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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, 0202) 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) 0227, 0211, 0215, and 0219. Also, a goal of the reform was to meet Oman’s vision 0242 

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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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 

(Blömeke, 0214).  

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 (0218) about scientific inquiry which ‚is about considering ideas, 

evaluating evidence, planning investigative work and recording and analysing data‛ (p. 0). 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, 0219) 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. 142). 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., 0212), teachers’ pedagogical and content knowledge 

(Crawford & Capps, 0218) 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 

https://www.verywellmind.com/how-to-become-a-more-effective-learner-2795162
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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. 01).  

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 

Gender 
Male 130 

Female 458 

Major 

Physics 104 

Chemistry 147 

Biology 111 

Science  226 

Governate 

Muscat 81 

Al-Dakhlyia 88 

North Al-Batienah 72 

South Al- Batienah 85 

North Al-Sharqyai 229 

Al-Thahra 33 

Key Stage 
Key Stage 1 (grades 1–4) 285 

Key Stage 2 (grades 5–8) 303 

Qualification 

BSc 470 

Diploma 104 

MA & PhD 14 

Teaching experience 

Low 1–4 years 97 

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 

scientifically oriented 

questions. 

I am able to guide students in 

asking meaningful scientific 

questions. 

I expect students to ask scientific 

questions. 

2. Learner gives priority to 

evidence in responding to 

questions. 

I am able to encourage students to 

gather the appropriate data 

necessary for answering their 

questions. 

My students derive scientific 

evidence.  

3. Learner formulates 

explanations from evidence. 

I am able to provide students 

with the opportunity to construct 

alternative explanations for the 

same observations. 

I require students to develop 

explanations using evidence. 

4. Learner connects 

explanations to scientific 

knowledge. 

I am able to negotiate with 

students’ possible connections 

between/among explanations. 

I expect students to recognize 

the connections existing between 

proposed explanations and 

scientific knowledge. 

5. Learner communicates and 

justifies explanations. 

I am able to coach students in the 

clear articulation of explanations. 

My students share and critique 

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 05 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 04 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 

 

Note. * p < .25; χ² = 6884.316 (df = 0098, p = .222); CFI = .92; RMSEA = .26 
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Table 3 

Reliabilities of Teaching Science as an Inquiry Instrument  

National Science Education Standards (NSES) features Personal Self-efficacy 

(PS) 
Outcome Expectancy (OE) 

 No of 

items 

α 

(total=.94) 

No of 

items 

α 

(total= .94) 

1. Learner engages in scientifically oriented questions. 7 .75 8 .76 

2. Learner gives priority to evidence in responding to 

questions. 

8 

 

.78 8 .80 

3. Learner formulates explanations from evidence. 6 .63 7 .80 

4. Learner connects explanations to scientific 

knowledge. 

6 .77 4 .70 

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 (Ol{h et al., 0212) 

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 

items 

A SD NSES-

_engage 

NSES-

evidence 

NSES-_ 

explanation 

NSES- 

connect 

NSES- 

communicate 

NSES-PS_engage 7 4.08 .47 1 .74**(PS) .72**(PS) .77**(PS) .73**(PS) 

NSES-PS_evidence 8 4.15 .92  1 .75**(PS) .81**(PS) .80**(PS) 

NSES-PS 

explanation 

6 4.16 .87   1 .73**(PS) .72**(PS) 

NSES-PS connect 6 4.16 .79    1 .81**(PS) 

NSES-PS 

communicate 

7 4.17 .64     1 

NSES-OE engage 8 3.92 .84 1 .78**(OE) .73**(OE) .71**(OE) .76**(OE) 

NSES-OE evidence 8 3.98 .83  1 .78****(OE) .75**(OE) .83**(OE) 

NSES-OE 

explanation 

7 4.02 .72   1 .72** .75**(OE) 

NSES-OE connect 4 3.90 .82    1 .76**(OE) 
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NSES-OE 

communicate 

8 3.97 .77     1 

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 3.92 to 4.20, 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 470 141.38 13.35 .44 2 0.64 

Diploma 104 140.45 12.77  585  

Master & PhD 14 138.78 9.51    

NSES–OE BSc 470 139.36 14.56 1.65 2 0.19 

Diploma 104 137.14 15.46  585  

Master & PhD 14 134.36 11.66    

Total of TSI BSc 470 280.48 27.11 1.03 2 0.36 

Diploma 104 277.38 27.06  585  

Master & PhD 14 272.85 19.43    
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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). 
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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 & Şahin, 0217). This training is essential for achieving the quality of science 

instruction (Güven et al., 0219; Preechawong et al., 0201). 

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) 
 

 ػُذيب أدسط انؼهٕو...
When I teach science< 

 
بَد. ٍ انجٛب اد ي  ألذو الزشازبد يزؼذدح العزجُبؽ )ئَشبء( رفغشٛ

1. I will be able to offer multiple suggestions for creating explanations from data. 
 

اد ثذهٚخ نُفظ  ًالزظبد.أصٔد انطهجخ ثبنفشطخ نجُبء رفغشٛ  ان
2. I will be able to provide students with the opportunity to construct alternative explanations 

for the same observations 
ٛخ. ً انًظبدس ثٔشكم يغزمم نشثؾ رفغٛشارٓى ثبنؼًشفخ انؼه ٗ اخزجبس   أشدغ انطهجخ ػه

3. I will be able to encourage my students to independently examine resources in an attempt to 

connect their explanations to scientific knowledge.  
 

ٍ لجم انطهجخ. ٛخ انًزلٕغ ؽشزٓب ي ً اعٞئهخ انؼه  ٍ ًؼُٗ ي اد ان اد ر  ألذو انخجش
4. I possess the ability to provide meaningful common experiences from which predictable 

scientific questions are posed by students.  
 

.ًٙ ٛم انؼه ٍ خالنّ ئٚدبد انطهجخ انذن ٚزى ي عهٕة  ؼم أ ًٓبساد انالصيخ نزسذٚذ أف  ايهك ان
5. I have the necessary skills to determine the best manner through which children can obtain 

scientific evidence.  
 

ٕػبد طغٛشح أٔ كجشٛح. ً ًُبلشخ فٙ يد ٍ خالل ان كًزغجخ ي دذٚذح ان ٍ يؼشفزٓى ان ٍ انطهجخ انذفبع ػ  أؽهت ي
6. I will require students to defend their newly acquired knowledge during large and/or small 

group discussions.  
 

ٛخ. ً ْش انؼه نظٕا ٙ أثُبء ثسث ا اٞعئهخ ف  ٍ ٍ لبئًخ ي ٛ ٍ ث  ٚخزبس انطهجخ ي
7. My students will select among a list of given questions while investigating scientific 

phenomena. 
 

ًالزظبد ٔانمٛبعبد. ٍ ان ٛم ي غٛ انطهجخ ئٚدبد دن غٚزط ٛر انفشص انزٙ يٍ خالنٓب   أر
8. I will provide opportunities through which children will obtain evidence from observations 

and measurements.  
 

َزبئح ثسثٓى  ٌ ٚدؼهٕا  ٍ انطهجخ أ   يُشسٕح.أرٕلغ ي
9. I will expect my students to make the results of their investigations public.  

 
ٛخ. ً اد انؼه مٕٚى طذق انزفغشٛ ُذ ر اد زبعًخ ػ َٕا يزخز٘ لشاس كٕ ٛ ػهٗ رضٔٚذ انطهجخ ثبنفشص ن كٌٕ لبدس   عأ

10. I will be able to provide opportunities for students to become the critical decision makers 

when evaluating the validity of scientific explanations.  
 

ًؼُٗ. اد ان ٛخ ر ً اعٞئهخ انؼه ذ   عأٔخّ انطهجخ ئنٗ ؽش
11. I will be able to guide students in asking scientific questions that are meaningful.  

 
بَد. ًؼٕا انجٛب فٛ خ كٔ اد  ٍ أدنزٓى نزجششٚ انزفغشٛ ٛ ٍ يغزخذي ٚ ٝخش ٛظفٕا اعزمظبءارٓى ٔزَبئدٓى ن  ألذو نهطهجخ انفشص ن

12. I 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.  
غً انطهجخ دنٛهٓى انخ ٌ ٚد ٍ يٍ خالنٓب أ كً ٚ اد  ٛؾ اعزمظبء رٔخط  بص.عألٕو ثجُبء 

13. I will create (plan) investigations through which students will be expected to gather particular 

evidence.  
 

اد. ٍ انزفغشٛ ٛ كًُخ ث ً ٚغ يغ انطهجخ فٙ االسرجبؽبد ان ػهٗ انزفٕ ٌ لبدسا  كٕ  عأ
14. I will be able to negotiate with students’ possible connections between/among explanations.  
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مًجنٕخ. خٛ ان ً ٕل افٞكبس انؼه ّ فؼالً ز َ ٕ د ثبعزخذاو يب ؼٚشف م رفغشٛا م يغزم سٕٔا ثشك طٚ  ٌ ٗ أ ٍ ػه ٚ ٌ انطهجخ لبدس لٕغ أ زً ٍ ان ٌ ي ٕ  عكٛ
15. I will expect students to independently develop explanations using what they already know 

about scientifically accepted ideas.  
 

.ٍ ٚ اٜخش اٞعئهخ زٕل زَبئح أػًبل انطهجخ  ذ  ػهٗ يشاخؼخ ٔؽش ٗ أشدغ انطهجخ   نذ٘ انمذسح ػه
16. I encompass the ability to encourage students to review and ask questions about the results of 

other students’ work.  
 

ُٓب. ٌ نإلخبثخ ػ ٚغؼٕ اعٞئهخ انزٙ  ػهٗ  ًذح  اد يُبعجخ يؼز  أٔخّ انطهجخ َسٕ اعزمظبء
17. I will be able to guide students toward appropriate investigations depending on the questions 

they are attempting to answer.  
 

كٌٕ لبدس  يٕا ثبالعزمظبء.عأ مٕ ٚ ززٗ  ًٛخ انالصيخ نهطهجخ  اٞعئهخ انؼه  ػهٗ ثُبء يؼظى 
18. I will be able to create the majority of the scientific questions needed for students to 

investigate.  
ػهٗ انغًبذ نهطهجخ الثزكبس يشكالد خبطخ ثٓى نالعزمظبء زٕنٓب.  ايزهك انمذسح 

19. I possess the ability to allow students to devise their own problems to investigate. 
 

اد انًؼهى. ٛدخ إلسشبد اد كزُ زطشٕٚ انزفغشٛ ٗ اعزخذاو انجٛببَد ن ٍ ػه ٚ ٌ ؽهجزٙ لبدس كَٕٕ ٛ  ع
20. My students will make use of data in order to develop explanations as a result of teacher 

guidance.  
 

ٛخ. ً اٞعئهخ انؼه ٙ فٙ رسذٚذ  سٔ اٞعبع  أنؼت انذ
21. I will be able to play the primary role in guiding the identification of scientific questions.  

 
وٕ. ٙ نهؼه ُ ٘ يؼ سٕٔا فىٓ رٔ طٚ  ٌ ٍ خالنبٓ أ إ ي غٚزطؼٛ  ٗ بًًٛ زز ٕ أفكبس يمجنٕخ ػه ّ انطهجخ سَ ٛ خٕ ٗ ر ٌ لبدسا ػه ٕ  عأي

22. I will be able to guide students toward scientifically accepted ideas upon which they can 

develop more meaningful understandings of science.  
 

ٍ انؼًشفخ انؼهًٛخ ٔرفغٛشارٓى. ٛ هًخ ث ٙ ثبالسرجبؽبد انًسز اد انؼشسٚٔخ نزضٔٚذ ؽهجز  ايزهك انمذس
23. I possess the abilities necessary to provide students with the possible connections between 

scientific knowledge and their explanations. 
 

ٛخ. ً أنؼًشفخ انؼه ًمزشزخ  اد ان ٍ انزفغشٛ ٛ ٕدح ث ًٕخ ٌ ؼٚشف انطهجخ انؼاللبد ان  أرٕلغ أ
24. I will expect students to recognize the connections existing between proposed explanations 

and scientific knowledge.  
 

ٛخ. ً ذ أعئهخ ػه ٍ انطهجخ ؽش  أرٕلغ ي
25. I will expect students to ask scientific questions.  

 
ًالزظ. أن ٚجٙ  ٛم انزدش غدًخ يغ انذن ُ ً اد ان ِ انزفغشٛ ّٛ ؽهجزٙ ردب اد انؼشسٔٚخ نزٕخ ًٓبس  ايزهك ان

26. I possess the skills necessary for guiding my students toward explanations that are consistent 

with experimental and observational evidence.  
 

ٙ ؽسٕرٓب. اعٞئهخ انز ٙ فٙ   ٚغزمظٙ ؽهجز
27. My students will investigate questions I have developed.  

 
ٛدخ نًغبػذح انًؼهى.عجٛزكش ؽهجزٙ  ٛم كزُ ٗ انذن ٛخ ػه ُ ٛخ يج ً اد ػه  رفغشٛ

28. My students will create scientific explanations based on evidence, as a result of teacher 

assistance.  
 

.ٙ ًذسع ة ان م: انكزب غٚخٛ، يث إد انزذس ً ٍ ان بًًٛ ي اٛلً ػه ٙ دن  غٚزخهض ؽهجز
29. My students will derive scientific evidence from instructional materials such as a textbook.  

 
ٍ أعئهزٓى. ًُبعجخ ٔانؼشٔسٚخ نلإخبثخ ػ َبد ان غً انجٛب ػهٗ رشدغ ؽهجزٙ ند كٌٕ لبدس   عأ
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30. I will be able to encourage students to gather the appropriate data necessary for answering 

their questions.  
 

ٚجٙ. ٛم انزدش ٍ انذن اد ي ًَبرج ٔيذاخم نزنٕٛذ انزفغشٛ ٗ رمذٚى  كٌٕ لبدس ػه  عأ
31. I will be able to offer/model approaches for generating explanations from evidence.  

 
اد. ٕاػسخ نهزفغشٛ ٗ انظٛبغخ ان ٚت انطهجخ ػه كٌٕ لبدس ػهٗ رذس  عأ

32. I will be able to coach students in the clear articulation of explanations. 
 

غًزخذيخ. اد ٔؽشق االعزمظبء ان مُذ انزفغشٛ ػهٗ رضٔٚذ انطهجخ ثبنفشطخ ن كٌٕ لبدس  اد عأ  خالل ػًهٛخ انًشبسكخ فٙ انزفغشٛ
33. Through the process of sharing explanations, I will be able to provide students with the 

opportunity to critique explanations and investigation methods.  
 

.ُٙٛ ٛم انؼ ػهٗ انذن ٛخ انمبئًخ  ً اد انؼه ٍ انطهجخ ثبُء االدػبء  عأؽهت ي
34. I will require students to create scientific claims based on observational evidence.  

 
ًمذو. ٛم ان ٍ انذن الطٓب ي ٍ اعزخ كً ٚ ٖ، ٔانزٙ  ُطمٛخ أخش اد ي ٌ ٚفكشٔا ثزفغشٛ ٙ أ  عأشدغ ؽهجز

35. I will expect my students to think about other reasonable explanations that can be derived 

from the evidence presented.  
 

اٞدنخ. غً  ٓم اعزكشبفبد انطهجخ عٕاء انًفززٕخ، انًغهمخ كًسبٔنخ نزمذٚى انفشص نٓى ند  عأع
36. I will be able to facilitate open-ended, long-term student investigations in an attempt to 

provide opportunities for students to gather evidence.  
 

ئزُدخ. شٔا ثخجشح اعزمظبء شٛمخ  ً ٛ خٛ، ٔنزا ف ً ٛ ًٕاد انزؼه ؼهى أٔ ان ً ٍ ان ًطشٔزخ ي اٞعئهخ ان ٛر  مُ ػهٗ ر  عأعبػذ ؽهجزٙ 
37. 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.  
 

ػهٗ أعئهخ لبثهخ ن غٛ انطهجخ رشكضٛ رغبؤالرٓى  ٚغزط  العزمظبء.عألذو انؼشٔع انؼًهٛخ ٔانزٙ يٍ خالنٓب 
38. I will be able to provide demonstrations through which students can focus their queries into 

manageable questions for investigation.  
 

ٛم. اد ثبعزخذاو انذن ٚش رفغشٛ زطٕ ػٕ انطهجخ ن  عأد
39. I will require students to develop explanations using evidence. 

 
بَد. ٛم انجٛب ئزبثؼخ انطهجخ خالل ػًهٛخ رسه َبد  ٍ انجٛب ًٕػخ ي غٚٛخ نزمذٚى يد ًم كأداح رذس سٔاق انؼ  عأعزخذو أ

40. I will be able to utilize worksheets as an instructional tool for providing a data set and 

walking students through the analysis process.  
 

مٕو ؽهجزٙ  ًمذيخ.ٚ ٛخ ان ً هًخ يغ انؼًشفخ انؼه ٍ ػاللبد يسز ٛ ٛر رفغشٛارٓى يغزخذي  ثزُم
41. My students will refine their explanations using possible connections to scientific knowledge 

that have been provided.  
 

خٚض اإلخشاءاد أٔ انخطإد انالصيخ إلٚظبل ًٛب  ظف. عألٕو ثبنًُزخخ نطهجزٙ ف ٛخ نه ً ُزبئح انؼه  ان
42. I will be able to model for my students' prescribed steps or procedures for communicating 

scientific results to the class.  
 

طٕا رفغشٛارٓى يٍ خالنٓب. ٌ شٚث ٍ أ كً ٚ كًُخ ثبنؼًشفخ انؼهًٛخ ٔانزٙ  ً زٙ ثبنؼاللبد ان  عأصٔد ؽهج
43. I will be able to provide my students with possible connections to scientific knowledge 

through which they can relate their explanations.  
 

ٛهٓب. ٍ أخم رسه  عأيذ ؽهجزٙ ثبٞدنخ ي
44. I will be able to provide my students with evidence to be analysed. 

 
ُٛشغم  ْى ثٓب.ع ٙ أيذ  ؽهجزٙ ثبعٞئهخ انز
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45. My students will engage in questions I have provided them.  
 

سعٙ. ًذ ُٕػخ يثم: انكزبة ان ٙ رمذيٓب يظبدس يز اعٞئهخ انز ُٛشغم ؽهجزٙ فٙ   ع
46. My students will engage in questions that are provided by a variety of sources such as the 

textbook. 
 

بًد انًؼهى. ٛ ٙ أثُبء ئرجبع رؼه بَد انزٙ عزمذو نٓى ف  عٛسهم ؽهجزٙ انجٛب
47. My students will analyse data that has been supplied, while following teacher instruction.  

 
ٚض رؼهى انؼهٕو. ػٔخ نٓى كًسبنٔخ نزؼض اٞعئهخ انؼًش ٛر  ٕػ ٍ ؽهجزٙ ر  أرٕلغ ي

48. I will expect my students to clarify the questions provided in an attempt to enhance science 

learning.  
 

 عأيذ ؽهجزٙ ثبنجٛببَد انالصيخ نذػى االعزمظبء.
49. I will be able to provide my students with the data needed to support an investigation.  

 
مٕو انطهجخ  ٛ ضٔدح نٓى.ع ً ٛخ انؼشؼٚخ ان ٓ ٛ زٕخ طٕؽ ان ٍ انخ ٛ ظف يغزخذي ٚش رفغشٛارٓى ئنٗ ؽهجخ ان رٔجش  ثٕطم 

50. My students will communicate and justify their explanations to the class using broad 

guidelines that have been provided.  
 

ٍ ع ٙ اعزمظبئٓب ي اٞعئهخ انزٙ شٚغجٌٕ ف اٞعئهخ رمذو نٓى.ٛخزبس ؽهجزٙ   ٍ  لبئًخ ي
51. My students will choose the questions they would like to investigate from a list provided.  

 
ٍ انؼًهى ثطشٚمخ خبطخ. ضٔدح ي ً بَد ان  عٛسهم ؽهجزٙ انجٛب

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

م  ًمذو نٓى.عشُٛك ٛم ان ٍ انذن ٛ  ؽهجزٙ رفغٛشارٓى يغزخذي
53. My students will form their explanations using evidence that has been provided.  

 
ٍ خالل اعزؼًبل انًسبػشح ٔلشاءح انكزت. اد ي هثٕخ نزشكٛم انزفغشٛ طً اٞدنخ ان غٛ  ً  عأصٔد ؽهجزٙ ثد

54. I will be able to provide my students with all evidence required to form explanations through 

the use of lecture and textbook readings.  
 

زّ نٓى. ٛ ٍ اإلؽبس انز٘ اػط ٛ ٛم يغزخذي ٍ انذن اد ي مٕو ؽهجزٙ ثجُبء رفغشٛ ٛ  ع
55. My students will construct explanations from evidence using a framework I have provided.  

 
ُذ رجششٚ رفغشٛارىٓ. د يسذدح يغجمبً ػ ٙ ئخشاءا  عزٛجغ ؽهجز

56. I will expect my students to follow predetermined procedures when justifying their 

explanations.  
 

ٍ أعئهزٓى  اكٞثش فبئذح نإلخبثخ ػ ٛم  يب ْٕ انذن ٛخ.عٛسذد ؽهجزٙ  ً  انؼه
57. My students will determine what evidence will be most useful for answering their scientific 

question(s).  
 

.ٍ ٛ ٍ عإال يؼ اٞدنخ انؼشسٚٔخ نإلخبثخ ػ ًؼٕا   عٛظًى ؽهجزٙ االعزمظبء انخبص ثٓى، ٔٚد
58. My students will design their own investigations and gather the evidence necessary to answer 

a particular question. 
 

َمذْب. اد ٔ ٛش نهًشبسكخ فٙ ٔػغ انزفغشٛ ٚ ٙ فٙ يسبنٔخ نجبُء يؼب ٌ ؽهجزٙ يؼ  عزٛؼبٔ
59. I will expect my students to collaborate with me in an attempt to construct criteria for sharing 

and critiquing explanations.  
 

ًمذيخ نٓى. خطؽٕ االسشبدٚخ ان ٙ أثُبء اعزخذاو ان مٕو ؽهجزٙ ثبنًشبسكخ َٔمذ انزفغٛشاد ف ٛ  ع
60. My students will share and critique explanations while utilizing broad guidelines that have 

been provided.  
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شٖ  يٕاد أخ ػهٗ اإلزَشَذ أٔ  ًظبدس انمبئًخ  زطشٕٚ اعزمظبءارٓى.عغٛزخذو ؽهجزٙ ان  ن

61. I will expect students to use internet based resources or other materials to further develop 

their investigations.  
 

مَذبْ. د ٔ ُذ يشبسكخ انزفغشٛا ٙ ػ ٙ عزٛجؼبٓ ؽهجز د انز زًج اإلسشبدا َ ُ  عأ
62. I will be able to model for my students the guidelines to be followed when sharing and 

critiquing explanations.  
 

مًجنٕخ. خٛ ان ً طخ ثىٓ ٔافٞكبس انؼه ٍ رفغشٛارىٓ انخب ٛ م نهزبُعك يب ث غًزم ىٛٛ ان ٗ انزم ٙ ػه  عأػُهَىِ ؽهجز
63. I will be able to instruct students to independently evaluate the consistency between their 

own explanations and scientifically accepted ideas.  
 

اد. مَذ انزفغشٛ شٚٛ يشبسكخ ٔ ؼٙ يؼب  أرٕلغ ٚزفبٔع ؽهجزٙ ي
64. I will expect my students to negotiate with me the criteria for sharing and critiquing 

explanations.  
 

اد. أنزفغشٛ ُزبئح  ٛم َٔمم ان ٕط خطؽٕ انؼشؼٚخ نز ثُٙ يغ ؽهجزٙ ان  عأ
65. I will be able construct with students the guidelines for communicating results and 

explanations.  
 

ذ نٓى. ٞعئهخ انزٙ لذي  عٛؼٛذ ؽهجزٙ طٛبغخ ا
66. I will expect my students to refine questions that have been provided.  

 
اد.  عأرٔد ؽهجزٙ ثبنزفغشٛ

67. I will be able to provide my students with explanations.  
 

اد  اد ٔئخشاء ٕ اد ثبعزخذاو خط ٙ انزفغشٛ ٛذ نٓى.عجٛشس ؽهجز  أػط
68. I will expect my students to justify explanations using given steps and procedures. 

 
ًمذيخ نٓى. اد انًؼهى ان  عفٛٓى ؽهجزٙ رفغشٛ

69. My students will comprehend teacher presented explanations. 
 

 

 


