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Introduction

The teaching process faces many difficulties if science teachers do not
have theoretically supported principles or guidelines to promote classroom
learning. In addition to professional competence and motivational orienta-
tions, teachers’ beliefs are a vital aspect of teachers’ overall competence.
How teacher’s beliefs affect teaching processes and students’outcomes have

been well documented (e.g., Baumert & Kunter, 2013; Ertmer, 2005). Teachers’

views on pedagogical learning theories (PLT) are one aspect of their beliefs,
which are defined as “an organized body of concepts and principles devel-
oped to explain certain phenomena; a description of possible underlying
mechanisms to explain why certain principles are true” (e.g., Ormrod, 2006,
p. 253). Certainly, pedagogical learning theories may open specific routes to
improving student learning outcomes, and therefore teacher performance
in the classroom. Particularly in lower-secondary school science classes, the
teacher’s instructional quality is vital, since student interest and motiva-
tion in science subjects decline during adolescence (Mullis et al., 2020) and
high-quality instruction —provided by high-performing science teachers —is
a crucial key to fostering students’ (life-long) interest in science. A related
consideration is that students’ achievements are strongly related to science
teachers’actions in the classroom, as the teachers’actions are guided in part
by their perspectives and outlook. In the context of the Omani public school
system, the latest TIMSS results show that the 8"-grade students’ score is
significantly lower than the international mean in science (Mullis et al., 2020).
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Abstract. A range of pedagogical learning
theories has been proposed to guide
science teachers’ classroom teaching.

This study presents the results of the
development and use of an 18-item Arabic
language rating scale survey to assess
Omani teachers’ (N = 400) views towards
the application of selected pedagogical
learning theories of potential use in their
science classrooms. The current study was a
quantitative approach following the survey
design. Rasch analysis was used to guide
the analysis of the instrument. The results
suggested that one dimension was defined
by survey items and item independence.
Person and item reliability were acceptable.
Analysis of category probability curves
showed acceptable measurements from
the rating scale. The Wright Map matched
theory and so provided guidance for the
future teaching of Omani science teachers.
This study adds to the literature reporting
the results of science education data
collected from science teachers who teach
for international use in general, and for
Oman and Arab countries in particular.
Perspectives and contributions of the study
findings on improving science teaching and
learning are discussed.
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For a better understanding of the results of our study, we feel it helpful to provide some background of the
teaching of science in Oman. In Omani schools, male and female students are taught in separate schools by teachers
from both sexes in lower secondary schools (Cycle 2, grades 5-10) and by teachers of the according sex in upper
secondary school (Cycle 3, grades 11-12). The class size for the public lower secondary schools on average is 29
students, while the class size for upper secondary schools is 28 (Ministry of Education (MoE), 2021). Typically, an
Omani science teacher teaches 24 science lessons in different classes per week. The language of education for all
classes in public schools is Arabic. Over the past few decades, the general Oman education system has experienced
significant reforms, partially because students’achievements are not high when participating in large-scale assess-
ments such as TIMSS 2007, 2011, 2015 (Mullis et al., 2020). A recent study in Oman identified one of the weaker
aspects of students’ performance in TIMSS to be their ability to apply their prior knowledge to new situations and
relate science to daily natural phenomena (Shahat et al., 2022b). The suggested reforms included developing sci-
ence and mathematics curricula through agreement with Cambridge University Press in 2017 (MoE, 2020). The
new Cambridge curricula, implemented in 2018, was designed to address concerns in four content areas: Scientific
inquiry, Biology, Chemistry and Physics. These curricula differ from previous curricula in Oman by focusing on pro-
viding a structure for teaching and learning and by providing ways to assess students’ ability and understanding.
The MoE supports teachers who teach the new curricula. The Specialist Centre for Professional Training of Teachers
at the MoE teaches them methods of teaching content and assessment.

Currently there are no adequate culturally adapted instruments available for assessing teachers’ views on
pedagogical learning theories in order to a) evaluate the success of teacher training as mentioned above (Ambusaidi
et al., 2022a) and b) explore teachers’ views on PLTs for science instruction. As a result of these needs, the STPLTS
was developed in an effort to understand Omni teachers’ perspectives with regard to one issue that can have an
impact on science teaching success and student science achievement.

Background and Literature Review
The Importance of Pedagogical Learning Theories for Teacher Performance and Student Achievement

Teachers' performance, especially instruction in the classroom, is central to achieving the aforementioned
goals, which are also affected by teachers’ beliefs and views (Bandura, 1989). Teachers' views can be defined as
their beliefs, opinions, way of thinking or range of vision that they have about a topic (Matsumoto, 2009). Every
teacher has implicit views on how students learn and how (science) teaching instructional practice can be most
effective. Many educational theories with the goal of raising students’ performance have been proposed, which
seek to explain the process of teaching and learning. They vary in their bases, principles, and approaches (Stolz
& Ozolins, 2018). Pedagogical learning theories address the same issue of how teaching and learning processes
can be successful.

The present study defines Pedagogical learning theory (PLT) from the work of Kaya et al. (2021), which
theory explains how students receive, process, and retain knowledge during learning, and how ways of learning
are influenced by cognitive, emotional and environmental backgrounds, and past experience. Although PLTs can
help teachers when planning and providing effective learning opportunities, it is often teachers’ implicit views
on teaching and learning (such as transmissive vs. constructivist views) that guide teachers’ performance in the
classroom. (Knight, 2015; McGarr et al., 2017; Stolz & Thorburn, 2020; Tang et al., 2019). It can be argued that the
path teachers choose to guide their science instruction is influenced significantly by a) the extent of their knowl-
edge of how learning takes place, b) the factors that affect students’ learning, and ¢) methods that help teachers
to develop their teaching (Swennen & Volman, 2019). The present study asserts that a critical factor of importance
is assessing science teachers’ views toward pedagogical learning theories.

Several researchers have discussed the importance of teachers’ being familiar with different pedagogical
learning theories. For example, Thorsten (2015) suggested that framing the teaching of a lesson within an explicit
learning theory can change teachers’practical knowledge. By formulating a lesson with a learning theory, a teacher
can better help students question habits and previous experiences. Runesson (2015) has suggested that applying
pedagogical learning theories may improve teachers’ practical knowledge. Furthermore, learning theory can add
value to lesson concepts and learning. Clivaz (2015) and Thorsten (2015) have proposed that teachers make their
own theory and theoretical principles and use them as resources for pedagogical design. Biermann et al. (2015)
found a positive relationship between student teachers’ engagement with the theory-practice link and their self-
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rated teaching skills. They concluded that teachers, who understand what they teach and how they teach it, improve
their instructional performance, and gain more positive attitudes toward teaching itself.

In the context of Oman, the Cambridge science curricula need teachers who can use pedagogical learning
theories so that teachers can focus on a student-centred approach efficiently. That is one reason that we designed
the survey instrument we present here. Certainly, educators of science, and teachers at a national and international
level, need to know more about teachers’ views with regard to the science classroom application of pedagogical
learning theories (Kaya et al., 2021). Being able to access science teachers’ views towards pedagogical learning
theories will certainly be beneficial in efforts to increase students’ science achievement in Oman.

Previous Attempts to Explore Teachers’ Views of Pedagogical Learning Theories

Several studies have focused on the topic of pedagogical learning theories and their role in classrooms.
Surveys of varied formats have been developed to explore these issues (Clayton et al., 2014; Hennebry-Leung et
al., 2019; Knight, 2015; McGarr, 2017; Nilssen & Solheim, 2015; Tang et al., 2019; Stolz & Thorburn, 2020). Tang et
al. (2019) developed a questionnaire and interviews, and both instruments were used to explore the connection
between student teachers’engagement with the theory-practice and their perceived professional competence. A
survey consisting of two dimensions was developed. One dimension was the concept and principle of teaching
and pedagogical learning theories; the second was the relationship between learning and teaching theories and
teachers’classroom practices. McGarr et al. (2017) collected data on 23 student teachers’views of educational theory
via one-on-one interviews. The analysis suggested four categories of student teachers (i.e., resisters, embracers,
acceptors, rejecters). All these instruments lack features that focus on the practices of pedagogical learning theories
in the classroom for in-service teachers.

Clayton et al. (2014) examined pedagogical approaches to exploring theory and practice with preservice
teachers, by reviewing teacher educators’'views via a qualitative case study involving face-to-face semi-structured
interviews with three teacher educators and their students in a course. The findings suggested the importance
of (a) being aware of how theory practices in educator teaching contexts affect preservice teachers’ capacities
and inclinations to engage in effective probing, and (b) discerning when and where the best opportunities and
times are to engage in probing to facilitate learning. The study found that teachers need to examine the theory-
practice relationship more closely in their practice. Some factors were identified as influencing, constraining, or
enabling teaching with theory-practice. In Nilssen and Solheim’s (2015) study, Norwegian preservice teachers were
encouraged to bridge theory and practice by following a student’s learning processes over time. Open-ended
questions revealed three critical components of a research project that made it successful: a) movement between
field practice and coursework, b) the authenticity of the tasks and future relevance for the teaching profession,
and c) experience field diaries and reflection logs. In a longitudinal qualitative case study, Knight (2014) explored
students’ conceptions of the relationship between theory and practice in their learning. Three interview phases
(before course, during the course, at the end of the course), focus group and whole cohort triangulation, and
documentary sources were used. The findings indicated that students were far from naive as they entered training.
The study identified essential shifts in the understanding and role of theory. Stolz and Thorburn (2020) examined
how the contemporary academic literature considered a problem with the practices found in the field of physical
education. They suggested that the relationship between theory and practice becomes noticeable when a method
is ineffective or fails. An increase in the theoretical investigation inevitably leads to modifications to the practice or
practices to achieve satisfactory progress and success. From their point of view, this has become an unavoidable
problem in the field of physical education, given the broken relationship between theory and practice. Knight (2015)
explored student teachers’ conceptions of the role of theory in learning to teach by using small-scale longitudinal
case studies. The results clearly showed that students were not naive at the outset, as they entered training open
to a wide range of learning styles, and they had a positive view of the potential contribution of theory to practice.
The data suggested that theory becomes increasingly valued over time. None of these past studies specifically
considered science teachers, which builds upon what has been learned through past studies.

The current study benefited from the previous studies in formulating our theoretical framework and iden-
tifying the appropriate consideration to be presented in the STPLTS instrument. The current study is built on the
principles and practices of pedagogical learning theories and utilizes the literature of, e.g. Bates (2015), Kaya and
Akdemir (2016), Schunk (2020), and Zhou and Brown (2015).
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Research Aim

Until now, no study has been conducted in Arab countries to check the use and views of science teachers
about pedagogical learning theories. It was imperative to construct the Science Teachers Pedagogical Learning
Theory Survey (STPLTS) to assess Omani science teachers’ acceptance and use of specific pedagogical learning
theories in their science classrooms. Hence, the main research aim was to develop items for the STPLTS, evalu-
ate the scale’s measurement functioning, and interpret the Wright Map to identify starting points for optimizing
Omani science education. While this research was conducted in Oman, the findings of this study contribute to the
broader literature that reports the results of science education data collected from science teachers teaching in
an Arab-speaking country.

Research Methodology
General Background

The current study followed a quantitative approach, including survey design and analysis. Its main aim was
to explore science teachers’ views on pedagogical learning theories. The study was conducted from September
to December 2020. All teachers participating in the study were informed that their participation would not affect
their work at school. It was clarified that the data collection was for research purposes only. All data were fully
pseudonymized, to ensure data linking on one hand but deleting all personal information of teachers that would
allow the identification of individuals on the other.

Sample Selection

The sample consisted of science teachers (N = 400) teaching in grades 5-10 who agreed to answer the survey
and participate in this study. Teachers taught in 11 regions in Oman. They were selected by a stratified random
sampling method, which allowed a representative sample of teachers to be selected in each category (i.e,, teaching
experience, sex, and having completed a teacher education programme). According to Kadilar and Cingi (2005),
stratified random sampling is a helpful blend of randomisation and categorisation, which enables both quantita-
tive and qualitative research to be undertaken. Teachers could participate in or opt-out of the study, and teachers
who agreed to participate provided their consent. All science student teachers participated voluntarily. The sample
was selected, and data collected with official permission from the educational authorities at the Omani Ministry of
Education. Table 1 provides information regarding the sample.

Table 1
Sample Statistics
Teacher’s major course
Physics Chemistry Biology
Teaching experience (more than 5 years) 43.1 % (n=174) 41.8 (n=169) 32.9 (n=133)
Sex (female) 40.1 (n=162) 60.4 (n=244) 48.0 (n=194)
Completed a teacher education programme (BSc) 34.2 (n=138) 44.3 (n=179) 21.2 (n=86)

Instrument and Procedures

The current study used teachers’ views on the relevance of theory as a starting point to build statements
(Cheng et al., 2010; Knight, 2015; McGarr et al., 2017; Tang et al,, 2019). The present study considered teachers’
views on pedagogical learning theories (PLT) as one aspect of their beliefs, which are defined as “an organized
body of concepts and principles developed to explain certain phenomena; a description of possible underlying
mechanisms to explain why certain principles are true” (e.g., Ormrod, 2006, p. 253). The researchers of this study
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self-developed the STPLTS by utilizing previous studies to construct the STPLTS instrument items (Hodson et
al., 2012; Sjelie, 2014). Most of these studies emphasized observations and focus group interviews. For example,
Hodson et al. (2012) studied how student teachers made sense of their learning and professional development
in the university and the school. Sjglie (2014) has also categorized different views by student teachers of the role
of theory within teacher education. These views can make practice explicit; expand teachers’ horizons, prescribe
practice; act as a professional knowledge base; be explicitly divorced from practice, and be implicit within actions.
The STPLTS instrument covers the principles and the practices of pedagogical learning theories. Considering the
cultural differences, education settings, and Arabic language in Oman aspects, altogether, 20 items were developed,
consisting of statements the teachers must agree to, using a 4-step Likert scale ranging from “strongly disagree”
=1to“strongly agree”=4 (Strongly Disagree, Disagree, Agree, Strongly Agree). To evaluate aspects of the construct
validity of the STPLTS, the items (N = 20) were presented to six professors with at least 15 years of experience in
school and academic teaching as well as in educational supervision. Those experts were asked to give their opin-
ions with regard to a number of criteria: relationship of the phrase to the topic, linguistic accuracy, and suitability
for a Likert scale. In addition to the consideration of these topics, we also computed Cohen’s Kappa; the values
for overall pairwise comparisons between all judges were acceptable in the range of .55-1.0 (Becker, 2000). Some
minor modifications were made to two items from the comments provided. For example, a behavioural verb was
placed at the beginning of item 4. The STPLTS'S items were translated from Arabic into English with stringent quality
control of the translation process, including back translation and help from native Arabic and English speakers with
experience in science education. The final STPLTS is provided in Table 2 in both Arabic and English.

Table 2
The 20 Items in the STPLTS

No. Item

bl 5 andel) il Sl o gacl

| see learning and teaching theories as ...

st s Aad 13 oy (8 o1 foalaall g 3lEa) 5 maliall (e de sane (e () 5SE
consisting of concepts, facts, and principles organized within a valuable and meaningful structure.
Leleo 1 puuady Lumns o SIS 5 ggabaall Jay 3l 3 5m1 e el
expressing a model to connect principles and ideas and explain how principles and ideas work.
& ks agh s calaill Lt ) clgie Jal se aad dais Lass
3 emerging from several factors such as learning desire (learning motivation) and understanding the nature of learning.
Al Egan A il A glaaS Lan

1

4 - )
explaining how learning occurred.

5 (Rl aiaall-aeall Ul s AREAY G jlaal) (ga e gana ) il
referring to a set of knowledge related closely to learners, teachers, community/society, and the environment.

6 Agllall gl aleil) ol | e JSE
forming a framework to interpret the learning of learners.

7 conil) ale 5 Al e b il e La R0 o dale A e aiiud

relying on scientific evidence approved and attested by researchers in the field of education and psychology.
g A 8l e isall pedl) 5 Aad il & ol Bpaal e Lpanny S5
partially focusing on the importance of personal experience and understanding the status of learners.
pleall (5 Lag 5 dpusy pail) s jlaall apdail 223505 (50l 5 (35 8 A gana (ga ()5S

’ consisting of a set of laws and principles used for organizing and understanding teachers’ teaching practices.

10 ' . S . Akl o An a5 A1 Jal g (3 el el o 6
being based on philosophical principles related to learners’ internal or external factors.

1 sl 5 48 rdl) oLl Al Gl 4y s Ul e Lgialae 2t
their principles being based on the learner and his/her personal experience in building up knowledge and behaviour.

1 sl 48 prally Al Cijlaal) Jay 58 alal 5 aulal dilee alah
organizing the learning and teaching process and link between previous and new knowledge.

13 alaill 5 andaill sl i Gale 1) ani

providing a scientific framework for teaching and learning strategies.
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A L) Gl 5 A paall alina s Ablall el gl ynsi) | 5] o

" providing a framework to explain behaviour, the source of knowledge, and the acquisition methods for learners.

15 Aaadadl) Aleall 8 Akl s ayil Gyl a0
providing approaches to assess learners’ achievement in the educational process.

16 e Lo s Byl s e 555 ) aliall s Lgialia CRlERS
their principles differing according to the concepts on which they are based and how they explain them.
their philosophy changing according to a change of setting (time and place).

- oo 8 AL 405 e 5l pledl) Loty
teachers’ building them up according to their previous experiences in teaching.

19 A Al bl jall 5 Eganl) &l o g Y IS (e aleall Leagdy
teachers’ understanding them by reading and exploring the results of other educational research and studies.

2 s i) a1 i) Gl 5 Lagh alaall ol

equipping teachers with a complete understanding to explain educational action.

*Items removed following the initial analysis

After the expert rating, the next phase was the empirical evaluation of instrument function. Data were col-
lected, and the properties of the new instrument were evaluated. The instrument items were put together in an
online survey by using the Google Form App (see Table 2 for more details about the sample). After receiving ap-
proval from the Omani Ministry of Education, the online survey was administered to all lower secondary school
science teachers in the Sultanate of Oman.

Data Analysis

The psychometric functioning of the STPLTS was evaluated by using Rasch techniques. Rasch was developed by
Georg Rasch (Rasch, 1960) and greatly extended by the University of Chicago’s Benjamin Wright (Wright & Masters,
1982; Wright & Stone, 1979). Rasch techniques are frequently used in the field of science education (Soeharto &
Rosmaiyadi, 2018; Yusuf et al., 2018) and fields such as medicine (Holmefur & Krumlinde-Sundholm, 2016; Malec
et al., 2007). There are many reasons for Rasch techniques being utilized in these various fields of study to guide
the development of rating scale instrumentation. One reason is that Rasch techniques take into consideration that
the rating scale data is ordinal, and such data cannot be assumed to be linear. Additional reasons for the use of
Rasch is that the technique provides numerous techniques to evaluate the functioning of an instrument (e.g., the
use of a Wright Map to assess instrument functioning). Resources such as Boone et al. (2014), and Bond and Fox
(2016) ) can be consulted for an introduction to Rasch analysis techniques. The widely utilized Winsteps (Linacre,
2021) computer program was used to analyse the data. Altogether, key Rasch analysis techniques were used to
evaluate the functioning of the STPLTS instrument. These broad considerations were a) Dimensionality and Fit, b)
Item and Person Reliability, c) Reviewing Category Probability Curves, d) Independence, and e) Interpretation of
the Wright Map.

Research Results
Dimensionality and Fit

Analysis of fit provides an evaluation of the dimensionality of the STPLTS, which is important for research-
ers to be confident that all items of an instrument measure a single construct. For the analysis, the present study
evaluated the MNSQ Outfit and MNSQ Infit statistics. It used a range of MNSQ from 0.5 to 1.5, a range used by
researchers such as O'Connor et al. (2016).

The study conducted an initial analysis of fit. The results suggested that two items (17 and 18) did not fit. We
removed those two items, and then all our items fit with appropriate MNSQ (Table 3) values. We also used two ad-
ditional techniques to evaluate dimensionality. Li et al. (2016) has proposed that if the biserial point of each item
is above 0.3, it is evidence of unidimensionality. For our data, all items exceed this threshold (Table 3). Principal
Component Analysis of Residuals (PCAR) was also used to evaluate dimensionality. Researchers such as Setari et al.
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(2016) have suggested that an eigenvalue of the 15 contrast below 2.0t provides evidence of an instrument mea-
suring a single construct. In this data set, the eigenvalue of the 15 contrast was 1.83. Thus, the data fit the Rasch
model, and one construct is supported.

Table 3
Summary of the Rasch Item Statistics for Each Construct of the STPLTS

Item Total Score Total Meas_ure Model _S. E. Infit MNSQ Outfit Pt Meast_lre
Number Count (Logits) (Logits) MNSQ Correlation
A1 1402 400 -0.77 0.10 0.95 0.87 0.59
A2 1348 400 -0.23 0.10 0.83 0.84 0.65
A3 1353 400 -0.28 0.10 1.19 1.30 0.55
A4 1339 400 -0.15 0.10 0.94 0.91 0.62
A5 1367 400 -0.41 0.10 1.01 0.97 0.60
A6 1330 400 -0.06 0.10 0.87 0.86 0.66
A7 1353 400 -0.28 0.10 1.03 1.00 0.62
A8 1277 400 0.40 0.09 1.05 117 0.61
A9 1349 400 -0.24 0.10 0.79 0.76 0.67
A10 1298 400 0.22 0.09 0.95 0.94 0.66
A11 1211 400 0.92 0.09 1.38 1.43 0.61
A12 1338 400 -0.14 0.10 0.80 0.76 0.68
A13 1348 400 -0.23 0.10 0.82 0.87 0.66
A14 1295 400 0.24 0.09 0.99 1.05 0.65
A15 1281 400 0.36 0.09 1.01 1.06 0.65
A16 1292 400 0.27 0.09 113 1.21 0.60
A17 DELETED - - - - - -
A18 DELETED - - - - - -
A19 1268 400 0.47 0.09 1.21 1.27 0.61
A20 1334 400 -0.10 0.10 0.96 0.98 0.64

Table 3: Item Number, Total Score is the total raw score for each item from all respondents, Total Count is the total number of
respondents answering an item, Measure is the item measure in Logits, Model S.E. is the standard error of the item measure in
logits, Infit MNSQ is an assessment of item fit, MNSQ Outfit provides an assessment of item fit, Pt. Measure Correlation is Point
Measure Correlation.

Item Reliability and Person Reliability

Rasch techniques also provide an assessment of item reliability and person reliability. Furthermore, they al-
low the computation of item-separation indices and person-separation indices. The Rasch reliability indices are
analogous to alpha, but these values take into consideration many issues, such as that the rating scale data is
ordinal. The separation indices provide a mechanism by which one can assess how well an instrument is separat-
ing persons and items. Malec et al. (2007) have suggested target values of person reliability of 0.8 or higher, item
reliability of 0.9 or higher, person separation of 2.0 or higher, and item separation of 4.0 or higher. For the STPLTS
instrument, person reliability was 0.88, item reliability was 0.94, person separation was 2.77, and item separation
was 3.92.Thus, all these thresholds were met, with the exception of item separation. However, the item separation
was very close to the target value.
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Rating Scale Functioning by Reviewing Category Probability Curves

Rasch techniques provide a variety of methods by which nuances of functioning of the rating scale can be
evaluated. The most common method of assessing rating scale functioning is a review of the so-called probability
curves (Fitzpatrick & Hill-Briggs, 2015). Figure 1 provides the probability curves for the STPLTS instrument. When
an instrument rating scale is well functioning, one should observe distinct peaks where each rating scale category
is most probable. The observed analysis is presented in Figure 1, and we observe the target pattern.

Figure 1
Category Probability Curve for the STPLTS Instrument

1
0.9 4
0.8 4 SA
A
£ 07 SD
) D
_g 0.6
o
L=
[« B
e
g, 0.4
P
el
e
¢ 02
0.2 4
0.1 4
& 7 6 5 4 3 2 1 0 1 2 3 &4 5 & 7 &8

Measure relative to item difficulty

Note. SD= strongly disagree; D= disagree; A= agree; SA= strongly agree

These curves can also be reviewed regarding the location and spacing of the Andrich Thresholds. These are
located at the intersection of the curves for adjacent categories (e.g. where the rating scale curve for Strongly Agree
intersects the curve for Agree). Linacre (1999) has suggested that the Andrich Thresholds should be ordered, the
gaps between adjacent Andrich Thresholds be greater than 1.4 logits, and that gaps between adjacent Andrich
Thresholds be less than 5.0 logit. The gaps for this study are 1.58 and 2.86, and the Andrich Thresholds are ordered.

Linacre (1999) has also suggested additional aspects of the rating scale that should be reviewed. These
additional considerations are observed counts for each rating scale category of at least 10, observations uniformly
distributed, average measures need to increase monotonically with each rating scale category, and Outfit MNSQ
values should be less than 2.0. The suggestions outlined by Linacre regarding rating scale functioning are all abided
to; Table 4 provides this data.
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Table 4
Summary of the Rating Scale Performance the STPLTS

Observed

Category Label Olgsoeur::d Observed% Aver§ge Infit MNSQ I\sl);tsﬂcf) Tﬁrn:sr::; d (Lsgaﬁs)
(Logits)
Strongly Disagree 14 2 0.24 1.51 1.89 NONE
Disagree 741 10 0.47 0.98 1.02 -2.01 1.59
Agree 3193 44 1.50 0.88 0.87 -0.42 2.86
Strongly agree 3152 44 297 0.96 0.96 244

Table 3: Category Label, Observed Count is the number of respondents selecting the category, Observed % is the percent of

all respondents who selected a specific category, Observed average is “the average of the (person measures - item difficulties)
that are modelled to produce the responses observed in the category” (Linacre, 2021), Infit MNSQ is “the average of the INFIT
mean-squares associated with the responses in each category” (Linacre, 2021), Outfit MNSQ is “the average of the OUTFIT mean-
squares associated with the responses in each category” (Linacre, 2021), Andrich Threshold is “the calibrated measure of the
transition from the category below to this category,” (Linacre, 2021). Gap is the difference in adjacent Andrich Thresholds.

The Observed count column is above 10 for each rating scale category. The Observed count column reveals an
increase with the rating scale category, but no decrease at the highest rating scale category. The average measure
(Category Measure) increases with each rating scale category, and the Outfit MNSQ for the rating scale categories
is below 2.0. Thus, utilizing a wide range of techniques to evaluate the rating scale functioning, the scale appears
to be well functioning.

Independence

A component of our analysis consisted of evaluating the independence of items. Fitzpatrick and Hill-Briggs
(2015) have suggested that a review of correlations between item residuals can be used to evaluate independence.
Those authors have suggested that if correlations are below .7, that provides evidence of independence. In our
study, all items exhibited a correlation below .7.

Wright Map

Figure 2 provides a Wright Map. In terms of our work with science teachers, there are several patterns in the
Wright Map that we feel were informative for us in our work with Omani science teachers. Needless to say, some
of those patterns would be helpful for the training of science teachers outside of Oman. There are also patterns in
the Wright Map that helped in evaluating some components of the measurement functioning of the instrument.

https://doi.org/10.33225/jbse/22.21.513 W
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Figure 2
The Wright Map of the STPLTS
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Note. Items are organized on the logit item measure scale. ltems with a lower item measure were easier for the respondents to agree
with than items with higher item measures. For example, item A10 was easier to agree with than item A15.

The Wright Map was used to examine the spacing and order of items. The items were generally distributed
throughout the variable of the STPLTS. The ordering of item by difficulty reflects the rating scale categories
selected for items. We found that items A2 and A13 were close together, which indicates that these items mark
similar parts of the construct. This means that they may be redundant for measurement, suggesting that one could
delete one of the items to help the instrument measure more efficiently (Davis & Boone, 2021). For other items
very close to each other, one might consider removal of 1 or 2 more items. There are also cases of gaps between
items. For example, the gap between items A1 and A5, and the gap between items A17 and A11 could each be
filled with a new item. This procedure of removing redundant items and filling gaps with items would improve
the measurement function of the instrument without increasing the number of items on the instrument. Future
versions of the STPLTS instrument could include new items to fill these gaps and in doing so increase the overall
STPLTS's measurement precision. We suggest that future versions of the instrument contain such new items.

An interpretation of the ordering and spacing of items as a function of topic is also of great importance for
Oman and science teacher training. At the bottom of the Wright Map, we see examples of knowledge of peda-
gogical learning theories that many Omani science teachers are most likely to indicate they are in agreement
with. At the top of the map, we see similar examples that fewer Omani science teachers report agreeing to. For
example, the Wright Map (Figure 2) shows that item A1 “l see learning and teaching theories as consisting of
a set of concepts, facts, and principles organized within a valuable and meaningful structure” was located in a
position that suggests most Omani science teachers found this item to be the one they were most likely to agree
with. Item A5, “referring to a set of knowledge related closely to learners, teachers, community/society, and the
environment,” was the survey item which was the 2" -most easy to agree with survey item.

In contrast, item 17, “Teachers’ understanding them by reading and exploring the results of other edu-
cational research and studies,” was found in a location (higher up the Wright map) that confirms the need to
foster teachers’knowledge and experience on science literature and research in science education (Shahat et al.,
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2022b). This was an item that was one of the harder for the respondents to agree with in comparison with the
other items. Item A11,“Their principles being based on the learner and his/her personal experience in building
up knowledge and behaviours,”was also located in a position suggesting it was harder for respondents to agree
with. This suggests the need to enhance science teachers’ awareness by providing training and considerable
knowledge on the principles of these theories and its need to be practised with students (Zaidi & Nasir, 2015).

Discussion

The aim of the presented study was to develop and evaluate an instrument for assessing Arabic science
teachers’ views on a variety of pedagogical learning theories. Assessing science teachers’ views toward these
theories is important in that such views will influence instructional performance and hence student achieve-
ment. In Oman, one representative Arabic country, science education has undergone recent reforms as a result
of unsatisfactory results of Omani students in large-scale international assessments. Those reforms have had an
impact not only science instruction but also the professional development of science teachers. We decided that
Omani efforts could be informed by evaluating teachers’ professional competence - in particular, their views
on pedagogical learning theories. A literature review revealed that existing instruments measuring teachers’
views on PLT were not suitable for the specific context of science teaching in Oman. As a result, the STPLTS was
developed. An online STPLTS was administered to 400 Omani science teachers. The average responses for all
items were higher than 3.0 (Agree). This means that most respondents understand the importance of using
pedagogical learning theories in their science classrooms. Of course, there is more to this than just an average,
but it does provide a very broad overview of the teachers’ typical attitudes. Therefore, it may seem that there is
no relationship between the teacher’s view of PLT and the actual student’s achievement. A possible interpreta-
tion of this is that there may be a gap between teachers’ view and understanding of PLT and their actual use of
PLT in classes.

Rasch measurement techniques were used for evaluating the psychometric functioning of the instrument.
Evaluation of fit, point biserials and Principal Component Analysis of Residuals all suggested a single dimension
was measured by the scale. The values of these analyses all exceeded the suggested target values. The scale
exhibited strong reliability and separation, with only item separation exhibiting a value just short of a suggested
target value. The overall analysis of rating scale functioning, from the guidance of Linacre (2021), suggests very
good rating scale functioning. In addition to these analyses, the independence of items was also evaluated.
The results suggested item independence from the criteria provided by Fitzpatrick and Hill-Briggs (2015). Thus
overall, from a broad array of measurement criteria, the scale was found to exhibit strong measurement proper-
ties. There are some aspects of the scale that should be monitored over time.

The considerations that we present below are a function of the sample, as is the case with any study. It will
be important to use the instrument with other samples, as 9.2% of respondents have measures at the extremes
of the scale. In future samples it will also be important to assess if respondents also are located at the top of the
scalein a similar manner. If so, future versions of the instrument should have more added items, which are harder
to “strongly agree” with. This would help decrease the chances of a respondent having a maximum measure.
A related topic concerns the targeting of the instrument. A commonly used rule of thumb is that there should
not be more than a 1.0 logit difference between the average person measure and the average item measure for
an instrument. In part, because of the respondents clustering at the top of the scale, the difference between
the average item measure and the average person measure was not less than 1.0 logits. With future use of the
instrument, it will be important to assess this targeting of the STPLTS. As has been mentioned for the percentage
of respondents at the top of the scale, future versions of the STPLTS might include 1-3 added items that are not
easily answered with “strongly agree’, even by the most confident teachers. This might result in a targeting of
less than 1.0 logits. DIF (Differential Item Functioning) is often a common analysis conducted when evaluating
the functioning of scales (Boone, & Staver, 2020), in essence a DIF analysis consists of a technique by which
the measurement functioning of the scale can be compared as a function of a subgroup. When data can be
collected from non-Omani settings, we plan to conduct a DIF analysis to compare the instrument functioning
as a function of this Omani sample and a non-Omani sample.

This study looked major for DIF and not just sex. In future data collection it will be important to explore
differential item functioning with regard to sex as well as exploring the impact of new items to fill in the Wright
Map gaps.
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From the item-ordering on the Wright Map, it is clear that some items (A11, A17, A8) are surprisingly low—
Omani teachers find these items among the more difficult to agree with in some manner. For example, the Wright
Map results suggest that Omani science teachers need more attention to principles based on the learner and
his/her personal experience in building up knowledge and behaviour during the preparation programmes (item
11). The study results suggest that Omani science teachers need to know more about educational research and
studies related to teaching theories (item 17). The results indicate that Omani teachers also need to focus on the
importance of personal experience and understanding the status of learners (item 8). Clearly, the results sug-
gest that reform of current preservice courses and in-service courses regarding this knowledge and its related
practices is required. As a first step, we are planning workshops and training programmes to refresh the Omani
science teachers’knowledge and practices on the principles of teaching theories (Al Jabri et al., 2018). Naturally,
it is planned to collect added survey data from teachers before and after such courses to measure changes in
the science teachers’ views.

Some survey items are surprisingly high (A1 “consisting of concepts, facts, and principles organized within
a valuable and meaningful structure’ & A5 “referring to a set of knowledge related closely to learners, teachers,
community/society, and the environment”). These two items are most easy for respondents to agree with. This
suggests that Omani teacher preparation and professional training programmes at the Ministry of Education
provide teachers with a good opportunity to understand that learning and teaching theories consist of concepts,
facts, and principles organized within a valuable, meaningful structure.

Some items (A3 “emerging from several factors such as learning desire (learning motivation), understanding
the nature of learning” & A7 “relying on scientific evidence approved and attested by researchers in the field of
education and psychology”) are surprisingly high (harder to agree with than items below them). Their relative
location suggests it is essential for Omani science teacher training to focus more on the evidence approved
for teaching and learning theories by researchers. Omani science teachers also need to be provided with more
examples about how to enhance motivation for learning.

We were surprised not to see items (A2 “expressed as a model to connect principles and ideas and explain
how principles and ideas work” & A8 “partially focusing on the importance of personal experience and under-
standing the status of learners”) near each other. Similarly, we did not see items (A4 “explaining how learning
occurred” & A6 “forming a framework to interpret the learning of learners”) near each other. We hypothesize
that this is because a theoretical course in the cohort plan for Omani science teachers focuses on educational
psychology. More specifically, on the principles and ideas of teaching theories and practical work on personal
experience and understanding the status of learners. Since this non-practical course focuses only on theoretical
frameworks, this could explain why items (A2) & A8 and items (A4) & A6 are near each other.

Conclusion and Implications

From the Rasch measurements, the STPLTS showed promising psychometric properties. Generally, the STPLTS
scale functioned as expected and defined a single trait. The values of item reliability and item separation, as
well as person reliability and person separation, were acceptable. Despite cases of clustering of items and gaps
between items, the Wright Map showed that items were generally well-spaced across the STPLTS’s construct. As
a suggestion for future studies on the STPLTS, we recommend adding items with the goal of closing the gaps
between items on the Wright Maps.

The issue of item order is vital because the order reflects the teachers’ views toward applying pedagogical
learning theories in the classroom. It will be important in Oman that interviews are conducted with teachers to
understand further the patterns of the Wright Map. Such a next step would allow us to identify further needs
of Omani science teachers’ training and professional development programmes. It is also recommended to
replicate the study and collect data from different educational regions in Oman (e.g., Muscat, Adh-Dhahirah,
North Al-Batinah, South Al-Batinah, Al-Buraymi, Al-Wusta, North Al-Shargiyah, South Al-Sharqiyah, Dhofar,
Musandam, Muscat).

To optimize Omani science teacher education, teachers need more exposure to philosophical principles
related to learners’internal or external factors during the preparation programmes. Science teachers’awareness
needs to be fostered by providing training and considerable knowledge on the principles of these theories and
their need to be practised with students. It is essential for Omani science teacher training to be more focused.
Omani science teachers need to be provided with more examples of enhancing motivation for learning. Accord-

524

W https://doi.org/10.33225/jbse/22.21.495



Journal of Baltic Science Education, Vol. 21, No. 3, 2022

|SSN ]648_3898 /Print/ USE OF RASCH ANALYSIS TO DEVELOP AN ARABIC LANGUAGE SURVEY (STPLTS) TO
MEASURE OMANI SCIENCE TEACHERS’ VIEWS TOWARDS THE CLASSROOM APPLICATION OF
|SSN 2538_7] 38 /Online/ PEDAGOGICAL LEARNING THEORIES

(PP. 513-527)

ingly, reform of current preservice courses and in-service professional development programmes with regard
to this knowledge and related practices is required.

One international contribution of this study is its demonstration of utilizing the Arabic version of the
STPLTS in Oman. The study shows how instrument items can be successfully developed and applied for the
Arab language and culture. The STPLTS could foster the assessment of pre-and in-service science teachers’
competence in teaching science lessons by applying pedagogical learning theories in their science classrooms
in elementary, lower, and upper secondary schools in Oman and possibly, in other countries. This survey will aid
science education efforts in Oman as well as other Arab countries. An additional added value of this study is the
detailed description of the instrument of STPLTS. The STPLTS can be used as a single diagnostic scale for educa-
tion officials in Oman and other countries to identify further strengths and weaknesses in pre- and in-service
science teacher training programmes regarding the application of pedagogical learning theories. This may help
science teachers, or teachers in general, to meet their competence training needs and influence teacher training
and help establish teachers’ confidence to teach effectively by applying pedagogical learning theories. It could
result in better practices when using STPLTS in science classroom teaching.
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