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ABSTRACT

This study aimed to explore Omani teachers’ self-efficacy beliefs for teaching science as
inquiry and investigate the influence of demographic characteristics such as gender,
teaching experience, and preparation programme on their beliefs. The study was
conducted with a sample of science teachers for grades 5-8 (n=588). Data collected from
administering the standardized Teaching Science as Inquiry instrument (TSI) to the
sample were analysed using a cross-sectional design. The results showed that teachers
perceived themselves as highly successful in teaching science as inquiry. Female teachers
had higher perceptions of themselves as highly successful in teaching science regarding
Personal Self-efficacy beliefs (PE) and Outcome Expectations (OE) for science teaching as
inquiry than male teachers. Moreover, teachers with more teaching experience perceived
themselves as more highly successful in teaching science as inquiry than those with less
experience. Regarding the type of teacher preparation programme, there was no
statistically significant difference in teachers’ self-efficacy beliefs. Omani teachers with
more experience teaching science by enquiry reported higher mean scores on teaching
science as inquiry. They had higher TSI scores than the teachers with low and moderate
experience. Accordingly, new graduate science teachers need to increase their knowledge
aspects and practices related to science as inquiry (SI). Therefore, the TSI could be used
for science teachers in their training to examine how they conducted teaching science by
enquiry in real classroom situations.
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Introduction

Over the past few decades, the Oman education system has experienced significant reforms.

One of those reforms includes developing science and mathematics curricula by signing, in 2017, an
agreement with Cambridge University Press (Oman Educational Portal, 2020) to implement these
curricula in 2018. This reform in science and mathematics happened at a time when students were not
achieving a high level in international tests such as Trend in International Mathematics and Science
Study (TIMSS) 2007, 2011, 2015, and 2019. Also, a goal of the reform was to meet Oman’s vision 2040
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that students are competitive on national tests. For example, in TIMSS 2019, the average science scores
of Omani eighth-grade students were 457, which was significantly lower than the TIMSS average of
500, with Oman ranking 30th among the 64 participating countries (Mullis et al., 2020). A recent
research study in Oman identified that one of the weakest aspects of students’ performance in TIMSS
was their inability to apply their knowledge to novel situations as well as their failure to understand
shapes and graphs and relate science to daily natural phenomena (Shahat et al., 2022).

To address these findings and concerns, the new Cambridge curricula are directly designed in
four content areas: Scientific inquiry, Biology, Chemistry, and Physics to develop scientific inquiry,
problem-solving skills and assess the learner’s performance in various ways. These curricula differ
from the previous curricula in Oman by focusing on a structure for teaching and learning and a
reference against which learners’ ability and understanding can be checked. All these curricula have
been translated into Arabic and used in Oman in 2017. However, without the high-quality instruction
offered by science teachers in the classroom, it will not be possible to reach the goals of the curricula
(Neumann et al., 2012). Central to how to achieve these goals are teachers’ actions for instruction in
the classroom that are affected by their self-efficacy beliefs (Bandura, 1989). Further, these beliefs have
an influence on teachers’ teaching competencies and sense of professionalism in classroom situations
(Blomeke, 2014).

Before implementing the Cambridge science curricula as a basis for teaching inquiry science in
Oman, there is a need to explore the actual situation of teachers” perceptions of their perceived self-
efficacy for teaching science as inquiry. To support and increase student learning, educators of science
teachers at a national and international level need to know more about teachers’ self-efficacy beliefs
about inquiry instruction (Kaya et al., 2021). Yet, no study has been conducted in the Arab context for
these types of adapted Cambridge curricula. While this research is conducted in Oman, the findings of
this study contribute to the broader literature on science teacher education and inquiry-based teaching
and learning by understanding the factors of in-service teachers’ beliefs and confidence associated
with teaching science content using inquiry processes. An international contribution of this study is its
demonstration of utilizing the Arabic version of the Teaching Science as Inquiry instrument (TSI) in
Oman. The study shows how the instrument items can be successfully used for the Arab language and
culture. The TSI can be used to assess pre-and in-service science teachers' competence in teaching
science lessons with scientific inquiry processes in elementary, lower, and upper secondary schools in
Oman and possibly, in other Arabic-speaking countries. In this way, the translated questionnaire can
aid science education efforts in Oman as well as other Arab countries to implement inquiry learning
with the goal, for example, to improve scores on TIMSS. An additional added value of this study is the
detailed description of the instrument of TSI. The TSI can be used as a single diagnostic scale for
education 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 scientific inquiry
processes. The results of the implementation may help science teachers meet their competence training
needs and influence teacher training by helping establish teachers' confidence to teach effectively with
scientific inquiry processes.

The Omani School System and the Teacher Reform

The Omani public school system comprises Basic Education and Post-Basic Education. Basic
Education is divided into two cycles (grades 1 to 4 and grades 5 to 10). In cycle 1 (grades 1 to 4), boys
and girls are taught in the same classes. The teachers in these grades are usually female. However,
male and female students are taught in cycle 2 (grades 5 to 10) in separate schools. The teachers can be
male and female (Al-Balushi et al, 2022). Science subjects are taught by one teacher, in grades 1 to 10 as
integrated subjects using one single textbook for biology, chemistry, and physics. Post-Basic Education
(grades 11 and 12) comes after the completion of Basic Education. The teachers can be either male or
female. Students are taught science in separate courses such as physics, chemistry, and biology.
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Students can study two or three courses if they want to specialize in science at the university level
(Education Council-Oman (ECO), 2020).

In Oman, science teacher education is structured into Bachelor (BSc) program and a Teacher
Qualification Diploma (TQD) program. The BSc program is jointly offered by the College of Science
and the College of Education. The BSc program includes a focused academic discipline of the courses
at the College of Science. Besides, there is professional preparation at the College of Education. The
TQD program aims to prepare, in two semesters, qualified teachers in the fields of teaching after
receiving their BSc in science (physics, chemistry, or biology) (Shahat et al., 2022).

Theoretical Background

Inquiry Processes as a Goal in Teaching Science

Learning by inquiry helps students develop more scientific ideas and develop their thinking
from small ideas to ‘bigger’ ideas (Harlen & Qulater, 2014) and involves practical work, including
inquiry-based activities and associated learning. Bennett (2003) and Harlen and Qulater (2014)
suggested skills for any activity described as inquiry should include setting up investigations,
collecting data, analysing data, and communicating findings. This is the focus of the Ministry of
Education (MoE) in Oman (Oman Educational Portal, 2020). With the same intention in the USA, the
National Science Teachers Association (2020) supported the National Science Education Standards
(NSES), which identified five features of scientific inquiry as: 1) Learner engages in scientifically
oriented questions, 2) Learner gives priority to evidence in responding to questions, 3) Learner
formulates explanations from evidence, 4) Learner connects explanations to scientific knowledge, 5)
Learner communicates and justifies explanations. These five features of inquiry provide the focus for
the scientific inquiry approaches that have been implemented in the new science curricula in schools
(Oman Educational Portal, 2020) and teacher professional development in Oman (Specialized Institute
for Professional Training of Teachers (SIPTT), 2020). Furthermore, these features are the focus of the
Cambridge international science curricula that are currently being implemented worldwide
(Cambridge University Press, 2020). The study reported here followed the definition of Cambridge
Assessment International Education (2018) about scientific inquiry which “is about considering ideas,
evaluating evidence, planning investigative work and recording and analysing data” (p. 2). Higher-
order cognitive processes include inquiry activities which are highly related to communication skills
because protocols have to be written, arguments have to be developed, and discussions in groups
have to take place (Gillies et al., 2011). Also, there is considerable research evidence that there is a
positive impact of guided inquiry-based instruction (Furtak & Penuel, 2019) on students’ learning
gains (e.g., Stender et al., 2018). However, according to Smolleck et al. (2006) “many teachers believe
that teaching science as inquiry is very difficult and cumbersome to implement and manage within
classroom practice” (p. 140). Among the reasons for this situation is teacher lack of guidance or
training in inquiry processes that facilitate students’ discoveries in practice and thus their learning
(Shahat et al., 2013, 2017). Although the importance of inquiry-based learning is substantial, several
challenges influence teachers’ practices in the classroom such as the length of lessons and their impact
on choices available for teaching (Pozuelos et al., 2010), teachers’ pedagogical and content knowledge
(Crawford & Capps, 2018) as well as how professional development impacts on teachers’ pedagogical
knowledge and affects their confidence to teach by inquiry (Cheng & Li, 2020).

Following the low performance of Omani students on the TIMSS tests, in particular, in 2015,
several teachers’ professional development programmes have been conducted through the Specialized
Institute for Professional Training of Teachers at the MoE. These activities include developing
different professional competencies for early career and experienced teachers on global best practices
and inquiry learning (Al-Balushi, 2019).
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Teachers’ Self-Efficacy for Teaching

Bandura’s social cognitive theory has guided researchers to understand self-efficacy sources
(Kitsantas & Baylor, 2001). In his theory, Bandura (1986, 1989) made links between self-efficacy and
observational learning, defining self-efficacy as “people’s judgments of their capabilities to organize
and execute courses of action required to attain designated types of performances” (Bandura, 1986, p.
103). Christian (2017) defined teaching self-efficacy as (teachers’) “belief in their own ability to foster
learning with instructional tactics, is one predictor of classroom effectiveness” (p. 14).

According to Bandura’s (1977) early work, there are four sources for self-efficacy of mastery
experiences. These sources are expanded upon in later research: 1) mastery experiences are
interpreted as successful if they raise confidence and experiences are interpreted as unsuccessful if
they lower conviction (Bandura, 1989; Britner & Pajares, 2006); 2) vicarious experiences are weaker
than mastery experiences in creating self-efficacy beliefs, but when teachers are uncertain about their
own abilities or when they have limited prior experience they have less self-efficacy (Bandura, 1997;
Britner & Pajares, 2006); 3) social persuasion, referring to verbal and nonverbal judgments of others
when negative can work to defeat and weaken teachers’ self-efficacy beliefs (Bandura, 1986; Britner &
Pajares, 2006); and 4) physiological arousal, such as anxiety, stress, and mood states, during mastery
experiences can likewise defeat and weaken teachers’ self-efficacy beliefs (Bandura, 1986; Britner &
Pajares, 2006).

Bandura also identified four phases of observational learning which illustrate the process
of learning by watching others, retaining the information, and then later replicating the behaviours
that were observed. These are: 1) attention to the required skill, which is impacted by the observer’s
perception of its similarity to the model, the competence of the model, and status (Christian, 2017;
Smolleck et al., 2006; Smolleck & Mongan, 2011); 2) retention and required memory of the skill, which
is acquired during mental or physical practices (Christian, 2017); 3) replication and testing the
observer’s ability to practice the skill (Britner & Pajares, 2006); and 4) an external or internal reason to
imitate the model (Britner & Pajares, 2006). The research literature has reported evidence that teachers’
self-efficacy impacts students’ academic performance by influencing several behavioural and
psychological processes (Bandura, 1986, 1989) and is positively associated with students’ academic
performance outcomes in several domains including science (Caprara et al., 2006). Recent research
studies have shown a positive connection between the teachers’ self-efficacy beliefs and the
implementation of essential features of inquiry (e.g., Kaya et al., 2021). Science teachers who strongly
believe that they can succeed in science learning activities will persevere and be guided by
physiological indexes used to assess the mental load, which promotes confidence as they meet
obstacles and work hard to complete activities successfully. In contrast, teachers who do not believe
that they can succeed in science learning activities will avoid them if they can and will not perform to
the best of their abilities (Britner & Pajares, 2006). Thus, developing self-confidence is essential for
science teachers (Smolleck et al., 2006).

Currently, in Oman, preparation programmes connected to Cambridge science and
mathematics curricula have a responsibility to support self-efficacy beliefs and establish teachers'
confidence and self-competence through hands-on training and micro-teaching. In the practicum at
schools, preservice teachers train on the real science curriculum, which focuses on science as inquiry.
Therefore, the goal is for preservice teachers to have the confidence to teach by investigations upon
graduation and are teaching classes (Al-Balushi, 2019). As a first step, several researchers developed
instruments to measure science teachers’ self-efficacy beliefs (Smolleck et al., 2006). One of these
instruments, Teaching Science as Inquiry (TSI), was designed based on Bandura’s social cognitive
theory and the work of others (Smolleck et al., 2006; Smolleck & Yoder, 2008). TSI also considers the
five features mentioned above of classroom inquiry stated by the NSES (NSTA, 2020). TSI has
identified Personal Self-efficacy (PS) and Outcome Expectancy (OE) as predicting variables for human
behaviour. Bandura (1997) defined personal self-efficacy as “a judgment of one’s ability to organize
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and execute given types of performances, whereas defined an outcome expectation as “a judgment of
the likely consequence such performances will produce” (p. 21).

Research Aim and Research Questions

The current study was designed to investigate the teachers’ self-efficacy as a component of
inquiry instruction in science classrooms in Oman. The following two research questions (RQ) guided
the study:

RQ1: How do teachers perceive the level of their efficacy for teaching science as inquiry in the
Sultanate of Oman?

RQ2: Do the demographic characteristics (gender, teaching experience, and preparation
programme) have an influence on self-efficacy beliefs for teaching science as inquiry?

Methodology

Participants and Settings

The descriptive approach was used in this study. The study sample was selected using the
stratified sampling method (Creemers et al., 2010) and the cross-sectional design involved observing
data from a population at one specific point in time. A large national sample of science teachers
(n=588) from Key Stage 1 (grades 1-4) and Key Stage 2 (grades 5-8) was selected for the study (see
Table 1). Teachers who taught grades 1-8 were chosen because the new Cambridge curricula are only
being implemented in these grades. Teachers gave their consent to participate voluntarily and allowed
data collection for the study. The study was conducted in March 2020 with permission from the
educational authorities at the MoE in Oman. Due to the Covid-19 pandemic, the survey was
conducted and administered online using the Google Forms App, which provided a response rate of
96% without missing data.

Table 1
Description of the Sample in the Study (N=588)

Variable n
Male 130
Gender Female 458
Physics 104
Major Chemistry 147
Biology 111
Science 226
Muscat 81
Al-Dakhlyia 88
Governate North Al-Batienah 72
South Al- Batienah 85
North Al-Sharqyai 229
Al-Thahra 33
Key Stage 1 (grades 1-4) 285
Key Stage Key Stage 2 (grades 5-8) 303
BSc 470
Qualification Diploma 104
MA & PhD 14
Low 14 years 97
Teaching experience Medium 5-9 years 387
High >10 years 104
Total sample (N) 588
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Instrumentation

We adapted a standardized instrument (Smolleck et al.,, 2006) by considering the cultural
differences, education settings, and the Arabic language in Oman. The Teaching Science as Inquiry
(TSI) instrument (see Appendix 1 for the original and adapted Arabic versions) contained 69 items
used to measure in-service teachers’ self-efficacy regarding the teaching of science as inquiry (see
Table 2). The TSI was constructed based on the five features of the National Science Education
Standards (NRC, 2000) and the concept of self-efficacy according, in particular, to Bandura’s social
cognitive theory (Bandura, 1986, 1989, 1997). The TSI consisted of two subscales: Personal Self-efficacy
(34 items) and Outcome Expectancy (35 items).

Table 2

Features, Dimensions, and Items Examples of Teaching Science as an Inquiry Instrument

National Science Education

Standards (NSES) features Personal Self-efficacy (PS) Outcome Expectancy (OE)
Example item Example item
1. Learner engages in I am able to guide students in I expect students to ask scientific
scientifically oriented asking meaningful scientific questions.
questions. questions.
2. Learner gives priority to I am able to encourage students to My students derive scientific
evidence in responding to gather the appropriate data evidence.
questions. necessary for answering their
questions.
3. Learner formulates I am able to provide students I require students to develop
explanations from evidence.  with the opportunity to construct  explanations using evidence.

alternative explanations for the
same observations.

4. Learner connects I am able to negotiate with I expect students to recognize
explanations to scientific students’ possible connections the connections existing between
knowledge. between/among explanations. proposed explanations and

scientific knowledge.
5. Learner communicates and I am able to coach students in the = My students share and critique
justifies explanations. clear articulation of explanations.  explanations while utilizing the
broad guidelines provided.

Note. Illustrated by Mintzes et al., 2013

The teachers’ responses were scored on a five-point Likert scale from “strongly agree” (coded
as “5”) to “strongly disagree” (coded as “1”). The internal consistency of the TSI was estimated by
Smolleck et al. (2006), and the alpha values ranged from .66 to .76 for Personal Self-efficacy and .60 to
.78 for Outcome Expectancy. The TSI's items were translated from English into Arabic with stringent
quality control of the translation process, including back translation (Shahat et al., 2013).

The content validity of the survey was cross-checked with the work of Smolleck et al. (2006).
The TSI has been used in other studies, all of whose results demonstrated TSI's acceptable content and
criterion validity (Mintzes et al., 2013; Seung et al., 2019). To ensure the criterion validity of the Arabic
version of TSI- an expert rating was conducted, including two professors who specialized in science
education and focused on scientific inquiry in Oman. Two experts received a manual, including
information about the five features of the National Science Education Standards (NRC, 2000). They
were asked to consider the issued documents and comment on the adequacy of the items. The result
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was acceptable with the value of Cohen’s kappa .88. Besides, the alpha values ranged from .63 to .78
for Personal Self-efficacy, and .70 to .82 for Outcome Expectancy (see Tables 4-5).

Data Analysis

The data were analysed by using IBM® SPSS® Statistics, Version 25 for processing the data.
To determine the internal validity of the adapted TSI items, correlation analyses (Field, 2009) were
used. The reliability of the items was determined by calculating Cronbach’s Alpha and alpha values
higher than .70 would indicate that the TSI is a reliable instrument (Field, 2009). The expert ratings
were calculated using Cohen’s Kappa (K) (Field, 2009). We conducted Confirmatory Factor Analyses
(CFA) IBM® AMOS, version 24 and used the Chi-Square difference test to confirm a theoretical two-
factor model including 5 features with a general factor model. The normality of variance and
homogeneity of data were checked by using Levene's test and Kolmogorov-Smirnov test respectively.
To answer the research question (RQ 2), a t-test for independent samples and one-way ANOVA with
normally distributed data and homogeneity of variance were used. According to Wu and Leung
(2017), the Likert scale as ordinal data could be treated as an interval scale.

Results

The result of CFA confirmed the two-factor with a five features model with a general factor
model (Figure 1).

Figure 1

Two-Factor Model of Components of Teachers’ Self-Efficacy Beliefs in Teaching Science as Inquiry
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National Science Education Standards (NSES) features

Personal Self-efficacy

Outcome Expectancy (OE)

(PS)

No of a No of a

items (total=.94) items (total=.94)
1. Learner engages in scientifically oriented questions. 7 .75 8 76
2. Learner gives priority to evidence in responding to 8 .78 8 .80
questions.
3. Learner formulates explanations from evidence. 6 .63 7 .80
4. Learner connects explanations to scientific 6 77 4 .70
knowledge.
5. Learner communicates and justifies explanations. 7 .78 8 .82

The results of quality criteria (Table 3) also revealed good reliabilities: Cronbach’s Alpha > .60
for the two dimensions (PS and OE) and the five features of NSES in both dimensions (Griethuijsen et

al,, 2014).

Descriptive Statistics

Table 4

Descriptive Statistics for TSI Scales and Total Score

Scale N Min. Max. M %* SE SD

NSES-PS 588 54 170 141.15 83.03 .54 13.16
NSES-OE 588 49 175 138.85 79.34 .60 14.69
Total TSI 588 103 345 279.75 81.09 1.11 26.96

Note. *>75% were used as a formative benchmark for performance satisfaction (Olah et al., 2010)

The descriptive statistics were calculated for the two dimensions (see Table 4) and their NSES
features (see Table 5) and used to respond to research question 1 (RQ1).

Table 5

Descriptive Statistics and Correlations Regarding NSES Features of Inquiry

Features of TSI No. of A SD  NSES- NSES- NSES-_ NSES- NSES-
items _engage evidence explanation connect communicate
NSES-PS_engage 7 408 47 1 74*(PS) 72%%(PS) 77**(PS) 73*(PS)
NSES-PS_evidence 8 415 .92 1 75**(PS) 81*4(PS) .80**(PS)
NSES-PS 6 416 .87 1 73*(PS) 72%%(PS)
explanation
NSES-PS connect 6 416 .79 1 81(PS)
NSES-PS 7 417 64 1
communicate
NSES-OE engage 8 392 84 1 .78**(OE) .73**(OE) 71%*(OE) .76**(OE)
NSES-OE evidence 8 398 .83 1 78"**(OE) .75**(OE) .83**(OE)
NSES-OE 7 402 72 1 T2 .75**(OE)
explanation
NSES-OE connect 4 390 .82 1 .76"*(OE)
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NSES-OE 8 397 77 1
communicate

Note. SI= scientific inquiry; NSES= National Science Education Standards; A= Average; ** p <.01

The descriptive results of the TSI showed high correlations > .50 (field, 2009) for five features
of NSES in both dimensions (PS and OE). That means that generally, there are intercorrelations and
dependence among these five features in each dimension (PS or OE) in the sample (Field, 2009). This
result supported the internal validity of the two dimensions of TSI Table 5 illustrates that teachers
perceived themselves as highly productive in all five features of TSI (ranging for PS from A= 4.08 to
4.17; for OE from 3.90 to 4.02, in the ‘frequently’ range), suggesting that most of them have TSI in the
range from ‘agree to ‘strongly agree’.

Response to RQ 1

As shown in Table 4, based on the whole instrument, teachers’ responses to TSI indicated that
they perceived themselves as successful in teaching science as inquiry (M = 279.75; >75%). The
teachers also perceived themselves as being successful in teaching science as inquiry in the dimension
of NSES-Personal Self-Efficacy (M = 141.15; >75%), and as successful in teaching science as inquiry in
the whole instrument in the dimension of NSES-Outcome Expectancy (M=138.85; >75%).

Response to RQ 2

To answer RQ 2, the mean values, standard deviations, and independent samples t-test and
one-way ANOVA were calculated.

Gender Differences

The results (Table 6) showed no statistically significant gender differences between the mean
scores for teachers on the NSES-PS dimension of the TSI scale.

Table 6

Means, Standard Deviation, and t-test Values for the TSI Scale by Gender

Scale Gender n M SD df t

NSES-PS Male 130 139.33 12.99 586 1.79
Female 458 141.67 13.18

NSES-OE Male 130 136.35 14.72 586 2.21%*
Female 458 139.56 14.62

Total TSI Male 130 275.35 26.74 586 2.11*
Female 458 281.00 26.92

Note. NGSE-PS= personal self-efficacy scale regarding NSES; NSES-OE = outcome expectancy scale regarding NSES; * p < .05

The t-test results, t(586) = -1.79, p > .05, also revealed that males and females did not
statistically significantly differ in their personal self-efficacy beliefs for teaching science as inquiry.
However, the results showed statistically significant gender differences between the mean scores of
teachers on the NSES-OE dimension of the TSI scale. The t-test results (t(586) = -2.21, p < .05) revealed
that female teachers’ outcome expectancy beliefs for teaching science as inquiry were significantly
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higher than male teachers. Similarly, the total results showed a statistically significant gender
difference between the mean scores of teachers on the total score of the TSI scale in favour of female
teachers’ self-efficacy beliefs for teaching science as inquiry (t(586) = -2.11, p <.05).

Teaching Experience

Table 7
Means, Standard Deviation, and One-Way ANOVA Values for TSI Scale by Experience

Scale Level of experience n M SD df F

NSES-PS Low 1-4 97 137.59 10.74 2 5.76**
Medium 5-9 387 141.33 13.77 585
High >10 104 143.80 12.29

NSES-OE Low 1-4 97 134.96 12.68 2 5.04**
Medium 5-9 387 139.16 15.44 585
High >10 104 141.33 12.84

Total TSI Low 1-4 97 272.31 22.69 2 5.81**
Medium 5-9 387 280.21 28.23 585
High >10 104 284.99 24.38

**p<.01.

Analysis of variance (see Table 7) showed a significant main effect of teaching experience on
two dimensions of the TSI: for NSES-PS (F(2, 585) = 5.76, p < .01), for NSES-OE, (F(2, 585) = 5.04, p <
.01), and total TSI (F(2, 585) = 5.81, p < .01). For NGSE-PS, post hoc analyses using Tukey’s HSD
indicated that TSI in NSES-PS was higher for teachers with high experience than for teachers with
moderate experience, and for teachers with low experience. Regarding NSES-OE, post hoc analyses
indicated that NSES-OE's TSI was higher for teachers with high experience than for teachers with
moderate experience and teachers with low experience. Similarly, for total TSI, post hoc analyses
using Tukey’s HSD indicated that TSI was higher for teachers with high experience than for teachers
with moderate experience and teachers with low experience.

Preparation Programme

Analysis of variance (see Table 8) showed no significant effect of preparation programme on
the two dimensions of the TSI: for NSES-PS (F(2, 585) = .44, p > .05), for NSES-OE (F(2, 585) = 1.65, p >
.05), and total TSI (F(2, 585) = 1.03, p >.05).

Table 8

Means, Standard Deviation, and One-Way ANOVA for TSI Scale by Preparation Programme

Scale Programme n M SD F df  p

NSES-PS BSc 470 14138 1335 44 2 0.64
Diploma 104 14045 1277 585
Master & PhD 14 13878 9.51

NSES-OE BSc 470 139.36 1456 1.65 2 0.19
Diploma 104 13714 1546 585
Master & PhD 14 13436 11.66

Total of TSI  BSc 470 28048 2711 1.03 2 0.36
Diploma 104 27738 27.06 585

Master & PhD 14 27285 1943
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Discussion

Teachers’ self-efficacy is considered a factor that influences teachers’ behaviour in the
classroom (Caprara et al., 2006). The low performance of Omani students on TIMSS 2015 and 2019
may be due to being taught with the old curricula where teachers, unfortunately, did not focus on
inquiry processes as a method of learning science (Shahat et al., 2022). Consequently, as a reform, the
Cambridge science curricula were implemented (Oman Education Portal, 2020), and the sample of
teachers (see Table 1) in this study was selected from teachers who are teaching Cambridge’s new
curricula (only grades 1 to 8) which focuses on inquiry processes.

Regarding the first research question, the findings indicate that Omani teachers believe that
they can create a supportive and productive environment for their students to learn science by
focusing on all features and processes of inquiry (CAIE, 2017; Kaya et al., 2021). The principle of
Bandura's (1986) self-efficacy theory clarified that having a positive experience is the most powerful
way to increase self-efficacy. Crawford and Capps (2018) and Kaya et al. (2021) have noted that
teachers with strong content and pedagogical knowledge can provide a high level of self-efficacy
when it comes to inquiry. As a result of these data, the Ministry of Education in Oman is expecting
improved student results on international tests in the future.

For the second research question, in total, female teachers in Oman scored higher in reporting
their perceptions of teaching science as inquiry in the classroom compared to males. This finding is
consistent with other broader research literature in Oman that female science teachers have more
positive perceptions of their Pedagogical Content Knowledge (PCK) and rated themselves more
highly than their male peers (Ambusaidi & Al-Hajri, 2013). This disparity of perception may be due to
the education system that relies mainly on the separation of male and female schools (Oman
Educational Portal, 2020), which might be leading to differently implemented educational
environments (Keller-Schneider et al., 2020). As noted in Table 1, females are represented almost 4:1
compared to males in the sample of this study and may influence the present mean findings. These
findings are in agreement with those of other studies (e.g., Sarfo et al, 2015) which demonstrate that
female teachers have more positive beliefs about their self-efficacy for teaching than do males in
general.

Regarding the influence of teaching experience, Omani teachers with the most teaching
science experience reported higher mean scores on NSES-PS and NSES-OE. They had higher TSI
scores than did the teachers with low and moderate experience. These findings are in agreement with
other studies (e.g., Cheng & Li, 2020) on the effect of teaching experience on self-efficacy beliefs. This
result may be due in part to the ongoing teacher training programme implemented by MoE of Oman.
Experienced science teachers have received numerous training opportunities about teaching methods
in accordance with scientific inquiry and problem-solving and more than teachers with low or
medium levels of experience (SIPTT, 2020).

Regarding the influence of programme preparation, there were no statistically significant
differences in reported ratings of NSES-PS, NSES-OE or total scores of TSI. We have to keep in mind
that all teachers have been educated as science teachers in their teacher education programme. This
result needs to be discussed carefully due to the relatively small and restricted sample size. There are
large differences in sample size (See Table 1) between the three types of programmes, especially
between the Bachelor programme and postgraduate studies (MA and PhD), which might affect these
results (Field, 2009).

These findings could be translated into reforms in the preparation of science educators by
providing all preservice teachers with a deep understanding of the processes of inquiry and problem
solving and their practices in the classroom (Syawaludin et al., 2022; Zorlu & Zorlu, 2021).

862



Shahat, Ambusaidi & Treagust, 2022

Limitations

The data in this study were collected from a selected sample using a cross-sectional design at a
single point in time which limits causal inferences regarding the bidirectionality of the links. In
addition, TSI was conducted and administered online due to Covid-19 pandemic restrictions. Another
limitation of this study is that teachers’ self-efficacy beliefs for teaching science were assessed using a
self-report measure (Caprara et al., 2006). We could only see how the teachers perceived their self-
efficacy and did not objectively measure their true efficacy in teaching. Therefore, we also recommend
conducting future studies utilizing qualitative methods including interviews and observations in real
practices in the classroom as well as quantitative methods such as questionnaires and tests for
mapping and connecting teachers’ perceptions with their students' learning outcomes. The sample of
this study was drawn from a single country Oman and the six educational governorates but female
teachers from North Al-Sharqyai as a location, with BSc qualifications and medium teaching
experiences of 5-9 years were heavily represented in the study. To generalize the findings to other
countries, we recommend replicating the study on a more prominent and representative sample of
science teachers in various schools in different countries.

Implications

One contribution of this study is that the Arabic version of the TSI scale demonstrated good
parameters and statistics for use in Oman and could be used in other Arabic countries to foster the
assessment of teachers’ beliefs on their self-efficacy for teaching science as inquiry. An additional
theoretical contribution of this study is the detailed descriptions of two dimensions of personal self-
efficacy and outcome expectancy as measured by the TSI (NSES-PS, and NSES-OE). These two
dimensions could be used as a single diagnostic measure to further identify the strengths and
weaknesses of teaching inquiry science. Such a measure might help science teachers meet the training
expectations of education officials regarding teaching science by inquiry and enhance their confidence.
Teachers could use peer evaluation to show the strengths and weaknesses of their performance when
teaching science by inquiry. Afterwards, these reports could be used to document the best practices of
inquiry processes in Omani science classrooms. Another added value of the study is that the findings
indicate that male teachers among different grades may need further knowledge about scientific
inquiry and need more in-service training to establish and enhance their capacity for teaching science
as inquiry (Saglam & Sahin, 2017). This training is essential for achieving the quality of science
instruction (Giiven et al., 2019; Preechawong et al., 2021).

Moreover, this study provided evidence that teaching experience influences teachers’ beliefs.
Accordingly, new graduate science teachers need to increase their knowledge aspects and practices
related to SI. Therefore, the TSI could be used by science teachers in their training regarding SI
processes and how they conducted teaching in real classroom situations.
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Appendix 1: TSI (Smolleck, 2004)

When I teach science...

L) (e e (oL3l) LY saaeie sl B 280

1. Iwill be able to offer multiple suggestions for creating explanations from data.
laaSlall il Ay ) panadls Ll Aua el dalall o g 5
2. Iwill be able to provide students with the opportunity to construct alternative explanations
for the same observations
Aopalall 4 jedly agi) s Jay 5 Jiise JS s jobiaddl jlis) e 2l aa
3. I'will be able to encourage my students to independently examine resources in an attempt to
connect their explanations to scientific knowledge.
Aallall 08 (e Lea jla a8 giall Aalel) A00Y) (e inall @3 il 3l 2080
4. 1possess the ability to provide meaningful common experiences from which predictable
scientific questions are posed by students.
ol G ZIL) Ul AR (e o sl Joadl o da 530 el L
5. Thave the necessary skills to determine the best manner through which children can obtain
scientific evidence.
S 55 pa e sana 8 AW (NS (e AiSall 5aaall gl yae pe g lial) ddlall e bl
6. Iwill require students to defend their newly acquired knowledge during large and/or small
group discussions.
Agalall ) gkl Cusy ol 8 ALY (e 8 (e Al sy
7. My students will select among a list of given questions while investigating scientific
phenomena.
bl 5 clasSlall (e Jals sl Adlall aakien LIS e Gl (i) el
8. I'will provide opportunities through which children will obtain evidence from observations
and measurements.
i i 8 s O N G 5
9. Iwill expect my students to make the results of their investigations public.
Agalal) Ol il (S oy 55 ie daula il ) 8 (o330 15350 (il Adlall 3y g 55 e 08 )5St
10. I will be able to provide opportunities for students to become the critical decision makers
when evaluating the validity of scientific explanations.
sinal) 3 Aalall ALY -yl ) Al as L
11. I will be able to guide students in asking scientific questions that are meaningful.
bl \)M;A.%\S)a_i\)uasﬂ\ﬁ)ﬂ?@.ﬂﬂUymwﬁme@;il\)*\;hash\ \Muaﬂ\ﬂ\_\uaﬂe.\ﬂ\
12. T will be able to provide opportunities for my students to describe their investigations and
findings to others using their evidence to justify explanations and how data was collected.
0=l aglls Al aeny of LA (e ¢Sy Cileliaiind Jagladi g eliy o il
13. I will create (plan) investigations through which students will be expected to gather particular
evidence.
el Sl S YT 8 Al e i il e 1,08 () S
14. I will be able to negotiate with students’ possible connections between/among explanations.
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A sl palel) HISEY) Jsn Dlad 4358y e aladinly Ol auds Jine (S )5 shay of (sl 0 )8 Bllall o a5l (e (5 5Saus
I'will expect students to independently develop explanations using what they already know
about scientifically accepted ideas.

16.

AT BB JleeT i Oy Al 7 ok dan) e e Gl gadl e 5,801 o
I encompass the ability to encourage students to review and ask questions about the results of
other students” work.

17.

Leie Aadl () sy A ABGY) e Badies Apulie Cilelialinl s Al 4
I will be able to guide students toward appropriate investigations depending on the questions
they are attempting to answer.

18.

Ll | e sy ia dallall Ao DU dgaled) ALY alana ol e a8 () Sl
I will be able to create the majority of the scientific questions needed for students to
investigate.

19.

Lelsn Lol ags Aals OGS LY Al FLedl e 58l kil
I possess the ability to allow students to devise their own problems to investigate.

20.

bl ol Y Aaii€ Gl il gy edatl bl aladind e o 0 Al ) 6 Ko
My students will make use of data in order to develop explanations as a result of teacher
guidance.

21.

Agalall ALY 30a3 8 W) sl Gl
I will be able to play the primary role in guiding the identification of scientific questions.

22.

ostall Jine 553 agd |5k O LDIA (e | smplaiany Jin Giale A e LS80 gai Allal) agn 53 e 1508 () 5als
I will be able to guide students toward scientifically accepted ideas upon which they can
develop more meaningful understandings of science.

23.

I possess the abilities necessary to provide students with the possible connections between
scientific knowledge and their explanations.

24.

Aoalall 48 jaall g dn Sl ol panndill (4 83 3 sl B Alhall o yay (o o g3
I will expect students to recognize the connections existing between proposed explanations
and scientific knowledge.

25.

Agale Al &l Al (e a8 i
I will expect students to ask scientific questions.

26.

L;M‘)‘é_\:\);l“ dgl.\”tew\ u\):wsﬂ\ DL;SQJAL@;)H@J})A\ LL\\JL@.A\ Sl
I possess the skills necessary for guiding my students toward explanations that are consistent
with experimental and observational evidence.

27.

Aok A ALY (8 il bl
My students will investigate questions I have developed.

28.

el e Ll B i€ I e e fale ki il S
My students will create scientific explanations based on evidence, as a result of teacher
assistance.

29.

gl QLS s S sy il o) gal) (e Liale SGly il (yaliiny
My students will derive scientific evidence from instructional materials such as a textbook.

oelind o D Ay 5 puall 5 dpnliall UL pead il anii e 538 o Sha
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I'will be able to encourage students to gather the appropriate data necessary for answering
their questions.

31.

cemoadll Qi (el il l gl Jale g g dlat s e 508 () SLa

I will be able to offer/model approaches for generating explanations from evidence.

32.

Ll anadill sl ) e laal) e Audlll g yx e jald o <L
I will be able to coach students in the clear articulation of explanations.

33.

i) elatiu¥) (5 s el ypeadil) S8 A jally Allall a5 55 Ao a8 () oSl ol il 3 AS LA dlee DA
Through the process of sharing explanations, I will be able to provide students with the
opportunity to critique explanations and investigation methods.

34.

el Q) e Alal) dpadall Cilplea¥) oLy Adhall (g calkl
I will require students to create scientific claims based on observational evidence.

35.

I will expect my students to think about other reasonable explanations that can be derived
from the evidence presented.

36.

ALY aand agd Ga il a4 glaeS Ailaall s gital) o) g Adlall CliLiSiU) Jeulas
I'will be able to facilitate open-ended, long-term student investigations in an attempt to
provide opportunities for students to gather evidence.

37.

Aaie s Al eliatinl 3 pay |5 yas 1315 daadail) 3 sall ol alaall (g da g shaall ALY s o idl acluls
I will be able to help students refine questions posed by the teacher or instructional materials,
so they can experience both interesting and productive investigations.

38.

.elafiu S AL Al e peiY sl S 3 Aallall aadatiny IS (Al g Alaall (i g sall FAELA
I'will be able to provide demonstrations through which students can focus their queries into
manageable questions for investigation.

39.

Ll alasiuly ¢l yaadi yy ghat) A0kl ge
I'will require students to develop explanations using evidence.

40.

bl Qs dlee JDA Akl Aalia 5 LA (e Ao sane @il Ay 523 8100S Jaad) 31 o) aadiadss
I'will be able to utilize worksheets as an instructional tool for providing a data set and
walking students through the analysis process.

41.

Aatiall alall 2l e Alcins e (ppadiions pgl) yunah o il o
My students will refine their explanations using possible connections to scientific knowledge
that have been provided.

42.

Coall Aalal) il Sy aa 3o R o el aY) i Lad ) As el o il
I'will be able to model for my students' prescribed steps or procedures for communicating
scientific results to the class.

43.

DA (e gl panadi | sty 0 o) Sy 1 5 Apalall b jeally Aiaal) 8L Sidla o g 5l
I will be able to provide my students with possible connections to scientific knowledge
through which they can relate their explanations.

44.

Lellas JaT e 9L il

I will be able to provide my students with evidence to be analysed.

Lo paael ) ALLYL il Jadin
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My students will engage in questions I have provided them.

46.

el QU s Jie Ao site jolian Leall A ALY Al Jadip
My students will engage in questions that are provided by a variety of sources such as the
textbook.

47.

el ilailad 1) ol A agd aains Al GUld) il Qs
My students will analyse data that has been supplied, while following teacher instruction.

48.

s 21 5 AL g Ay yml AL a5 Ll (e B 59
I will expect my students to clarify the questions provided in an attempt to enhance science
learning.

49.

L) aeal 4 3O bl idla ada
I will be able to provide my students with the data needed to support an investigation.

50.

o 85 3l Ay pal) Do 531 o sladl) (ppaadivn Canal) Adls ) gl i g3 5 Jom 0 Allal) o s
My students will communicate and justify their explanations to the class using broad
guidelines that have been provided.

51.

e 2o ALY e Al e Lilaind A G st ALY ke s
My students will choose the questions they would like to investigate from a list provided.

52.

ol Lo Bl m 8355 S 3k Dl

My students will analyse teacher provided data in a particular manner.

53.

) ) ) (prariins agdl yuands il (S
My students will form their explanations using evidence that has been provided.

54.

S 3ol g 5 gualaall Jlarind JOA (ya <l il 31 4 sllaall A1aY) paany il 35 5l
I will be able to provide my students with all evidence required to form explanations through
the use of lecture and textbook readings.

55.

My students will construct explanations from evidence using a framework I have provided.

56.

?@'\Mﬁ)ﬁmwhmu\;\}\gﬁﬂbw
I'will expect my students to follow predetermined procedures when justifying their
explanations.

57.

Agalall agilind e AladUsal JSY) Qo g Le Jlks aaas
My students will determine what evidence will be most useful for answering their scientific
question(s).

58.

e Vs oo A &y 5 el Y1 ) srany s o pald) slialivy) il paras
My students will design their own investigations and gather the evidence necessary to answer
a particular question.

59.

ﬂ.&.\ﬁ}&bﬂuﬁﬂ\ ea;@ﬁjwybaou:u)hﬂ@w&u}@
I will expect my students to collaborate with me in an attempt to construct criteria for sharing
and critiquing explanations.

60.

) Al 2305 Y1 Lo shadll aladinl oL 8 <l jpeadil) 285 A8 Liially il o gians
My students will share and critique explanations while utilizing broad guidelines that have
been provided.
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61.

padlebiaiivl ohail (g Al 3 ge o yuY) e Aaldl) jabiad) b addie,
I will expect students to use internet based resources or other materials to further develop
their investigations.

62.

a5 el 38 )L v ikl Lgmines 30 L3 LY el
I will be able to model for my students the guidelines to be followed when sharing and
critiquing explanations.

63.

Al fadal ST 5 ags Aml Al agd) ol (s Le (3ulil] el il e il WL
I will be able to instruct students to independently evaluate the consistency between their
own explanations and scientifically accepted ideas.

64.

A edil] 283 A Hlie julaa ae Siidla (i gl a8 i)
I will expect my students to negotiate with me the criteria for sharing and critiquing
explanations.

65.

I'will be able construct with students the guidelines for communicating results and
explanations.

66.

ped e ALY At il da
I will expect my students to refine questions that have been provided.

67.

I will be able to provide my students with explanations.

68.

el Culae ] el ja) 5 @l ghad alasiuly @ jpudill il )
I will expect my students to justify explanations using given steps and procedures.

69.

e Aediall aleall <) i il agdos

My students will comprehend teacher presented explanations.

871



