which content was
presented. The number and diversity of these oglghips and their reciprocity
illustrate how lesson interest must be underst@d product of the entire teaching

process, not just a few isolated ‘interesting’ @ucsi.

10.3.5 The Development of Long-term Interest in $&nce

Although the principal focus of this study is stinaal interest, it necessarily touches
on individual interest. One important matter instinegard is the conversion of the
former into the latter.

The acquisition of an abiding interest in sciensecliearly of greater educational
import than a transient experience of enthusiasrmga single lesson. While some
students need little or no assistance from teadhdfss regard, the development of
an affinity for scientific disciplines is clearlyoh guaranteed. What follows,
therefore, are suggestions by various scholars gguse observations derived from

the present investigation regarding the enhanceuofehts process.

Over a century ago, John Dewey (1913) made a digim between catching
students’ interest and holding their interest. 8itieen, numerous attempts have been
made to describe how this process occurs and haehées might assist it (e.g., Hidi
& Renninger, 2006; Todt & Schreiber, 1998). KrappdalLewalter (2001)
summarised various such models into three phas@stesest development: 1) the
triggering of situational interest by external silimfor the first time; 2) the
maintenance of situational interest throughout diqdar learning phase; and 3) the
onset of an enduring predisposition to engage wilie specified class of
objects/stimuli. Clearly, this description is ansttbction of the more fluid reality,
but it provides a useful framework for discussiBqually clearly, these matters are
practically relevant only to those students whoehaet already acquired an interest

in science and thus must be led to it during sahgol

The first phase — the initial triggering of interes is quite readily achieved by
teachers and the techniques can be broadly sunedaass strategies that have their

effect by appealing to universal and quickly sa&$iheeds, especially the needs for
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physical or emotional stimulation. Thus, jokes, legmns, chocolate rewards, and
footage of two-headed crocodiles eating baby apgslacan reasonably be expected
to catch student interest. Dewey, however, madecahisg criticism of such

techniques:

When things have to be made interesting, it is seanterest itself is wanting.
Moreover, the phrase is a misnomer. The thing, abgct, is no more

interesting than it was before. The appeal is sfmphde to the child’'s love of
something else. He is excited in a given directigith the hope that somehow

or other during this excitation he will assimilatemething otherwise repulsive.
(p.11)

To some extent, he made a valid point. Teacheritnsigt off nitroglycerine, ignite
balloons of pure hydrogen — even set themselveghtak and yet elicit not the
slightest interest from students in the underlyamgnbustion equations. An allied
problem arising in the context of science textbaskbat of seductive details — those
snippets of information which are intriguing butelevant to the central concept
being explicated. Considerable research has bedartaken into this topic (e.qg.,
Garner, Gillingham, & White, 1989; Wade & Adams 909 Harp & Mayer, 1998;
Schraw, 1998) and scholars hold a variety of opimion the matter. While the
intricacies of the debate cannot be covered heris, the author’s opinion that an
extreme position on seductive details — and otherest triggers — is unwarranted
since they represent the entirety of neither therast development problem nor its
solution. Catching student interest is an essestiategy but it must be recognised

as only one contribution to the overall interestelepment process.

What, then, is needed for interest to develop &sbcond phase and beyond? The
OCI suggests that interest will develop a more e@ndwcharacter whenever a person
identifies an object/topic as having the potentl fulfill needs that are more
enduring or recurrent. Thus, the transition froraté’ to ‘hold’ in science lessons
implies a shift in the nature of the needs beirifjied.

As discussed earlier, science classes most reaffiilgd opportunities for intellectual

growth. Growth needs are not only fulfilled in delient way and at a slower rate to
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the stimulation needs, but it is often more diffictor students to perceive a
connection between the stimulus and the need lfo#ilt. For these reasons,
strategies which maintain interest are not onlyfedént to those which trigger

interest, they are more difficult for teachers t@mage and less guaranteed of
success. Thus, if there is benefit for science &idus in advice on catching interest,
there is even greater benefit in advice on scafigldnterest from trigger to

maintenance. Some suggestions for achieving ther kate provided below. They are
presented in summary form only and include reitenst of suggestions made in
earlier sections. Note that no attempt is made teeseiggest how to promote Krapp
and Lewalter's third phase — the transition froomperarily held interest to

individual interest. This final phase is the onaskewithin the teacher’s control and
the least certain of attainment. Nevertheless,vom@ld expect a positive correlation

between success in promoting the first two phasdsattainment of the third.

So, how can student interest in science be maed&irFirst, improving students’
perceptions of the personal relevance of taskssteadmprove interest, as does
improving goal proximity. Second, teachers oughtdifferentiate task difficulty
levels to ensure that each student is undertakiogk vat an optimal level of
challenge. Third, teachers can capitalise on cistantial interest opportunities — in
particular, student questions prompted by theirosype to new concepts. And
fourth, teachers can themselves create ‘needs’ublglibhg anticipation for answers,
results, and solutions within the context of cldssussions and investigations. The
clarification and development of such strategiesiliseem to be a profitable — if

not, indeed, vital — direction for future research.

The suggestions above represent devices for sdafplinterest in core science
lesson content — that is, the material about wleidhcation is primarily concerned
yet in which students are prone to experienceelitdr no interest. Such
recommendations would likely gain the approbatiornlahn Dewey and of those
contemporary scholars who fear that seductive ldedaid related interest triggers are
damaging. And yet it is suggested here that thpyesent only half the story. The
findings of the present study indicate that scielesson interest is an outcome not
simply of a small set of specific teacher actiong bf a holistic educational

experience. Indeed, some of the evidence reposeslindicates the existence of an
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‘interest momentum’ by which students who have esly had positive
experiences in science lessons — or with a paatictdacher — interpret current
lessons as interesting regardless of any objeatiezestingness. This notion finds
support from Schiefele and Csikszentmihalyi (1994)o reported a number of
studies which found that positive affective expeces during learning episodes
strengthened the students’ motivation to learrutarke.

If we assume this ‘interest momentum’ principleb® valid, then a whole range of
classroom environment phenomena become relevanttéoest maintenance. For
instance, we must review the role of the ‘catchatgtgies, since things which elicit
momentary interest have beneficial effects beydwir tobvious value for grabbing
attention. Carefully timed ‘catch’ events can pdeva break in the classroom routine
and thus stave off boredom arising from extendet@-taking or problem-solving
episodes. ‘Catch’ events are also capable of linlfil various stimulation needs.
Thus, the strategic use of interest triggers cdtivate in students the expectation
that science lessons are not monotonous maratti@aemcentration but dynamic and
diverse experiences. Similarly, the results of pnesent study show that student
lesson interest is negatively correlated with theel of intra-student distraction. This
implies that effective behaviour management wiltés within students positive
expectations regarding the lesson environment arahbance their positivity toward
science as a subject. Finally, efforts expendedtdachers to develop positive
relationships with students will also pay dividenits improved science lesson

interest.

Overall then, the scaffolding of student interesinf ‘catch’ to ‘hold’ involves a
diverse range of strategies and skills. It is ravhething that can be achieved by a
single tactic, nor by isolated events, nor evemiyidual excellent lessons. Rather,
it requires a sustained process of high-qualityrucsion which addresses a wide
range of classroom environment variables. Given ifi@rest in science tends to
decline in the later years of schooling, the imaoce of interest management
increases with student age.
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10.3.6 Implications for Administrators

In the previous section it was argued that inteirestience classes is not simply the
product of a small set of discrete strategies unfluenced by the entire classroom
experience. And classroom experiences, in turnnatesimply the product of one
teacher’s pedagogical repertoire but are influermedecisions arising from diverse
places in the educational hierarchy. While it id possible to address all such
matters here, the findings of the present studytptm some issues that deserve

attention by administrators.

The first of these is philosophical in nature aethtes to the purposes for which
science education — and, indeed, education in gerers intended. Numerous
authors have observed that academic performanaddsihot be the only goal of
schooling. Schiefele and Csikszentmihalyi (199d),ifistance, have commented that
“the quality of students’ experience is an outcomeasure in its own right” (p. 253).
In the present study, substantial evidence has peesented to indicate that there
exists a significant positive correlation betweassbn experience quality (as
reflected in lesson interest) and scholastic peréorce. Thus, actions which enhance
the former also enhanced the latter — a classidwannsituation. Unfortunately,
however, not all policy decisions support this hanmus relationship and some, in

fact, may undermine it.

A prime example of an interest-impairing policyaseavily prescribed curriculum.
Two factors are relevant in this regard: a) subjeetter flexibility; and b) time
flexibility. An inflexible curriculum limits the dgree to which teachers can tailor
learning experiences to their students. To somengxtthis problem can be
ameliorated if time is available to implement saes such as those previously
discussed. If, however, the mandated curriculuwvery extensive — or the teaching
time very constrained — teachers will almost irely adopt a ‘content cramming’

style of instruction which is most detrimental e thurturing of interest.

A related issue implied by the current findings @ems the time made available to
teachers for lesson preparation. The interest-anh@rstrategies suggested in this

chapter all demand that teachers invest time irsolesdesign and resource
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development. In some cases, the additional timesitmeent is relatively large while
in other instances it is only small. Cumulativelypwever, the creation of a
comprehensive set of lesson resources which achisustained student interest
throughout a unit of work entails a very substdritrae cost. Thus, when teachers
are obliged to spend the majority of their non-eshtime on administrative tasks or
when they must repeatedly construct new units even entire terms and years of
work — to respond to systemic curriculum revisiolesson quality and student

interest inevitably suffer.

A third matter relates to curriculum content. A qoaint made frequently by
students and taken up by numerous education seh(ag., Dillon, 2009; Gilbert,
2006) is that science curricula lack relevancensted in Section 2.2.2, Stuckey et
al. (2013) addressed this problem by first clanfythe nature of the word relevance.
They identified five meanings, including: relevan@s connoting students’
perception of personal meaningfulness, and relevascconnoting significance for
society as a whole. It is not practical to dischese the range of issues raised by
these authors but one matter is salient in theeptesontext. According to the
principles of the OCI, relevance — in the sensenhéy students — is entirely a
matter of personal meaningfulness; it is alwayshim eye of the beholder. What is
perceived as relevant by politicians, educatoractiring scientists, and employers
may elicit little or no interest in teenage sciepeils, no matter how significant or
urgent it may be from an ‘objective’ point of vielWhus, inasmuch as the problem of
relevance relates to the motivational value oficutum content, the solution can be
obtained in part by the efforts of teachers to iegpé connections between science
lesson content and real-world applications. Somareshof the responsibility,
however, must lie with the administrators of curléc Teachers will have difficulty
clarifying the connection between lessons andifithose links are feeble or non-

existent.

A final issue for administrators to consider in aef) to student interest is class
composition. Two factors are relevant in this relgdne first being class size and the
second being student aptitude. In the present studignificant negative correlation

was found between class size and student inté&kestiming that the present findings

apply more broadly, it is clear that reductions sScience class sizes will pay
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dividends in the form of improved student interastl consequent performance in
the subject. As for the second factor, the presardy found that prior interest in
science was significantly correlated with genecademic aptitude and that the least
interested — and usually least adept — studenisomeled to class environment
variables in ways distinctly different to their nreanterested peers. Notwithstanding
the many valid arguments to the contrary, thesalteespeak in favour of science
class streaming in the middle school years, witighlyi interested students
participating in theoretical work and the leasenested students participating in a

more practically-based curriculum.

10.4 Conclusion

The late Jacob Gould Shurman, erstwhile profesé@hidosophy and president of
Cornell University, once commented that, “Interssthe most important word in
education” (cited in DeGarmo, 1904). The presamdyshas furnished evidence for a
related, if more modest, conclusion regarding s@esducation: interest is the most
importantneglectedword. The data gathered here has shown that sttevea key
factor in learning and yet science teachers anearebers alike have consistently
under-rated its significance. Thus, we see widegpi®mredom amongst students of
science yet an almost complete absence of res@&achnterest in actual science

classrooms.

Psychology scholar Mihaly Csikszentmihalyi has te@nton the general matter of

educational motivation as follows:

the chief impediments to learning are not cognitlvés not that students cannot
learn; it is that they do not wish to. If educatorgest a fraction of the energy
they now spend trying to transmit information iryilg to stimulate the
students’ enjoyment of learning, we could achievelmbetter results. (1990Db,
p. 115)

Csikszentmihalyi’'s comments echo findings of thereot work. Interest is more
than merely relevant to learning, it is criticabri@equently, if science educators are

to correct the interest deficit so apparent inlgter years of schooling they must do
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more than acknowledge the significance of interdsty must make student interest

an explicit goal.

Such an assertion presents a problem, however.vAtyelevel of educational
decision-making there already exists a multitudevefghty issues clamouring for
attention and a surfeit of strategies offering tlrass them. The suggestion that
interest be added to an already bottomless impremeagenda is unlikely to inspire
enthusiasm among reform-fatigued educators. Aneln évinterest were to be made
an educational focus for a school, a region, & stata country, success could not be
achieved by any single edict or program. As has ls&éewn, significant advances in
student interest require the improvement of a safifgedagogical practices, many of
which are quite different from one another and sofmehich are in tension. Indeed,
rather than interest being just another box toitlkeed or hole to be plugged, it
demands no less than the re-prioritising of arremtimension of pedagogy.

Given these challenges, successful solutions tedlence interest deficit should not
be expected from simplistic or formulaic strategleaningful improvements in this
area will be the product of integrated approachkghvaddress the whole fabric of
scholastic instruction and which ultimately prodummnscious awareness and the
manifest improvement of interest in every scienlessevery day. The teachers and
administrators who will be most successful in gmsleavour will be those having not
only well-developed knowledge of conventional instronal techniques but those
also possessing a thorough knowledge of motivaltidgaamics, the capacity to
think innovatively, and high levels of personal mation. In short, improvements in

science lesson interest will require novel soluditnem creative people.

And thus, this study comes full circle. It was nmgmal goal to investigate in detall
the nature and role of creativity in the teachirfgsoence. While this goal was
abandoned, aspects of science teaching to whictivitg might apply have been
clarified nevertheless, and the need for teacheatistity has become even more
apparent. Future work on student science intetestild not merely focus on the
phenomenon of interegier se but also on the identification, development, and

deployment of those teacher attributes best stitediciting it.
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Appendices

Appendix A: Ford and Nichol's taxonomy of humanlgg&ource: Ford, 1992)

DESIRED WITHIN-PERSON CONSEQUENCES

Affective Goals

Entertainment

Tranquility

Happiness

Bodily Sensations

Physical Well-
Being

Experiencing excitement or heightearedisal; Avoiding boredom or
stressful inactivity

Feeling relaxed and at ease; Avoiditrgssful over-arousal

Experiencing feelings of joy, satisfattiar well-being; Avoiding feelings
of emotional distress or dissatisfaction

Experiencing pleasure associaigdphysical sensations, physical
movement, or bodily contact; Avoiding unpleasantincomfortable bodily
sensations

Feeling healthy, energetic, or physically robustpiing feelings of
lethargy, weakness, or ill-health

Cognitive Goals

Exploration

Understanding

Intellectual
Creativity

Positive Self-
Evaluations

Satisfying one’s own curiosity aboutgmnally meaningful events;
Avoiding a sense of being uniformed or not knowivizat's going on

Gaining knowledge or making sensebsibmething; Avoiding
misconceptions, erroneous beliefs, or feelingsoofesion

Engaging in activities involving original thinkirgr novel or interesting
ideas; Avoiding mindless or familiar ways of thingi

Maintaining a sense of self-confidence, pride,adf-worth; Avoiding
feelings of failure, guilt, or incompetence

Subjective Organization Goals

Unity

Transcendence

Experiencing a profound or spiritual senseofinectedness, harmony or
oneness with people, nature, or a greater powesiding feelings of
psychological disunity or disorganization

Experiencing optimal or extraordistates of functioning; Avoiding
feeling trapped within the boundaries of ordinaxperience
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DESIRED PERSON-ENVIRONMENT CONSEQUENCES

Self-Assertive Social Relationship Goals

Individuality Feeling unique, special, or differeAtvoiding similarity or conformity with

others

Self-Determination  Experiencing a sense of freetlmarct or make choices; Avoiding the

feeling of being pressured, constrained, or coerced

Superiority Comparing favorably to others in terofisvinning, status, or success;

Avoiding unfavorable comparisons with others

Resource Obtaining approval, support, assistance, or vabddtom others; Avoiding

Acquisition social disapproval or rejection

Integrative Social Relationship Goals

Belongingness Building of maintaining attachmefrtendships, intimacy, or a sense of

community; Avoiding feelings of social isolation eparateness

Social Keeping interpersonal commitments, meeting sooi&l obligations, and
Responsibility conforming to social and moral rules; Avoiding sd¢ransgressions and

unethical or illegal conduct

Equity Promoting fairness, justice, reciprocity,equality; Avoiding unfair or

unjust actions

Resource Provision Giving approval, support, aascst, advice, or validation to others;

Avoiding selfish or uncaring behavior

Task Goals

Mastery Meeting a challenging standard of achievegrmeimprovement; Avoiding
incompetence, mediocrity, or decrements in perfocea

Task Creativity Engaging in activities involvingiatic expression or creativity; Avoiding
tasks that do not provide opportunities for creatiction

Management Maintaining order, organization, or piaiity in daily life tasks;
Avoiding sloppiness, inefficiency, or disorganipati

Safety Being unharmed, physically secure, andffaa risk; Avoiding

threatening, depriving, or harmful circumstances
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Class ID

Date

Appendix B: Science Classroom Interest Observé&rredule —

Teacher Interaction Form
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Science Classroom Interest Observation Schedule
Sheet 1: Observation Template % Calculator
ersion 5.1 9 # .
School Code MSHS 5 1 i
Class Code BA 10 2 el
Date] 4-Aug-09 20 3
Observn. No. 1 30 5 =
No. in class] 16 a0 6
Class Duration I 50 I Missed observations = 'X' > Single Measure Stats Joint Stats
24|26|28/30[32[34]36] 4042 36 | Avg. Tot.1Tot.2 Max Min Nov. Dis.
! i % of class focussed on lesson activity: Start %0 40 | 90 | 40 | 65 00| 95 95 100 95 | 95 | 80
.| Responses % of class focussed on lesson activity: End %o 30 | 65| 20 | 55 95 [ 95 [ 95 95 [ 95 | 90
= Average % 36 (7330 60 [9a [95 [95 [(o6 [100[ 85 ['95 85 [ 100 20|
o Student Behaviour Worst behawiour: Start " 0-5 2 1 3|0 1 o ¢|lojojofo
] Worst behaviour: End 0-5 Z 25 2] % ofofo o(ofo
E] Average 0-5 20(18|25|05 05|00|00|00]|00]0o0|o0|o0 3
5} Correction Intensity Level teacher correction intensity : 0-4 1lol3(2]o]1]oJoJe[of[o]o]e 7 3
s
Disruptions Level non-student distractions i 1-3 2 5 2
Avg, Tot.1Tot.2 Max Min Nuv.‘ Dis.
Location Classroom Present/ absent x/ blank F
Sports hall Present/ absent x/ blank x
School grounds Present/ absent x/ blank b
Other <id here> Present/ absent x/ blank . ®
1
Resources Items Black/ whiteboard Present/ absent x/ blank b
Used OHP Present/ absent x/ blank b
lidesh Present/ absent x/ blank 8
douts Present/ absent x/ blank | x| x| ®| % 9
Printed visual Present/ absent x/ blank *
Video Present/ absent x/ blank Xl x| x| x [ x [ x| x| x 8
Smartboard Present/ absent x/ blank ®
Physical model Present/ absent x/ blank b
Computer simulation Present/ absent x/ blank b
Sci apparatus <id here> Present/ absent x/ blank b
le - non living <id> Present/ absent x/ blank X
le - living <id here> Present/ absent x/ blank X
Audio player Present/ absent x/ blank *
Other 1 <id here> Present/ absent x/ blank b
Other 2 <id here> Present/ absent x/ blank ®
Object Proximity‘lbjel:rs Mo. objects displayed (total #) #
Mo. objects handled (max. #) #
Students. Mo. students handling (max. %) %
3

— 9|NPaALATAISSCQ 1S8481U| WOO0ISSE|D 92UBI0S
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24126|28/30)32/34]/36)| 3840 42 44 46 48 50] Avg. Tot.1 Tot.2 Max
Teaching Teacher activity Lecture w/out interaction Present/ absent x/ blank
Actions Class discussion Y Present/ absent x/ blank x| x| x 5
Writing on board Present/ absent x/ blank
Activity explanation " Present/ absent x/ blank
ding to class Present/ absent x/ blank
Supervise work (passive) Present/ absent x/ blank x X X X x x x x x
= Supervise work (active) Present/ absent x/ blank
gl Demo 1 <id here> Present/ absent x/ blank
2 Demo 2 <id here> Present/ absent x/ blank
- Other 1 <id here> Present/ absent x/ blank
{ Other 2 <id here> Present/ absent x/ blank
o ~
dell Apparent level of teacher interest 1-3 2|22 200 12 2
5
Learning Activity Type Listening/ watching only Present/ absent x/ blank x| x [ o[ x| x| x| x| x]=x 11 44
Focus Class discussion b Present/ absent x/ blank x x x 5 20
Copying notes Present/ absent x/ blank 7
Written problem solving 3 Present/ absent x/ blank X 3 12
Reading text (to self) Present/ absent x/ blank b X
Reading text (out loud) Present/ absent x/ blank 8
Gp. Discuss. (w/out teacher) Present/ absent x/ blank
Create/ design <id here> Present/ absent x/ blank
Other 1 <id here> Present/ absent x/ blank
Other 2 <id here> Present/ absent x/ blank .
5
24(26(28(30(32(34(36(38 | 40|42 44| 46| 48 | 50 Avg. Tot.1 Tot.2 Max Min Nov.' Dis.
Activity Purpose Acquire new knowledge Present/ absent x/ blank 10 10
Revise/ reinforce knowledge Present/ absent x/ blank | x| x| x| x 7 7
Acquire a new skill Present/ absent x/ blank 0
Practise a new skill Present/ absent x/ blank 0
Preparatory activity Present/ absent x/ blank x 0
Experience phenom <id here> Present/ absent x/ blank X[ x| x| x| x| x| x a 8
Entertain./ play <id here> Present/ absent x/ blank 3 0
Other 1 <id here> Present/ absent x/ blank 3 0
Other 2 <id here> Present/ absent x/ blank x 0
3
Other Admin activity (non-break) Present/ absent x/ blank 1
Actions Venue shift (break) Present/ absent x/ blank
Gear deployment (break) Present/ absent x/ blank x 1
Teacher absent (break) Present! absent x/ blank
Deliberate break time (break) Present/ absent x/ blank
Discipline event (non-break) Present/ absent x/ blank x
Other 1 - break <id here> Present/ absent x/ blank 1 1
Other 2 - non-break <id here> Present/ absent x/ blank X
1 2
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)
24| 26|26 |30 (32|34 36|36(40(42)|44(46]48| 50 Avg. Tot.1 Tot.2 Max Min MNowv. Dis.
Sight Type - object b MNo. of sight objects used (a) # 5|5|5 |5 |6 |6 |6 |6|6(6)|6|6]6 6
w
Familiarity Familiarity level 1-3 1111111111111 1]1 1.04 25 2
Mowt. - object Complexity Level of complexity N 1-3 ] 2l z2|2|2f(z|2]|2|2]2 2.00 ] 2
Vividness Colour variety Mumber of colours used 1-3 14|41 ]3]|3]3]|3]|3]|3]3]3]3 2.04 3
Intensity Level of visual clarity 1-3 2122|212 |2 |15 2|2|2(2|2]2 2.06 3
4 0.06|
Sound Type b No. of aural sbjects used (b) # 1133333 ]3([3[3]3 5
Familiarity Familiarity level N 1-3 R R RN 1.00 22 1
Intensity Level of sound intensity N 1-3 2\ 2|2 |2 |2|2|2(2]|2]|2(2]2 1.95 22 2
~ |Touch Type Number Mo. of tactile objects/ cbject sets used # b4
~
.g Involvement Degree of user mvulvEmEnt‘ 1-3 x X x
g Familiarity Familiarity level 1-3 b4 ¥ b4
E. Pleasurableness Level of pleasantness N 1-3 b4 x x
z
d‘; Intensity Level of experience mtens\ty‘ 1-3 x X x
o
Smell Type Number Mo. of smell sense objects uied # x
Familiarity Familiarity level 1-3 x X b3
Pleasurableness Level of pleasantness N 1-3 x X b3
Intensity Level of experience mtens\ty‘ 1-3 x X x
Taste Type Number Mo. of taste objsects used # x
v
Familiarity Familiarity level 1-3 x X x
Pleasureabl Level of pleasantness N 1-3 x x
Intensity Level of taste intensity N 1-3 x X b3
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24(26)|28(30(|32)|34 36|36 40|42 444648 | 50 Avg. Tot.1 Tot.2 Max Min NDV.‘ Dis.
Mental Challenge Not assessed on SCIOS; see SLIS
Physical Intensity Level of activity demand {max.) M 1-3 S L T 1.00 1 0
1]
Emeotional Stories Told by teacher Present/ absent x/ blank K| % | x| % | x| x| ®[x]|x 10
Told by a student Present/ absent x/ blank 0
o Modes Negative Events Y Level of student response to stimulus 1-3 2121 211|111 1.44 El 1 2
© Humour Level of student response to stimulus 1-3 x X
E Surprise Level of student response to stimulus 1-3 1 1.00 1 1
= Level of stimulus positivity 1-3 x
[5} " Level of interpersonal conflict 1-3 x
< " Presence/ absence x/ blank A ENEIEIEREN ENE 8 1
1.22 2 2 2 1
Global Themes Scandal/ crime Level of student response to stimulus 13 211 1 1 1.25 4 2
Danger Level of student response to stimulus 1-3 1011 1.00 3 1
Injury/ violence Level of student response to stimulus 1-3 1 1.00 1
Death Level of student response to stimulus 1-3 2121 1 1.60 5 2
Power Level of student response to stimulus 1-3 x x
Sex Level of student response to stimulus 1-3 x x
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Appendix D: Science Classroom

Summary Sheet; Rows 1-43

Science Classroom Interest Observation Schedule

Sheet 3: Results Summary

Interest Observabicmedule —

Category Variable Name Result  Units Type
General No. students (#) STU.NUM 16 z
Class duration CLS.TIM 50 min
Lesson Time  LSN.TIM 46 min
Category Variable Name Result  Units Type
Outcomes Attentiveness Attentiveness (avg.) ATT.AVG 79 % < Interest I
Attentiveness (max.) ATT.MAX 100 % < Interest I
Attentiveness (min.) ATT.MIN 20 % = Interest I
Interest peaks (no.) PKS.NUM #
Behaviour Behaviour {wtd. avg.) BEH.AVG 0.85 0-5 < Interest I
Behaviour (max.) BEH.MAX 3 0-5 < Interest I
Participation % Students volunteering (=0) STUD.PER 6 Ya = Interest I
% Students volunteering (=2) STUZ.PER 0 % < Interest I
% Students volunteering (>4) STU4.PER (1] % < Interest I
% Students volunteering (>6) STUG.PER 0 % < Interest I
Class Involvement No. Teacher/ student interaction (total) QUN.NUM 14 £ = Interest I
% Students actively involved in class STU.PER 38 % < Interest I
Category Variable Name Result  Units Type
Distractions Behaviour Behaviour (wtd. avg.) BEH.AVG 0.85 0-5 < Distractions D
Behaviour (max.) BEH.MAX 3 0-5 = Distractions D
Corrections Correction events (total) COR.NUM 7 #
Correction intensity (wtd. avg.) COR.AVG 1.86 0-4
Correction intensity (max.) COR.MAX 3 0-4
Other Distractions Classroom distractions (total) DIS.TIM 10 min = Distractions D
Classroom distractions (max.) DIS.MAX 2 1-3 = Distractions D
Inadequate Intensity Visual difficulties  VIS.WAR 0.06 -1 =1 < Distractions D
Aural difficulties  AUR.WVAR -0.05 -1 =1 =< Distractions D
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Appendix D: Science Classroom Interest Observeficmedule —
Summary Sheet; Rows 44-119

Inputs

Category Variable Name Result  Units Type
Resources Teaching resources variety (total) RES.NUM 3 # < Novelty M
Student activities variety (total) ACT.NUM 5 # < Novelty N
Strategy variety (total) STR.NUM 8 2 < Novelty N
Input Type Durations New knowledge (total) KNO.TIM 74 % min < Growth (Competence) G
Mew skills (total) SKL.TIM [1] % min < Growth (Competence) G
Stimulation events (total) STIM.TIM [1] % min < Stimulation 5
Fleasure events (total) PLE.TIM (1] % min < Stimulation s
Discrete breaks (total) BRK.NUM 3 #
Breaks (total) BRK.TIM 4 min
Stories (total) STO.TIM 20 min

Sensory Impact Familiarity of visual stimuli (wtd. avg.) V.FAM.AVG 1.04 < Novelty N
Familiarity of wisual stimuli (max.) V.FAM.MAX 2 < Novelty N
No. of visual stimuli (total) V.NUM 6 2 < Novelty N
Variety of colour (wtd. avg.) V.COLAVG  2.04 1-3 < Stimulation 3
Variety of colour (max.) V.COL.MAX 3 1-3 < Stimulation s
Vividness of movement (wtd. avg.) V.MOV.AVG 2.00 1-3 < Stimulation s
Vividness of movement (max.) V.MOV.MAX 2 1-3 < Stimulation s
Familiarity of aural stimuli (wtd. avg.) A.FAM.AVG 1.00 < Novelty N
Familiarity of aural stimuli {(max.) A.FAM.MAX 1 < Novelty N
No. of aural stimuli (total) A.NUM 3 < Novelty N
Familiarity of tactile stimuli (wtd. ava.) T.FAM.AVG x < Novelty N
Familiarity of tactile stimuli (max.) T.FAM.MAX x < Novelty N
No. of tactile stimuli (total) T.NUM x E3 < Novelty N
Vividness of tactile stimuli (wtd. avg.) T.VIV.AVG x 1-3 < Stimulation 3
Vividness of tactile stimuli (max.) T.WIV.MAX x 1-3 = Stimulation s
Pleasurableness of tactile stimuli (wtd. ava.) T.PLE.AVG x 1-3 < Stimulation s
Pleasurableness of tactile stimuli (max.) T.PLE.MAX x 1-3 < Stimulation s
Familiarity of olfactory stimuli (wtd. avg.) O.FAM.AVG x < Novelty N
Familiarity of olfactory stimuli (max.) O.FAM.MAX x < Novelty N
No. of olfactory stimuli (total) O.NUM x < Novelty N
Vividness of olfactory stimuli (wtd. avg.) O.VIV.AVG x 1-3 < Stimulation 3
Vividness of olfactory stimuli (max.) Q.VIV.MAX x 1-3 = Stimulation s
Pleasurableness of olfactory stimuli (wtd. ava.) O.PLE.AVG x 1-3 < Stimulation s
Pleasurableness of olfactory stimuli (max.) O.PLE.MAX x 1-3 < Stimulation s
Familiarity of gustatory stimuli (wtd. avg.) G.FAM.AVG x 1-3 < Novelty N
Familiarity of gustatory stimuli (max.) G.FAM.MAX x 1-3 < Novelty N
No. of gustatory stimuli (total) G.NUM x # < Novelty N
Wividness of gustatory stimuli (wtd. avg.) G.VIV.AVG x 1-3 < Stimulation s
Vividness of gustatory stimuli (max.) G.VIV.MAX x 1-3 < Stimulation 5
Pleasurableness of gustatory stimuli (wtd. ava.) G.PLE.AVG x 1-3 < Stimulation s
Pleasurableness of gustatory stimuli (max.) G.PLE.MAX x 1-3 < Stimulation s
Sensory mode variety (total) MODE.NUM 2 1-5 < Novelty N
Sensory input variety (total) INPUT.NUM 9 # < Novelty N
Involvement Levels Intensity of tactile involvemnent (wtd. avg.) T.INT.AVG x 13 = Stmulation 5
Intensity of tactile involvement {max.) T.INT.MAX x 1-3 = Stimulation s
Intensity of physical involvement (wtd. avg.) P.INT.AVG 1.00 1-3 < Stimulation s
Intensity of physical involvement {max.) P.INT.MAX 1 1-3 < Stimulation s
Intensity of emotional involvement (all - wtd avg.) E.INT.AVG 1.22 1-3 < Stimulation 5
Intensity of emotional involvement (all - max.) E.INT.MAX 2 1-3 < Stimulation s
Mo. of emotional types (total) E.NUM 2 # < Novelty M
No. of emational involvement (total) E.TIM [10 ]| 2 <stimulation ]

No. of high level emotional events {total) E.NUM | o | # <stimulation
No. of 'channels' involved (total) CHM.NUM 2 # < Novelty M
Affiliation Modelled interest (wtd. avg.) MODEL.AVG  2.00 = Affiliation A
Modelled interest (max.) MODEL.MAX  2.00 < Affiliation A
Teacher interaction (total) TQ.TIM 10 min = Affiliation A
No. Teacher requests (total) TQ.NUM 15 # < Affiliation A
% Students requested TQ.PER 38 % = Affiliation A
Deliberate anticipation events (total) ANT.TIM 8 # P
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Appendix E: Science Classroom Interest Observa&dredule —
Teacher Interaction Form Data Table

Science Classroom Interest Observation Schedule
Sheet 2: Teacher Interaction Form Data

Student From From Student Total
No. Teacher
1 1} 0 0 MSHS School Code
2 0 0 0 8A Class Code
3 1] 1] 1] 4-Aug-03 Date
4 4 0 4 1 DObservn. No.
5 z 1 3 16 Ho. in class
6 0 0 0
7 o 0 0 Non-Directed Qus
8 1} 0 0 2
9 a 0 a
10 a 0 a
11 1] u] u] Summary Data
12 2 u] 2 Input measures:
13 1] u] u] Ma. Teacher Requests [tatal] 15
14 2 u] 2 ¥ Students Fequested 38
15 1 0 1
i6 2 u] 2 Dutput measures:
17 ¥ Students Walunteering [+0] i}
13 ¥ Students Walunteering (> 2] L1}
19 2 Students Waolunteering [»4] L1}
20 % Students Yolunteering [»6) 1]
21
22 Overall involvement:
23 Mo, Interactions total] 14
24 ¥ Studentz Involvedtotall 38
25
26
27
28
29
30
Qun Totals = 13 1 14
# Volunteering (>0) = ] 1 6
# Volunteering (>2) = L]
# Volunteering (=4) = 0
# Volunteering (>6) > 0
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Lesson Interest Survey

Science

Appendix F

“Aepo] 22u10s Ul sBUIY) Mau op 0] Moy pawes] | | ¥ . 9l0jJeq auop aARY | UDSS3| SIY] Ul PIP aMm SalllAljde ay] | ¢l
"ssejo siy Buunp ued i sem | | €7 "8]geuOoLIooUN 8L Spell SSejD ul aimeladwsl ay| | L1
« ojdwis sem Aepol pip am ylom 8y | | ZZ “Nlom s,Aepo) Buiop Anoiyip swos pey | | 0L
‘uossa| aousios Bunsalelul ue sem siy| | 1z "BUO SIY) 81| SUOSSH| S0USIDS 210l 8ARY 01 81| PINOM | | 6
. Bl o]UMOLN-[|am SEM ABPO] USAIB uonewlolul 8yl | 0Z UOSS8| 82UsI0s SIY] Ul Seousiadxe meu pey | | g
-ABp0o] SSB[D Ul W palorISIp SlUspnls Us Sjejuaoueo o}
PO} sseR il PRRIEIRE SRR | B 8L 10} YNoIIP ) spew noge Bujuiyy sem | sBuiyy JsLpo L
‘paleoijdwon a1nb sem Miom sAepo| | 31 “sal|ige Aw pabus|ieyo UoSSa| SIYl Ul pIp am lomay] | 9
. Aepol sse|o sousIns Jno Aofus joupip | | /1 . ‘Bulog sem sseD @0UBIDS SIY] | ©
. Bl 0] Jeiwe) sem Aepo] sSejo ul pip am Bunpiieny | g ‘alu 0] Mau alam ABpO] paules| am SIJBl ayl | §
‘uossa| syl noybnomiyms st | | Gl "u0ssa| siy1 noybnoayl Abuny sem | eyl paonou | | €
. 0p 01 piey jou sem Aepo] a2usios Ul pip em 1BUM | F1 . 0p 0] Asea sem ylom 8yl punol| | ¢
« ‘Uonusne AW pjoy 1upip ssejo s Aepo| | ¢1 ‘1se) 06 0] palesas Uossa| aousIos s Aepo| | |
ve| ¥ | @ |as vs| Vv | @ |as
aalby aaibesig aailby 9aibesig
:swepN

ABojouyda| jo Aysiaaiun

und

'
Tl

A3AINg 1S212jU] UOSSaT 22U3]9S

220



Appendix G: Interest in Science Questionnaire
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Questionnaire on Teacher Interactfon

Appendix H
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Appendix I: Scree plot for the 48 items of the QWicating three significant

components
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Appendix J: Rotated component matrix for QTI resuel principal components
analysis; varimax rotation; three factors specified

Component Component
Item Item
1 2 3 1 2 3
Lea.l 0.587 -0.132 -0.085 HFr.1 0.686 -0.242 -0.090
Lea.2 0.593 -0.170 0.030 HFr.2 0.712 -0.175 -0.334
Lea.3 0.608 -0.233 0.107 HFr.3 0.787 -0.113 -0.175
Lea.4 0.570 -0.288 0.048 HFr.4 0.716 -0.010 -0.189
Lea.5 0.714 -0.168 -0.234 HFr.5 0.649 0.126 -0.279
Lea.6 0.674 -0.272 0.031 HFr.6 0.672 -0.151 -0.221
Und.1 0.731 -0.111 -0.097 SRe.l 0.356 0.061 -0.295
und.2 0.700 -0.051 -0.097 SRe.2 0.382 0.369 0.107
und.3 0.708 -0.075 0.017 SRe.3 0.169 0.416 0.059
Und.4 0.722 -0.206 -0.083 SRe.4 0.184 0.635 -0.291
Und.5 0.720 -0.020 -0.059 SRe.5 0.442 0.305 -0.334
Und.6 0.634 0.004 -0.294 SRe.6 0.504 0.254 -0.286
Unc.1 -0.281 0.514 0.227 Dis.1 -0.243 0.531 0.153
unc.2 -0.199 0.350 0.207 Dis.2 -0.628 0.380 0.133
unc.3 -0.319 0.320 0.056 Dis.3 -0.499 0.355 0.471
Unc.4 -0.119 0.537 -0.084 Dis.4 -0.308 0.460 0.249
unc.5 -0.422 0.383 0.014 Dis.5 -0.438 0.367 0.312
unc.6 -0.367 0.479 0.182 Dis.6 -0.300 0.347 0.588
Adm.1 -0.302 0.288 0.588 Str.1 -0.334 -0.100 0.629
Adm.2 -0.451 0.191 0.524 Str.2 0.082 -0.085 0.542
Adm.3 -0.131 0.229 0.486 Str.3 0.052 0.152 0.472
Adm.4 -0.454 0.319 0.401 Str.4 0.125 0.059 0.511
Adm.5 -0.435 0.451 0.321 Str.5 -0.117 0.363 0.302
Adm.6 -0.076 0.472 0.127 Str.6 -0.510 0.205 0.311
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Appendix K: Factor loadings of surviving QTI iteorsthree new scales: Warmth,

Uncertainty, and Strictness

ltem Factor ltems
Id. Warmth Uncertainty  Strictness
HFr.1 0.686 This teacher helps us with our work.
HFr.2 0.712 -0.334 This teacher is friendly.
HFr.3 0.787 This teacher is someone we can depend on.
HFr.4 0.716 This teacher has a sense of humour.
HFr.5 0.649 This teacher can take a joke.
HFr.6 0.672 This teacher's class is pleasant.
Str.6 -0.510 We are afraid of this teacher.
Und.1 0.731 This teacher trusts us.
Und.2 0.700 If we don't agree with this teacher, we can talbuwalit.
Und.3 0.708 This teacher is willing to explain things again.
Und.4 0.722 If we have something to say, this teacher wilklist
Und.6 0.634 This teacher is patient.
SRe.3 0.416 This teacher lets us decide when we will do thekworclass.
SRe.4 0.635 This teacher lets us get away with a lot in class.
Unc.1 0.514 This teacher seems uncertain.
Unc.2 0.350 This teacher is hesitant.
Unc.4 0.537 This teacher lets us boss her/him around.
Adm.3 0.486 This teacher is too quick to correct us when walbeerule
Str.1 -0.334 0.629 This teacher is strict.
Str.2 0.542  We have to be silent in this teacher's class.
Str.3 0.472  This teacher's tests are hard.
Str.4 0.511 This teacher's standards are very high.
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Appendix L: Names and descriptions for all variagtescussed in Chapter 9

Variable Name

Variable Description

Activity Number
Attention Avg.
Attention Max.

Aural Novelty Avg.
Aural Novelty Max.
Aural Object Number

Behaviour Avg.

Behaviour Max.
Channel Number
Colour Variety Avg.
Colour Variety Max.
Correction Level Avg.
Correction Level Max.
Correction Number
Disturbance Max.

Disturbance Time

Emotion Mode Number

English Marks

Group Lesson Distractions

Group Lesson Interest

Group Prior Interest

High Distraction Reports

Knowledge Percentage

Knowledge Time
Maths Marks

No. distinctly different activities the studentsre@xpected to participate
Avg. percentage of students attegdmintended lesson tasks

Max. percentage of students attegdinintended lesson tasks

Avg. aural stimulus novelty

Max. aural stimulus novelty

No. of instructionall-intended aural objects used during the lesson

Avg. behaviour level throughout emtesson (low scores = better behaviour)

Worst behaviour level of entire lesglow scores = better behaviour)
No. channels used in the teaching pro
Avg. number of colours used ganinute cycle
Max. number of colours used ity 2 minute cycle
Avg. intensity of correctioments by teacher
Max. intensity of correctioveats by teacher in whole lesson
No. of correction events by teacher during thede
Max. intensity of external distian events
Duration of external distractioerts
No. of emotior-based instructional strategies used in whole fesso
Pupil's previous semester marks igligin as recorded on their academic
report
Class average of studgmurted lesson distractions scores
Class average of studentisgptmsson interest scores
Class average of student-redqgatior interest scores
No. of students reporting high levels of distraction frother students
Percentage of tuition timatspe knowledge development
No. lesson minutes spent on knowledge develof
Pupil's previous semester mamksiathematics as recorded on their acad:

report

Movement Complexity Avg. Avg. complexity of movement

Movement Complexity Max. Max. complexity of movement
Non-Science Behaviour Avg. previous semester beha¥iw three non-science subjects, as recorded
on their academic report

Non-Science Effort Avg. previous semester efforttfoee non-science subjects, as recorded on
their academic report

Non-Science Marks Avg. previous semester markghi@e non-science subjects, as recorded on

their academic report
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Variable Name

Variable Description

Pupil Lesson Difficulty

Pupil Lesson Difficulty Z Avg.

Pupil Lesson Distractions

Pupil's self-reported lessdifficulty score
Avg. of pupil's stdardised self-reported lesson difficulty scores

Pupil's self-reporte@ltt#dsson distractions score

Pupil Lesson Distractions Z Avg. Avg. of pupil'sustlardised total lesson distractions scores

Pupil Lesson Interest

Pupil Lesson Interest Z

Pupil Lesson Interest Z Avg.

Pupil Lesson Novelty

Pupil Lesson Novelty Z Avg.

Pupil Number
Pupil Prior Interest
Resources Number

Science Behaviour

Science Effort

Science Marks

Sense Number

SOSE Marks

Stimulus Object Number

Student Questions 1

Student Questions 2

Tactile Object Number
Teacher Correction Avg.

Teacher Interaction Level

Teacher Interest Avg.

Teacher Warmth Avg.
Total Distraction Reports
Visual Novelty Avg.
Visual Novelty Max.
Visual Object Number

Pupil's self-reported lesatarest score
Pupil's standardised leg#enest score
Avg. of pupil's stardised self-reported lesson interest scores
Pupil's self-reported lessowmetty score
Avg. of pupil's standised self-reported lesson novelty scores
Number of students in the cli
Pupil's prior interest score
No. teacher's resource objects employed in ther
Pupil's previous semester behawidscience as recorded on their academic
report
Pupil's previous semester effoaence as recorded on their academic
report
Pupil's previous semester marksign8e as recorded on their academic
report
No. sinses utilised by students when participating initibended lesson
experiences

Pupil's previous semester marks in S&SEcorded on their academic report

Total number of objectsnded as direct student stimuli

Percentage of students adieéngacher one or more content-related
guestions

Percentage of students adiéngacher two or more content-related
questions
No. tactile stimulus objec

Teacher's correction intgnaveraged across all lessons surveyed

Percentage of studertswiom the teacher interacted on content matters

Teacher's interestingnegisdg®ed by student seteports, averaged across
lessons surveyed
Teacher's personal warmth aaest across all students surveyed
No. of students who reported any distractions fother studen
Avg. visual stimulus novelty
Max. visual stimulus novelty

No. of instructionall-intended visual objects used during the lesson
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Appendix M: Distribution of Pupil Prior Interest salts for all students who
completed the ISQ; N = 191

No. Students
[}
o

2.6-2.7
2.8-29
3.2-33
3.6-3.7
3.8-3.9

3.0-31
3.4-3.5

1.2-13
24-2.5

1.0-1.1
1.4-1.5
1.6-1.7
1.8-1.9
2.0-21
2.2-23

Pupil Prior Interest Score Category
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