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Chapter 8
Measuring Teaching Skill of South Korean 
Teachers in Secondary Education: 
Detecting a Teacher’s Potential Zone 
of Proximal Development Using the Rasch 
Model

Wim van de Grift, Okhwa Lee, and Seyeoung Chun

Abstract  Many observation instruments are in use to make the skills of teachers 
visible. These tools are used for assessment, for guidance and coaching, and for 
policy-oriented research into the quality of education. Depending on the purpose of 
use of an observation instrument, we not only need more observations about the 
same teacher, but the observation instrument must also meet higher psychometric 
requirements. Observation instruments only used to assess sample characteristics, 
such as the mean and dispersion, require less stringent psychometric requirements 
than observation instruments that are used to assess individuals. For assessing sam-
ple characteristics, it is also not necessary to do more than one observation with 
each respondent. Observation instruments used for individual assessments that lead 
to high stake decisions should meet the highest psychometric requirements possi-
ble. We can slightly mitigate the psychometric norms attached to an observation 
tool that is only used for guidance and coaching on the condition that the observed 
teacher explicitly informed that the observed lesson was representative and that this 
lesson offered sufficient opportunities to demonstrate all the skills the teacher has. 
Nevertheless, there are also additional requirements that must be met by observation 
instruments that are used for guidance and coaching. For good guidance and coach-
ing, it is usually not very useful to tell an observed teacher only what went right or 
wrong. Teachers need concrete instructions to be able to improve. Many things that 
have not gone very well are often (and sometimes far) out of the reach of the teacher 
being observed. Coaching skills that are beyond the reach of the observed person 
will lead to disappointment rather than to the desired effect. The important thing in 
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good guidance and coaching is to ensure that the observed teacher is going to take 
that very step, that is within his reach, but that he has not just set. Then, of course 
continue with the next steps, leading to incremental progress. For this, we need to 
have an insight into the successive difficulty of the different skills of teachers. In the 
past, we gained some experience with the use of the Rasch model to gain an insight 
into the successive level of difficulty in the actions of Dutch teachers working in 
elementary education. These studies are all done with the International Comparative 
Analysis of Learning and Teaching (ICALT) observation instrument. In this chap-
ter, we are trying to make a next step by using the Rasch model for detecting the 
zone of proximal development of the observed teachers. Another new element in 
this study is the following: Until now, the ICALT observation instrument has been 
used mainly in (the culture of) European schools. In this chapter, we focus on Asian 
secondary education, as it takes shape in South Korea.

Keywords  Teaching skill · Zone of proximal development · Rasch model

1 � Introduction

Many observation instruments are in use to make the skills of teachers visible (cf. 
Bell et al., 2018; Dobbelaer, 2019). These tools are used for assessment, for policy-
oriented research into the quality of education and for guidance and coaching. For 
good guidance and coaching, it is usually not very useful to tell an observed teacher 
only what went right or wrong. Teachers need concrete instructions to be able to 
improve. Many things that have not gone very well are often (and sometimes far) 
out of the reach of the teacher being observed. Coaching skills that are beyond the 
reach of the observed person will lead to disappointment rather than to the desired 
effect. The important thing in good guidance and coaching is to ensure that the 
observed teacher is going to take the next step, within his or her reach, that s/he has 
not yet reached. After that the following steps can be taken, leading to incremental 
growth. For this, we need to have an insight into the successive difficulty of the dif-
ferent skills of teachers. In this article, we use the Rasch model (Rasch, 1960, 1961) 
for detecting the potential zone of proximal development of the observed teachers.

The observation instrument we will use is the ICALT instrument. The ICALT 
observation instrument was developed between 1989 and 1994 for primary educa-
tion and was initially used by the Education Inspectorate (Van de Grift & Lam, 
1998). The instrument, which has also been used by other European education 
inspectorates (cf. Van de Grift, 2007, 2014), currently has a version consisting of six 
Likert scales. The six Likert scales contain 32 high inferential items and 120 low 
inferential examples of good practice. The 152 high and low inferential items are all 
based on reviews of a large number of studies on the effectiveness of education on 
student achievement (cf. the references). The 32 high inferential items are the core 
of the observation instrument. The raw score on the instrument is simply the sum 
score on these 32 items. These 32 items have an abstract or high inferential 
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character. An example of a high inferential item is “… promotes learners’ self-
confidence”. In the observation instrument, every high inference item is accompa-
nied by several low inference items. For example, low inferential items that belong 
to the high inferential item above are “…gives positive feedback on questions and 
remarks from learners”, “…compliments learners on their work”, and “…acknowl-
edges the contributions that learners make”. The actions in these low inferential 
items are coded as simply observed or not observed during a lesson. The 120 low 
inferential items are used in different situations. During the training of the observ-
ers, the low inferential items are used to explain the height of the score on the 32 
high inferential items. If the score on a high inferential item is low, the scores on the 
corresponding low inferential items should also be low. When an observer gives a 
low score on a high inferential item, the scores on the corresponding low inferential 
items should also be low. Also, the scores of the low inferential items are used when 
coaching the observed teacher. It has little practical value to use the abstract and 
high inferential items for that. It is more informative for the observed teacher when 
the advice based on the low inference items is: ‘evaluate whether the lesson aims 
have been reached’ and ‘offer weaker learners extra study and instruction time’, 
than the advice based on the high inference item ‘adjust instructions and learner 
processing to inter-learner differences’. The low inference items indicate more con-
cretely what the observed teacher should do. (For more details, see the appendix 
with the ICALT instrument.)

The first three Likert scales concern the basic skills of teaching: creating a safe 
and stimulating educational learning climate, organizing the lesson efficiently, and 
providing clear and structured instruction. The other three Likert scales concern the 
advanced teaching skills: giving an intensive and activating lesson, tailoring instruc-
tion and processing to differences between students and teaching students learning 
strategies. An observed teacher masters the observed activities from a scale to a 
more than sufficient extent when the score in that domain is higher than 2.5. (Then 
≥65% of the items is scored sufficient.) The six domains of the ICALT instrument 
show a hierarchical order with increasing difficulty (Van de Grift, 2021). The items 
from some domains of the observation instrument are relatively easy for teachers to 
master, for example creating a safe and stimulating learning environment. Other 
domains are relatively difficult for teachers, for example differentiated teaching and 
teaching students learning strategies. This hierarchical order in the domains of the 
ICALT instrument made us wonder whether this order could also be found in the 
individual items. Therefore we studied in a sample of 400 teachers working with 
6–12-year-old students the question whether the 32 individual items meet the 
requirements of the dichotomous Rasch model. We found a reliable Rasch scale 
with 31 items for measuring the teaching skills. The simplest items concerned basic 
skills such as creating a safe learning environment, efficient classroom management 
and clear and structured instruction. The slightly more difficult items concerned 
activating learners. The items concerning differentiated instruction were clearly 
more difficult. The most difficult items were those related to teaching students how 
to learn. The scale is suitable for distinguishing six zones that give an indication of 
the zone of proximal development of an observed teacher (Van de Grift et al., 2019).
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In 2008, we began studies to determine whether the ICALT observation instru-
ment could also be used reliably and validly with student teachers and beginning 
teachers in secondary education (Maulana et al., 2015, 2016). In 2015, we started 
international comparisons of the quality of teaching in various non-Western coun-
tries, such as South Korea (Van de Grift et al., 2017) and South Africa (De Jager 
et  al., 2017). In the same period we started analyses in which we investigated 
whether the Rasch model was applicable to the pedagogical didactic behaviour of 
teachers in secondary education (Van de Grift et al., 2014; Van der Lans et al., 2017, 
2018). The order of the difficulty of the 31 items that fitted the Rasch model appeared 
to be more or less the same for teachers in secondary education as it was for teachers 
in basic education. The simplest items concerned basic skills such as creating a safe 
learning environment, efficient classroom management and clear and structured 
explanations. The slightly more difficult items concerned activating students. 
Clearly more difficult were the items about teaching pupils how to learn. In contrast 
to the situation in primary education, the items that concerned the provision of dif-
ferentiated instruction proved to be the most difficult in secondary education. The 
fact that the items providing differentiated instruction were the most difficult for 
teachers in secondary education probably has to do with the fact that students in 
primary education are not sorted by skills level as they are in secondary education. 
In the present publication, we investigate whether this order item difficulties is 
maintained among secondary school teachers from a completely different culture, 
the Asian culture.

2 � Theoretical and Empirical Background

In this section, we will introduce the idea of “zone of proximal development”.
After that we will go into some theoretical and empirical backgrounds of

•	 the relationships between teaching skills and students’ learning gain
•	 the trainability of teaching skills, and
•	 the relationships between the growth of teaching skills and growth in students’ 

learning gain.

2.1 � The Idea of the “Zone of Proximal Development”

Many years ago, the concept “zone of proximal development” was introduced by 
Vygotsky (1930). Vygotsky was interested in the ontogenetic (and phylogenetic) 
development of thinking and speech. In his conception the zone of proximal devel-
opment relates to the difference between what a child can achieve independently 
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(the so-called actual level of development) and what a child can achieve with guid-
ance and encouragement from a skilled person (the so-called zone of proximal 
development). Over the years, there has been a lot of discussion about the interpre-
tation of the work of Vygotsky. Part of this discussion has to do with the correct 
translation of several concepts from Russian into western languages (Lompscher & 
Rückriem, 2002).

Without going in too much detail, we will interpret in this study this concept as 
an area of learning that is very near to the actual level of skill of a person. We sup-
pose that students, taught in their zone of proximal development, will learn faster 
and more effective, than students who are asked to do things that are (too) difficult 
for them. For example in the teaching of pupils we do not start with an explanation 
of multiplication before the idea of ​​repeated addition is well understood. We do not 
start reading comprehension before the child can perform the technical reading pro-
cess. The zone of proximal development helps to properly determine the upper limit 
of what a person is already capable of. This is the starting point for feedback and 
deliberate training and behavioural practice with the aim to raise the upper level of 
performance to a (slightly) higher level of the proximal development.

In this study, we are interested in the professional development of teachers. The 
professional development of teachers differs from ontogenetic theories, but there 
are related matters. An important related matter is the fact that mastering basic 
knowledge and skills of teaching is conditional for the mastering of more complex 
knowledge and skills. Research showed that teaching skills associated with differ-
entiation in teaching are more difficult than those related to activating students are. 
Activating students is more difficult compared to classroom management skills 
(Van de Grift et al., 2014, 2019; Maulana et al., 2016). Mastering of the basic skills 
of teaching seems to be conditional for being able to master other more complex 
teaching skills. Teachers still having problems with classroom management should 
not be coached in skills to activate students. They should first be helped with their 
classroom management problems. The same is for teachers who have problems with 
giving clear explanations; they are not yet ready for differentiated instruction. They 
must first learn to explain clearly and in a structured way before they can help pupils 
with specific learning needs.

The one who is in charge of the guidance or coaching of teachers should consider 
not only the actual level of development but also the zone of proximal development 
of teachers. The difference between the teachers actual level of development and the 
level of performance that he or she achieves in collaboration with the coach, defines 
the zone of proximal development. Coaching of teachers is maximally productive 
only when it occurs at a certain point in the zone of proximal development. The 
zone of proximal development determines the domain of improvements that are 
accessible to the teacher.

However, determining the zone of proximal development of teachers’ teaching 
skills is not a simple and easy task. It is therefore not surprising that the knowledge 
about this in the current literature is very scarce.
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2.2 � Teaching Skills and Students’ Learning Gains

Between 1983 and 2008 several reviews are published are published about the rela-
tionships between teaching behaviour and student achievement. These research 
reviews make clear that several teaching behaviours are indeed related to student 
achievement and learning gains: Setting targets, offering sufficient learning and 
instruction time, monitoring students’ achievements, creating special measures for 
struggling students, establishing a safe and stimulating educational climate, orga-
nizing efficient classroom management, giving clear and structured instruction, 
organizing intensive and activating teaching, differentiating instruction, and teach-
ing learning strategies. Good readable summaries of various reviews of these stud-
ies can be found in Marzano (2003) and Hattie (2009, 2012). More detailed 
information can be found in the references of this chapter. Several econometric 
studies indicated also that better teachers have students with more learning gains 
(Hanushek & Rivkin, 2010; Kane & Staiger, 2008; Rivkin et al., 2005).

Some of these teaching behaviours are susceptible to observation; other behav-
iours have to be found through interviews. In this study, we concentrate on the 
issues that can be observed by external observers in classes: establishing a safe and 
stimulating educational climate, organizing efficient classroom management, giv-
ing clear and structured instruction, organizing intensive and activating teaching, 
adapting instruction, and teaching learning strategies.

An important question is: How malleable and trainable is this behavior? The fol-
lowing paragraph deals with this.

2.3 � Trainability of Teaching Skills

Kraft et al. (2018) reviewed 60 American, Canadian, and Chilean empirical studies 
on the effects of the coaching of teachers and conducted meta-analyses to estimate 
the mean effect of coaching programs on teachers’ instructional practice. There are 
55 American, and 5 Canadian and Chilean empirical studies. The mean effect across 
60 studies, employing causal research designs was a pooled effect size of 49% of a 
standard deviation on teachers’ instructional practice.

Van den Hurk et al. (2016) studied 110 teachers, working in Dutch elementary 
education. These teachers had been coached based on a lesson observed with them. 
After the coaching these teachers showed a skill growth, on several observed aspects 
of teaching. They found for creating a safe and stimulating climate a growth of 29% 
of a standard deviation; for efficient classroom management a growth of 37%; for 
clear and structured instruction a growth of 62%; for activating students 76%; for 
teaching learning strategies 71%, and for differentiation they found a growth of 51% 
of a standard deviation. These Dutch results are in agreement with the average effect 
size found in the American, Canadian and Chilean studies found by Kraft et al. (2018).

The following section handles the relationship between growth in teaching skills 
and (extra) growth in student achievements.
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2.4 � Growth of Teaching Skills and Students’ Learning Gains

Kraft et al. (2018) found a mean effect of growth in teaching on student achieve-
ment of 18% of a standard deviation. Effect sizes were larger (34% of a standard 
deviation) in smaller programs than in larger programs (10% of a standard devia-
tion). Therefore, it seems that an average growth of 49% of a standard deviation on 
teachers’ instructional practice in USA, Canada and Chile goes along with an aver-
age growth of 18% in students’ academic achievement.

In several small-scale experiments done in Dutch elementary education 
(Houtveen & Van de Grift, 2007a, b; Houtveen et al., 2004, 2014) an average effect 
size of 64% of a standard deviation was found in the growth of teaching skills by 
specially observed and coached teachers. The students in the experimental groups 
of these experiments had an extra learning gain of 45% of a standard deviation for 
decoding, 38% for comprehensive reading and 52% for mathematics. Therefore in 
these studies, a growth of almost two third of a standard deviation in teaching skill 
goes along with a growth of student achievement of almost half a standard deviation.

3 � Aim of This Study

We have already seen that 31 of the 32 items of the ICALT observation instrument 
have a hierarchical order. This hierarchical order is very important for accurately 
tracing the zone of close development of an observed teacher. In this study, we 
investigate whether the order of item difficulty found among Dutch secondary 
school teachers is maintained among secondary school teachers from a totally dif-
ferent culture, the South Korean culture.

4 � Method

4.1 � Sample Characteristics

In South Korea, the teaching skills of a sample of 375 teachers working in 26 sec-
ondary schools in the regions Deajeon, Chungnam, Cheongju, and Chungbuk were 
observed in one real life lesson by specially trained observers. Teachers in the sam-
ple were recruited by their voluntary participation in the research project. They were 
introduced about ICALT and invited by the observers who had been trained with 
ICALT tool. These data were previously used in Van de Grift et al. (2017). These 
375 teachers taught 25 different subjects. The teachers had, on average, 11 years of 
teaching experience. About 51% of the teachers were female. The average class size 
was 29 students (see Table 8.1 for more detailed information).
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Table 8.1  Sample characteristics (n = 375 teachers)

Subject % teachers
Years of 
experience Class size

Language 17.9 Mean 11.32 29.12
English 20.5 Standard dev. 9.59 7.17
Beta (math, science, 
information science and so on)

34.7 Minimum 0 10

Else 26.9 Maximum 38 42

This sample of 375 teachers is large enough to estimate proportions in the popu-
lation of the regions Deajeon, Chungnam, Cheongju, and Chungbuk with a preci-
sion of 5% and a confidence interval of 95% (cf. Kirby et al., 2002). These teachers 
were observed by 40 trained observers; 14 observers observed <5 lessons and 26 
observers observed 9–33 lessons. The observers had on average almost 26 years of 
experience as a teacher.

4.2 � Translation of the Observation Instrument and Training 
of Observers

4.2.1 � Translation of the Observation Instrument

The English version instrument was firstly translated into Korean by one of the 
Korean authors of this chapter. This first translation was back-translated into English 
from Korean by a native English teacher who were teaching English at a secondary 
school in South Korea. The back-translated English instrument was examined by 
both the Dutch ICALT research team and the original Korean translator. Then the 
Korean version of the instrument had been finalized.

4.2.2 � Training of Observers

The observers who participated in this study were trained over the course of two full 
days. The training involved explanations of the theoretical, empirical and practical 
backgrounds of the observation instrument, practices with observing two video-
taped lessons, and a discussion about how to evaluate teaching behaviours using the 
associated scoring procedures. Both videotaped lessons were in English.

During the presentation of both video tapes, the observers had to score both high 
and low inferential items.

After presenting the consensus results of the first video to the observers, discus-
sions were organized between observers who did not agree on one more items. The 
scores on the low inferential items were used to reach consensus on the scoring of 
the high inferential items. The scores on the low inferential items are the ‘argu-
ments’ for the score on the high inferential items. These arguments are used during 
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the discussions. Furthermore, the consensus within the observers and the expert 
norm was compared, with a cut-off of 0.70. In the current group, the consensus level 
was 0.82. Only certified observers were invited to observe classrooms.

4.3 � Interrater Reliability

It sounds quite simple and reasonable: observers observing the same lesson should 
reach, working with the same observation instrument, the same conclusion. In order 
to reach this goal observers should be very consistent with each other in their judg-
ments. Consistency alone is not enough. Observers must also have a high degree of 
agreement in their scores. Their amount of consensus must also be higher than can 
be achieved only by guessing.

Several statistics are used to determine whether observers interpret the same 
event in the same way. Ten Hove et al. (2018) showed that working with the same 
data, different coefficients show different results. These partially overlapping statis-
tics all have their own merits and advantages, and problems and disadvantages. That 
is why we use several statistics in this study to obtain an indication of interrater 
reliability. The results we found with three of these statistics are presented in 
Table 8.2.

4.3.1 � Intra-Class Correlation

We used the intra-class correlation coefficient (ICC; Hallgren, 2012) in order to 
assess the degree that observers showed consistency in their ratings of teaching skill 
across the items of the ICALT-scale. According to Cicchetti (1994) the interrater 
reliability is poor for ICC values less than .40, fair for values between .40 and .59, 
good for values between .60 and .74, and excellent for values between .75 and 1.0. 
During the observation training, we used the two video lessons: an English lesson 
and a geography lesson.

For the English lesson, an ICC of .90 was found, indicating that the observers 
had a high degree of consistency in their judgements. Studying changes in the ICC 
when one or more observers were deleted resulted in the conclusion that not inviting 
two observers should lead to ICC’s of respectively .902 and .904. These improve-
ments are not visible when rounded to the second decimal place. Therefore, we had 
no reason not to invite these observers to continue with this study.

Table 8.2  Coefficients for interrater reliability

Video English lesson Video Geography lesson

Intra-class correlation .90 .95
Percentage agreement 75.14 82.22
Fleiss’ κ .27 .46
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For the geography lesson, an ICC of .95 was found, again indicating that the 
observers had a high degree of consistency in their judgements. In comparison with 
the first lesson (the English lesson), this is not a major improvement. Looking at the 
intra-class correlation coefficient, the observers appeared to agree with each other 
very consistently.

Consistency in ratings is the tendency for one observer to increase, or decrease 
as another observer increases or decreases. The covariance between the observers 
plays a very important role in this statistic. This has the disadvantage that strict 
observers can have high correlations with more indulgent observers, while strict 
observers nevertheless give more insufficient scores than more lenient observers. 
That is why we also computed the percentage of agreement between the observers.

4.3.2 � Agreement Percentage

A simple and popular method for calculating inter-assessor reliability consists in 
calculating the percentage agreement of the observers. This is done by adding up the 
number of items that received identical ratings by the observers and dividing that 
number by the total number of items rated by observers (Stemler, 2004). The con-
sensus percentage among observers was 75.1% for the English lesson and 82.2% for 
the geography lesson. This means that the exact agreement on the question suffi-
cient or insufficient was on average over 75% and 82%. This result indicates that the 
average agreement percentage of the observers is satisfactory.

The highest agreement percentages are found for both the most difficult and most 
easy items. The relatively low agreement percentages are found around the sum 
score of the scale. As we will see in paragraph 5.4, the items with the lowest per-
centages of consensus are exactly in the area of current development of the observed 
teacher. It is hardly surprising that the exact marking of the skill of the observed 
teacher causes relatively most consensus problems between the observers.

Several researchers are of the opinion that the percentage of agreement should be 
corrected for the chance of accidental agreement (Cohen, 1960; Kundel & Polansky, 
2003; Landis & Koch, 1977). This is the subject of the following section.

4.3.3 � Fleiss’ κ

Fleiss’ κ is a measure of the agreement between more than two observers, where 
agreement due to chance is factored out (Cohen, 1960; Fleiss & Cohen, 1973; 
Fleiss, 1981). Fleiss’ κ varies from −1 (perfect disagreement), 0 (no different to 
change) to 1 (perfect agreement). According to Landis and Koch (1977) the inter-
rater reliability is poor for values less than .00, slight for values between .0 and .20, 
fair for values between .21 and .40, moderate for values between .41 and .60, sub-
stantial for values between .61 and .80, and almost perfect for values between .81 
and 1.0. These intervals for Fleiss’ κ are cited as norms in many articles (e.g. Viera 
& Garret, 2015). Landis and Koch (1977), however, are much more modest in their 
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article. They are looking for a “consistent nomenclature”. They call their intervals 
arbitrary. The intervals can be seen as “benchmarks” for the discussion about one of 
their tables in their article (Landis & Koch, 1977, 165). In their article, Landis and 
Koch do not provide any empirical arguments for their intervals and their indica-
tions of the strength of the agreement.

Falotico and Quatto (2015) found that Fleiss’ κ statistic behaves inconsistently in 
cases of strong agreement between observers, since this statistic assumes lower val-
ues than it would have been expected. In the formula for Fleiss’ κ all items are 
assessed equivalent. However, in a Rasch scale, the items are not equivalent. Some 
items are at the beginning of the dimension and are dominated by many teachers. 
The consensus between observers will be high in that part of the scale. The same 
applies to the items at the end of the dimension of a scale. Here too the consensus 
will be high, because many teachers do not meet these items. However, exactly at the 
point where the current skill of the observed teacher lies, the consensus will be rela-
tively low. If it is important to control for chance, then there must also be a control 
for the skill level of an observed teacher, otherwise the Fleiss will underestimate.

It would be useful if an empirical study were to be conducted, in which the ‘stan-
dards’ of Landis and Koch would be validated. This is also done by Lipsey (1990) 
for the standards that Cohen (1967) proposed for effect size differences.

We started the observation training with video about an English lesson. On this 
video, we found a Fleiss’ κ of .27, indicating a fair agreement (according to Landis 
and Koch) between the observers. For the geography lesson, we found a Fleiss’ κ of 
.46, indicating a moderate agreement (according to Landis and Koch) between the 
observers. In view of the discussion above, we are inclined that the Fleiss’ kappa’s, 
we found make it clear in any case, that the agreement found between the observers 
is not based on chance only.

We found that after the training the observers grew in their mutual consistency 
and their degree of agreement. The extent to which their agreement could be 
explained by chance alone decreased after the training.

Furthermore, we found that observers were very consistent with each other in 
their judgments. The observers also had a high degree of agreement in their scores. 
Their amount of consensus was higher than can be achieved by guessing alone.

Each of the observers was invited to participate in this study. We may conclude 
that these results are sufficient to set up a study into the characteristics of the fre-
quency distribution in the sample.

For a study in which we want to determine the area of immediate development of 
individual teachers, the ICC is sufficiently high, but it is also important that the 
percentage of agreement of the items in the middle of the Rasch scale is at least 70%.

4.4 � The Fit of the Rasch Model

In a Guttman (1950) scale, items are arranged in such an order that an individual 
who responds correctly on a particular item also respond correctly on items of lower 
rank-order. With the perfect Guttman scale one is able to predict with the raw score 
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alone, which items were responded correctly or not. To measure a person’s ability, 
Guttman scale is very helpful for finding a person’s zone of proximal development. 
This “deterministic” Guttman model, however, works fine for constructs that are 
strictly hierarchical and highly structured. In most social science contexts however, 
data from respondents often do not closely match Guttman’s deterministic model. 
That is why Guttman’s deterministic model is brought within the probabilistic 
framework of the Rasch model. The Rasch model (Rasch, 1960, 1961) offers unique 
possibilities for arranging items and persons on a single dimension. Item difficulty 
parameters and abilities of persons can be estimated independently and find their 
location on the same dimension. The Rasch model requires the data of a scale to 
satisfy three assumptions:

•	 the scale should be unidimensional,
•	 the items of the scale should be local stochastic independent, and
•	 the item characteristic curves should be parallel.

We therefore checked whether the evaluations of the observers made with this 
instrument met these assumptions.

In most cases, a measurement scale is only used to determine the score of a per-
son, because we are interested in the sample mean. In our case however, we are less 
interested in the average score of a sample. In our study, we are concerned with the 
scores of individual teachers in order to be able to coach them. This means that we 
have to set higher requirements in the quality of the individual items. That means 
also that we cannot work with global testing alone. We also need to map the quality 
of individual items. This requires tests that provide a detailed picture of the func-
tioning of the individual items. Therefore, model-data fit analyses will be carried 
out using several different statistical programs.

Another reason for using different analysis techniques is that many analysis tech-
niques do not really provide the proof, or the hard evidence for unidimensionality, 
local independence or parallelism of item characteristic curves.

4.4.1 � Unidimensionality

The assumption of unidimensionality states that observations can be ascribed to a 
single latent construct, in our case: teaching skill observable in the classroom. The 
unidimensionality assumption of a (Rasch) scale is difficult to confirm or to discon-
firm (DeMars, 2010). Nevertheless, we can use several procedures to test whether it 
is likely that a set of items form a unidimensional scale.

Confirmatory Factor Analysis

A possible procedure is using confirmatory factor analysis (CFA) with a one-factor 
model. For this analysis, we used the program Mplus 7.4 (Muthen & Muthen, 
1998–2015). The usual χ2-based test for model fit is substantially affected by 
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sample size (Marsh et al., 1988). Because we have a large sample of observations, 
we use the Comparative Fit Index (CFI) and the Tucker-Lewis Index (TLI). Both 
indices are less vulnerable to sample size. Furthermore, we consider the Root Mean 
Square Error of Approximation (RMSEA) to assess model fit. The norms for accept-
able fit are CFI and TLI > .90 and RMSEA < .08 (Chen et al., 2008; Hu & Bentler, 
1999; Marsh et  al., 2004; Kline, 2005; Tucker & Lewis, 1973; Cheung & 
Rensvold, 2002).

Table 8.3 shows that both the Comparative Fit Index (CFI) and the Tucker-Lewis 
Index (TLI) for the dichotomised 32 items are above the norm of .90 and the Root 
Mean Square Error of Approximation (RMSEA) is below the norm of .08, which is 
an indication for unidimensionality.

In order to determine whether the one-factor model is an optimal model, we 
investigated whether a four-factor model that corresponds to the areas of proximal 
development found (cf. Table 8.9) might be a better alternative. This was not the 
case. Both the CFI and the TLI of this four-factor model were unacceptably low 
(respectively .728 and .708) and the RMSEA of this four-factor model was .132, 
which is unacceptably high (cf. Table 8.3).

A Scree Plot of Eigenvalues

Another way to check whether the 32 items of the teaching skill together form a 
unidimensional latent construct is using a “graphical test” by making a scree plot of 
the eigenvalues based on the correlation matrix of items. The eigenvalues of the fac-
tor analysis are plotted in Fig. 8.1.

The first eigenvalue (11.23) is considerably larger than the second (1.86) and 
third (1.49) eigenvalues. These results indicate that the scree plot clearly shows one 
dominant factor, which indicates that the assumption of unidimensionality seems to 
be reasonable.

Factor analysis is an analysis technique that stems from the classical test theory. 
Factor analysis is based on the factor loadings of the items. In the Rasch model, not 
so much the factor loadings as the item difficulties play a central role. That is why 
we need to extend the research into unidimensionality of the Rasch scale with a 
technique that has been specially developed for the Rasch model. We will use 
Andersen’s (1973, 1977) log-likelihood ratio test. This analysis technique devel-
oped by Andersen also offers excellent possibilities to trace the items that cause 
disruptions of the unidimensionality.

Table 8.3  Confirmatory factor analyses

CFI TLI RMSEA

Norms for model fit >.90 >.90 <.08
Results of the intended one-factor model .964 .961 .048
Results of an alternative four-factor model .728 .708 .132
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Fig. 8.1  Scree plot of eigenvalues

Table 8.4  Anderson’s log likelihood ratio test for different teacher characteristics

Anderson’s χ2 df p-value

Gender 45.781 31 .042
Gender leaving out item 27 39.282 30 .120
Teaching experience (<5 years of experience and ≥5 years of 
experience)

35.812 31 .253

β-Subject matter (math, science, information science and so 
on) versus language, English and other subject matters

37.526 31 .195

Class size (<30 students and ≥30 students) 41.174 31 .105

Anderson’s Log Likelihood Ratio Test

A third way to test the assumption of unidimensionality is to check whether vari-
ables other than the intended latent dimension, observable teaching skill, affect the 
item difficulty parameters. This is also important, because the observation instru-
ment must be suitable for use with teachers who have different characteristics like 
gender and teaching experience, or work with different subject matters or different 
class sizes. We used Andersen’s (1973, 1977) log-likelihood ratio test that is imple-
mented in the eRm R-package (Mair & Hatzinger, 2007) to compare the difficulty 
parameters b for each item and to compute Anderson’s log-likelihood ratio χ2 test. 
Results are shown in Table 8.4.

Andersen’s log-likelihood ratio test results showed that the difficulty parameters of

•	 male and female teachers,
•	 beginning and experienced teachers,
•	 teachers teaching beta-subject matter (math, science, information science and so 

on) on the one side and alfa and gamma subjects such as language, English and 
other subject matters on the other side,

•	 teachers working in small or large classes were invariant.
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When we apply a general norm of .05 for the p-value of Andersen’s log-likelihood 
ratio test, we found a small incident with item 27: “The teacher teaches students 
how to simplify complex problems”. This item has a bit different item difficulty for 
female and male teachers.

4.4.2 � Local Stochastic Independence

Local stochastic independence is one of the underlying assumptions of the Rasch 
model. The variable measured with a Rasch scale explains why the observed items 
are related to another. This assumption means that the observed items of a Rasch 
scale are conditionally independent of each other given the score on the latent vari-
able that is measured by the Rasch scale. The assumption of local stochastic inde-
pendence involves that the correlations between the items disappear when the effect 
of the intended latent variable (teaching skill) has been partialled out. We will use 
one overall procedure to test whether the 32 items meet this assumption and two 
item-specific procedures to detect the item pairs susceptible to local dependency.

Confirmatory Factor Analysis with all Residual Correlations Fixed at 0

Firstly we used confirmatory factor analysis (with the Mplus 7.4 program) to check 
the item correlations after the effect of the latent skill was partialled out. We formu-
lated a one-factor model in which all residual correlations were set at zero.

Table 8.5 shows that both the Comparative Fit Index (CFI) and the Tucker-Lewis 
index (TLI) are above .90 and the Root Mean Square Error of Approximation 
(RMSEA) is below the norm of .08, which can be interpreted as an overall indica-
tion of local stochastic independence.

Computing Correlations Between the Residues of 32 Items

Using the Mplus 7.4 program, we computed (for the one-factor-model with free 
residual correlations) the residual correlations of the pairs of items after the effect 
of the intended latent variable (teaching skill) has been partialled out.

It turned out that 354 out of 496 residual correlations were below .10. A total of 
141 residual correlations were between .10 and .30. Only one residual correlation 
was above .30. The residual correlation between item 22 (The teacher clearly 

Table 8.5  Confirmatory factor analyses on 32 dichotomous items and 1 factor residual correlations 
set at 0

Model fit for residual correlations set at 0 CFI TLI RMSEA

Norm >.90 >.90 <.08
Result .945 .945 .057
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specifies the lesson aims at the start of the lesson) and item 23 (The teacher evalu-
ates whether the lesson aims have been reached) was .318. The residual correlation 
between item 22 and item 23 goes together with an R squared of .101.

Cohen (1988) evaluates an R below .10 as negligible and an R between .10 and 
.30 as a small effect. With the exception of the residual correlation between item 22 
and item 23, these results might be interpreted as an indication of the local indepen-
dence of the items.

Chen and Thissen’s LDχ2 Index

Chen and Thissen (1997) proposed a standardized index, the LDχ2 index, to estab-
lish whether there is a violation of the assumption of local stochastic independence 
for pairs of items. A value of <5 means that there is little likelihood of local depen-
dence. Values between 5 and 10 form a “grey area”. When the Chen-Thissen LD χ2 
has a value >10, it indicates possible local dependence. We computed Chen-
Thissen’s LDχ2 with the program IRTPRO (Cai et al., 2005–2013). Results show 
that some pairs of items indicate possible local dependence (LDχ2 > 10):

•	 LDχ2:10.1: item 2 “maintains a relaxed atmosphere” with item15 “gives a clear 
explanation of how to use didactic aids and how to carry out assignments”

•	 LDχ2:12.1: item 5 “ensures the lesson proceeds in an orderly manner” with 
item18 “stimulates learners to think about solutions”

•	 LDχ2:10.4: item 9 “presents and explains the subject material in a clear manner” 
with item 24 “offers weaker learners extra study and instruction time”

•	 LDχ2:10.6: item14 “teaches in a well-structured manner” with item 17 “stimu-
lates the building of self-confidence in weaker learners”

•	 LDχ2:11.5: item 22 “clearly specifies the lesson aims at the start of the lesson” 
with item 23 “evaluates whether the lesson aims have been reached”.

According to this index, we have five pairs of items with possible local dependence. 
Only the relatively high LDχ2:11.5 of the last pair of items (22/23) is in agreement 
with the actual correlation (.318) we have computed between the residuals of 
these items.

4.4.3 � Parallelism of Item Characteristic Curves

Within the Rasch model, the probability of a positive score on an item should 
depend on the ability of a person, in our case the teacher. When the probability of a 
positive score on an item is plotted against the skill of teachers, the result would be 
a smooth S-shaped curve, called the item characteristic curve. The items in the scale 
should have a stable sequence for each ability group. This means that the item char-
acteristic curves of the items should ideally be parallel. Examining whether certain 
items have too flat item or too steep characteristic curves, is important, because 
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these items function differently for people with different skills. We used various 
procedures to check whether this was the case for the 32 items in the scale.

Anderson’s Log Likelihood Ratio Test for Teachers with Low and High Scores

Firstly, we used Andersen’s (1973, 1977) log-likelihood ratio test to examine the 
equality of the item parameters of teachers with a high and low skill level. We used 
the eRm R-package (Mair & Hatzinger, 2007) to compare the difficulty parameters 
(b) for each item and to compute Anderson’s log-likelihood ratio χ2 test. Results are 
shown in Table 8.6.

Results show that with all 32 items Anderson’s log likelihood ratio χ2 test is 
74.25 with 31 degrees of freedom and a p-value of .000, indicating a misfit. Leaving 
out item 17, 20, 31 show that the χ2 is relatively small, given the number of degrees 
of freedom (28). The p-value is now .08, also indicating a reasonable fit. The misfit-
ting items are: “item 17, stimulates the building of self-confidence in weaker stu-
dents”, “item 20, let students think aloud”, and “item 31, encourages students to 
think critically”. Following this test results, the other 28 items should have about the 
same difficulty parameters for teachers with a high and a low level of teaching skill. 
This is a first indication of parallelism of these 28 item characteristic curves.

The Slopes of the Item Characteristic Curves

Another way for testing parallelism is computing the actual slope of each item char-
acteristic curve. We used the LTM R-package (Rizopoulos, 2006) for estimating the 
slope of the item characteristic curve of each item. The slopes and their standard 
errors are found in Table 8.7.

The average slope (also called as a parameter in the IRT terms) is 2.01. The rule 
of thumb for parallelism of item characteristics curves may be that a deviation of 
approximately two standard errors is too large. Slope parameters that are more than 
about two times their standard error (S.E.) higher than the average slope parameter 
are too steep. Slope parameters that are more than about two times their standard 
error (S.E.) smaller than the average slope parameter are too flat.

The slope of item 9 (“presents and explains the subject material in a clear man-
ner”) is rather steep (3.17). The slopes of item 20, 22, and 31 are rather flat. These 

Table 8.6  Anderson’s log likelihood ratio test for teachers with low and high scores

Anderson ICC χ2 df p-value

32 items 74.246 31 .000
31 items, excluding item 20 60.864 30 .001
30 items, excluding item 20 and 31 43.913 29 .037
29 items, excluding item 20, 31 and 17 39.388 28 .075
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Table 8.7  Slopes of the item characteristic curves

Item Slope (a) s.e.

1 1.6675 .2613
2 1.5649 .2549
3 1.7911 .2404
4 2.0916 .2506
5 1.6913 .2648
6 2.7299 .3595
7 1.8832 .2504
8 1.5001 .2323
9 3.1681 .4919
10 1.7026 .2284
11 2.7722 .3663
12 2.8507 .3694
13 1.5471 .2094
14 2.5233 .3236
15 1.9324 .2454
16 1.7006 .2201
17 1.5155 .1800
18 2.5843 .3004
19 2.2616 .2672
20 1.1702 .1740
21 1.7998 .2503
22 1.2960 .2066
23 1.8420 .2252
24 2.2747 .2686
25 2.5902 .3003
26 2.4196 .2770
27 1.7772 .2098
28 1.8963 .2351
29 2.3890 .2774
30 1.7950 .2296
31 1.2427 .1637
32 2.2183 .2510

items are respectively “let students think aloud”, “clearly specifies the lesson aims 
at the start of the lesson”, “encourages students to think critically”.

4.4.4 � Conclusions About the Fit of the Rasch Model

At the moment there is no simple approach to test whether a dataset satisfies the 
assumptions of the Rasch model. Therefore, we have used several different proce-
dures, implemented in several different statistical packages. The use of many 
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procedures brings along that always one or more items give significant misfit. Some 
items however, produced several times a misfit:

•	 Item 9 “presents and explains the subject material in a clear manner” had a too 
high LDχ2 (10.4) with item 24 and had a slope of the item characteristic curve 
that was too steep (3.17).

•	 Item 20 “lets learners think aloud” disturbed the parallelism of the item charac-
teristic curves with both a significant result on the Andersen’s log likelihood ratio 
test for high and low scorers, and a too flat slope parameter (1.70).

•	 Item 22 “clearly specifies the lesson aims at the start of the lesson” showed a too 
high residual correlation (.318) with item 23, a too high LDχ2 (11.5) with item 
23, a too flat slope parameter (1.30), and a significant result on the Andersen’s 
log likelihood ratio test for high and low scorers.

•	 Item 31 “encourage learners to think critically” had significant result on the 
Andersen’s log likelihood ratio test for high and low scorers and a too flat slope 
parameter (1.24).

These four items will bring along some problems in determining the zone of proxi-
mal development of individual teachers. Therefore, we will remove item 9, 20, 22 
and 31 from the scale.

4.5 � The Person Fit

Thus far, attention was given to items that disturb the fit of the Rasch model. Now 
the person fit is considered. There are persons having unexpected item score pat-
terns, that should not be expected when the data fit the Rasch model. In the deter-
ministic Guttman model, persons should not respond correctly to difficult items 
when they respond wrongly to easier items. In the Rasch model, this requirement is 
somewhat more relaxed, but the number of Guttman errors should remain within 
certain limits. This is especially true when we want to use a person’s score to detect 
a person’s zone of proximal development. Several statistics are used to test a per-
son’s fit (Mousavi et al., 2016). In this study, we will use the G-normed-statistic 
(Meijer, 1994).

4.5.1 � Meijer’s G-Normed-Index

The simple G-statistic counts the number of (0, 1) pairs given that the items are 
ordered in decreasing proportion-correct scores order. The size of the G-statistic 
depends on the amount of (pairs of) items. The G-normed-statistic was created to 
bind the G-statistic between zero and one by dividing it by its maximum (Van der 
Flier, 1982; Meijer, 1994; Tendeiro, 2014). We used the Per Fit R-package (Mousavi 
et al., 2016) to compute the G-normed-statistic for each observed teacher. Table 8.8 
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Table 8.8  Meijer’s G normed index (average: .21; standard deviation: .18)

G normed index <.30 .30–.50 >.50
% of observed teachers 72.7 21.4 5.9

presents the results. In an empirical study of Van der Lans et al. (2016) the norm of 
.30 is proposed for this person fit index.

In 5.9% of the cases the G-normed-index is above 50%, 21.4% of the observed 
teachers have a G- normed-index between .30 and .50, and 72.7% of the teachers 
have a G-normed index of <.30.

In the existing statistical literature, we did not find a norm for the G-normed-
statistic yet. If we accept the proposal of Van der Lans et al. (2016), a GFI of .30 and 
more seems too high to be used as a cut-off. This means that we should be careful 
to use the results for finding a person’s zone of proximal development in about 27% 
of the cases.

Most of these teachers with a high (>.30) G-normed-index are found by four 
observers who observed each around 20 teachers and by three other observers who 
observed just one or two teachers. These seven observers have on average five years 
less experience as a teacher than the other observers do. This difference is signifi-
cant (p =  .000). To avoid that this difference affects the result significantly, it is 
important that these teachers were observed (several) more times, before we could 
estimate their zone of proximal development more precisely. Another, perhaps sim-
pler approach could be to develop a variant of the G-normed index that can be used 
in the training of observers. It is also important that observers themselves have suf-
ficient experience in teaching. In the future it might be important to exclude novice 
teachers from acting as observers in research.

5 � Results

Based on results above, we found that the ICALT observation scale with 28 items 
fulfil the criteria of the Rasch model. In the next part of this chapter, we will present 
the items, their difficulty parameters and the person parameters of each observed 
teacher.

5.1 � Item Difficulties and Person Parameters

We used the eRm R-package (Mair & Hatzinger, 2007) to compute the difficulty 
parameter b for each of the dichotomized 28 selected items. Table 8.9 shows our 
version of a slightly changed Wright map. In column, two and three the items are 
presented in the order of their difficulty parameter (b) with their standard 
errors (S.E.).
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Table 8.9  Wright map for the ICALT28-scale (N = 375 Korean secondary school teachers)

Item b se Warm’s θ se Frequency
Cumulative 
frequency

−4.477 1.480 1.1 1.1
−3.313 .878 .3 1.3
−2.736 .700 .5 1.9
−2.331 .608 1.1 2.9
−2.011 .551 1.6 4.5
−1.740 .512 2.9 7.5

Maintains a relaxed atmosphere −1.656 .163
Ensures the lesson proceeds in an 
orderly manner

−1.549 .159

−1.501 .484 2.7 10.1
Shows respect for students in his/
her behaviour and language

−1.447 .156

Uses the time for learning 
efficiently

−1.348 .153

−1.284 .463 3.2 13.3
−1.083 .448 3.5 16.8
−.894 .436 1.9 18.7

Gives interactive instructions −.837 .141
−.713 .428 2.4 21.1

Promotes students’ self-confidence −.656 .139
Provides effective classroom 
management

−.636 .138

Presents and explains the subject 
material in a clear manner

−.557 .137

−.538 .421 2.4 23.5
Encourages students to do their best −.519 .137
Monitors to ensure students carry 
out activities in the appropriate 
manner

−.442 .136

Teaches in a well-structured manner −.423 .136
−.367 .417 4.0 27.5

Engages all students in the lesson −.348 .135
Stimulates the application of what 
has been learned

−.310 .135

Offers activities and work forms 
that stimulate students to take an 
active approach

−.291 .134

−.198 .415 4.3 31.7
Gives a clear explanation of how to 
use didactic aids and how to carry 
out assignments

−.089 .133

−.030 .415 4.3 36.0

(continued)
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Table 8.9  (continued)

Item b se Warm’s θ se Frequency
Cumulative 
frequency

Stimulates the use of control 
activities

.002 .133

During the presentation stage, 
checks whether students have 
understood the subject material

.056 .132

.138 .417 4.8 40.8
Evaluates whether the lesson aims 
have been reached

.182 .132

Fosters mutual respect .218 .132
.309 .420 3.5 44.3

Asks questions which stimulate 
students to reflect

.470 .132

.483 .426 4.0 48.3
Teaches students to check solutions .632 .133

.663 .433 3.5 51.7
Stimulates students to think about 
solutions

.723 .133

.850 .444 4.3 56.0
Teaches students how to simplify 
complex problems

.852 .134

1.048 .457 3.2 59.2
1.259 .474 2.9 62.1

Adjusts the processing of subject 
matter to relevant inter-student 
differences

1.211 .138

Adjusts instruction to relevant 
inter-student differences

1.309 .139

Asks students to reflect on practical 
strategies

1.369 .140

Stimulates the building of 
self-confidence in weaker students

1.369 .140

1.488 .497 2.9 65.1
1.742 .527 4.0 69.1
2.032 .568 3.2 72.3
2.376 .629 3.2 75.5

Offers weaker students extra study 
and instruction time

2.716 .170

2.813 .725 5.6 81.1
3.434 .909 4.8 85.9
4.659 1.525 14.1 100.0
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The item sequence is more or less similar to the item sequence found in previous 
studies with Dutch teachers in secondary education (Van de Grift et al., 2014; Van 
der Lans et al., 2016, 2017). The easiest items are the items about a safe learning 
climate and efficient classroom management. These items are followed in difficulty 
with items about the quality of basic instruction. Next items on the dimension are 
about activating students, teaching learning strategies, and the dimension end with 
differentiation of teaching, which are the most difficult ones. We will use this order-
ing in categories of items as indications of the zones of proximal development.

There is one important exception in this ordering. In the previous Dutch study, 
the item ‘fosters mutual respect’ has a difficulty parameter that is much lower than 
in the current Korean study (cf. Van de Grift et  al., 2014; Van der Lans et  al., 
2016, 2017).

The person parameters were estimated using Warm’s weighted likelihood esti-
mates (Warm, 1989). This procedure is less biased in comparison with the tradi-
tional maximum likelihood estimates method (Hoijtink & Boomsma, 1995) and has 
the advantage that it also can be used to estimate the skills of people with a zero and 
a maximum score. We used the program WINMIRA (Von Davier, 1994) to compute 
the person parameters Warm’s weighted likelihood estimates. Table 8.9 shows in 
column four and five the Warm’s θ and the standard error and some information on 
the frequency distribution is found in column six and seven.

5.2 � Warm’s θ and some Teacher, Class 
and School Characteristics

Table 8.10 presents some descriptive information about the characteristics of the 
frequency distribution of Warm’s θ.

The average score is 1.03 with a standard deviation of 2.09. Both skewness and 
kurtosis are <1.0, which is in indication for an approximately normal distribution. 
Nevertheless we can observe in Table 8.11 that the amount of teachers with a perfect 
score (θ = 4.66) is rather high (14%).

Table 8.11 presents some details about relationships of teachers, classrooms and 
schools and the skill of teachers. We found no significant differences between male 
and female teachers, teachers teaching α-γ- and β-subject matters or teachers work-
ing in general and vocational schools, or working in public or private schools. There 
was no significant relationship between the years of experience of a teacher and 
teaching skill. We found a significant, but small, negative correlation of −.25 
between class size and the skill shown by teachers: Teachers show lower skill in 
large classrooms. Furthermore, we found a significant difference between the skill 
of teachers in lower and upper secondary education. The difference is 55% of a 
standard deviation in the advantage of the teacher in lower secondary education.
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Table 8.10  Relations between teacher and school characteristics and Warm’s θ

n average
standard 
deviation

effect 
size significant R with θ significant

Theta-score of all 
28 ICALT-items

375 1.03 2.09

Male 183 .95 2.27 .077 .470

Female 192 1.11 1.90
Years of experience 369 .095 .069
Subject α-γ 245 1.06 2.08 .033 .700
Subject β 130 .98 2.11
Class size 351 −.246 .000
Lower secondary 154 1.69 2.19 .551 .000
Upper secondary 221 .58 1.88
General 361 1.04 2.11 .053 .852
Vocational 14 .93 1.15
Public 223 .91 1.76 .135 .213
Private 151 1.19 2.48
Student’s academic 
engagement

375 3.10 .69 .68 .000

Table 8.11  Areas of proximal development

Zone Warm’s θ Description % lessons

1 <−1.0 Safe climate and efficient classroom management 16.8
2 −1.0 – 0.0 Basic tasks of teaching and activating students 19.2
3 0.0 – 1.0 Teaching how to learn 20.0
4 1.0 – 3.0 Differentiating teaching 25.1
5 3.0 4.00 Satisfies the basic and (almost all) advanced teaching 

skills
4.8

6 >4.0 Satisfies all teaching skills 14.1
100.0

5.3 � Predictive Value of the Scale

In order to study the predictive validity of the Rasch scale we developed a simple 
scale for measuring the students’ academic engagement.

The scale consists of three items that reflect increasing student involvement: ‘the 
learners are fully engaged in the lesson’, ‘the learners show that they are interested’ 
and ‘the learners take an active approach to learning’. The students’ academic 
engagement scale has a range of 1–4. We found an average score of 3.10 with a 
standard deviation of .69 (cf. Table 8.10). The theta-score of the 28-ICALT-scale 
had a correlation of .68 with the students’ academic engagement scale. So the better 
the teaching skill, the better the students were involved in the lesson. This is an 
indication of the predictive validity of the ICALT28-scale.
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5.4 � A Proposal for Detecting a person’s Zone 
of Proximal Development

The raw score of a perfect Guttman scale predicts which items are responded cor-
rectly or not. This is very helpful and very precise for finding a person’s zone of 
proximal development. The stochastic character of a Rasch scale, however, brings 
along several uncertainties in finding a person’s zone of proximal development. We 
have already seen in Table 8.8 that 27% of the observed teachers have severe devia-
tions from the perfect Guttman model. But even when the items have Q-indices 
(Rost & Von Davier, 1994) nicely near zero and when we wait for more observa-
tions for persons with high G-normed-indices (Meijer, 1994), we still have concerns 
with finding the exact zone proximal development of the observed teachers. The 
reasons for these concerns are found in the stochastic character of a Rasch scale. 
Therefore, we will propose an overall procedure with areas of proximal develop-
ment, based on the meaning of the items. In order to reduce uncertainties in finding 
a person’s zone of proximal development we will use ‘areas of proximal develop-
ment’, instead of separate items.

The easiest items are the items about safe learning climate and efficient class-
room management. These sets of items are followed in difficulty with a group of 
items about the quality of basic instruction. Items that are more difficult are about 
activating students, teaching learning strategies, and the group of items about dif-
ferentiation of teaching, are the most difficult ones. Inspecting Table  8.9 makes 
clear that more or less the same ordering is found in the Rasch scale. We will use 
this ordering in domains of items as indications of the zones of proximal develop-
ment. Our proposal is laid down in Table 8.11.

Next sections give some descriptions of these areas of proximal development. 
The scores are clustered in six categories. We used the Warm’s θ scores: below −1; 
−1–0; 0–1; 1–3; 3–4; and above 4. These are all intervals of just one interval point 
on the Warm’s θ scale. Only one interval is larger (1–3) larger. This had to do with 
the most difficult item. This is of course an arbitrary format, but it guarantees a 
simple application. The meaning of the categories is just the concept that fits with 
the meaning of the items within each category. The meaning of the categories cor-
responds with the complexity level of the teaching skill ranging from low complex-
ity to high complexity. We will present the percentage of lessons we found for 
each domain.

5.4.1 � Safe Climate and Efficient Classroom Management

In 16.8% of the observed lessons, the θ-score is below −1.0. In these lessons, creat-
ing a safe learning climate and in maintaining an orderly classroom management 
was not sufficient. E.g., the atmosphere in the classroom is not relaxed, the lesson 
does not proceed in an orderly manner and the time for learning is not used effi-
ciently. When there were no special events during the lesson or special other reason 
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for this low score, than it is clear that the zone of proximal development of teachers 
within this group is working on a safe climate and an orderly classroom management.

5.4.2 � Basic Tasks of Teaching and Activating Students

In 19.2% of the lessons, the θ-score lies between −1.0 and 0.0. These lessons could 
be improved by e.g. giving more structured and more interactive instructions.

5.4.3 � Teaching Students How to Learn

In 20.0% of the lessons, the θ-score is between 0.0 and 1.0. In these lessons, the 
basic skills of teaching (creating a safe and stimulating educational climate, an 
orderly classroom management, and clear and activating instruction) are sufficient.

These lessons could be improved by teaching students how they can learn things: 
The teacher can improve the lesson by e.g. asking questions that stimulate students 
to reflect and to check solutions.

5.4.4 � Differentiating Teaching

In 25.1% of the lessons, the basic tasks of teaching, activating students, and teach-
ing students how to learn things are observed to be sufficient. These lessons have 
θ-scores between 1.0 and 3.0. These lessons can be improved by adjusting instruc-
tion and the processing of subject matter to relevant inter-student differences. One 
of the most difficult tasks for the teachers in this zone of proximal development is 
offering weaker students extra study and instruction time.

5.4.5 � Lessons Satisfying All Basic and Almost All Advanced 
Teaching Skills

In 4.8% of the lessons, a θ-score between 3.0 and 4.0 is found. Teachers reveal in 
these lessons all basic skills and most advanced teaching skills.

5.4.6 � Lessons Satisfying all Teaching Skills

In 14.1% of the lessons, all 28 teaching skills were exhibited. This is a rather high 
percentage. The percentage of 14% perfect scores could be a reason to add some 
more important items with higher difficulty to this scale. We know that the current 
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version of the ICALT observation instrument can be supplemented with additional 
items about differentiation.

These somewhat arbitrary areas are mostly important for giving a θ-score a 
meaning in terms of the skills of teachers. The θ-score is the actual level of develop-
ment, and the domain (cf. Table 8.9) specifies the zone of proximal development. 
The limits used for these domains are of course somewhat arbitrary. When a lesson 
gets a score that is just below the upper limit of one of the different domains, it is 
probably wise to shift the zone of proximal development to the next area. To give an 
example: A teacher with a score of Warm’s θ = .85 (cf. Table 8.9) does not really 
have to wait until he masters the last item of teaching how to learn, before he can 
start differentiation of his instruction.

6 � Conclusions

In this study, we reported the development of a 28-item-scale for observing teaching 
skills that fulfils the assumptions of the dichotomous Rasch model.

We discovered that the order of item difficulty found among Dutch secondary 
school teachers is in general maintained among secondary school teachers from a 
totally different culture, the South Korean culture. There is one important exception 
in this ordering. In the previous Dutch study, the item ‘fosters mutual respect’ has a 
difficulty parameter that is much lower than in the current Korean study. This is 
probably due to the fact that the word ‘respect’ in Asian cultures has a more strin-
gent meaning than in many Western European cultures. This makes it necessary to 
conduct further and more detailed research into cultural differences in the quality of 
teaching skill.

The scores on the scale had predictive value for the engagement of students. In 
subsequent studies it should be determined whether the scale also has a predictive 
value for the performance of the students.

With this study, we have developed an observation tool with which we can not 
only determine the current level of development of a teacher, but we also can give 
an indication of the zone of proximal development of the observed teacher. The lat-
ter in particular is very important. It simply does not help enough if we tell a teacher 
what his or her score is and what s/he does not do well. The ‘trick’ is to help a 
teacher by pointing out activities that s/he does not do, but that are within her or his 
reach. This ICALT observation instrument offers the possibility to coach teachers 
and guide them in matters that they are not yet doing.
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