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 This study examines the effect of a constructivist-based teacher education 

(CBTE) program on pre-service primary teachers’ (PST) instructional 

competence for fostering cognitive activity (IC-CA). A quasi-experimental 

pretest–posttest control group (CG) design was employed with 180  

pre-service teachers assigned to experimental (n=90) and control (n=90) 

groups using stratified allocation within intact cohorts. The intervention 

consisted of a 12-week program incorporating problem-based learning, 

collaborative tasks, microteaching, and reflective activities. Results indicated 

a statistically significant difference in adjusted posttest instructional 

competence scores in favor of the experimental group (EG) after controlling 

for baseline performance. Although both groups showed improvement over 

time, gains were greater in the experimental condition. The findings suggest 

that structured constructivist teacher education is associated with enhanced 

development of multidimensional instructional competence for fostering 

cognitively engaging teaching practices, including instructional design, 

learner interaction, pedagogical questioning, reflection, and instructional 

decision-making. The study provides empirical evidence that practice-

oriented constructivist learning environments can support the development 

of such competence in pre-service teachers. 
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1. INTRODUCTION 

Worldwide, primary education increasingly aims not only at knowledge acquisition but also at 

fostering students’ cognitive activity (CA), critical thinking, and independent learning skills [1]. 

Contemporary learners are expected to actively construct knowledge, apply it in diverse contexts, and engage 

in higher-order thinking processes such as analysis, reasoning, and problem-solving. As a result, primary 

education plays a key role in developing these foundational competencies. 

CA refers to learners’ active engagement in processes of understanding, reasoning, and knowledge 

construction, including attention, reflection, and problem-solving [2]. Research shows that higher levels of 

CA are associated with deeper learning, improved academic achievement, and stronger motivation [3]. 

Achieving these outcomes requires instructional approaches that move beyond teacher-centered practices 

toward more active, learner-centered pedagogy. 

https://creativecommons.org/licenses/by-sa/4.0/
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Constructivist learning theory provides a widely accepted framework for promoting CA.  

It conceptualizes learning as an active process in which knowledge is constructed through interaction with 

content, prior experience, and social collaboration. Constructivist classrooms emphasize inquiry, problem-

solving, collaboration, and reflection, enabling students to actively explore and construct understanding [4]. 

The success of constructivist approaches depends largely on teachers’ ability to design and facilitate such 

learning environments. Therefore, pre-service primary teacher (PST) education plays a critical role in 

preparing future teachers to implement student-centered instruction that supports CA [5]. However, although 

PSTs are often familiar with constructivist principles, many struggle to translate them into practice, 

particularly in designing and facilitating cognitively engaging instruction. 

Prior research suggests that teacher preparedness is closely linked to instructional quality and student 

learning processes [6]. Teachers with stronger preparation in constructivist pedagogy are more likely to employ 

strategies that support inquiry and higher-order thinking. In contrast, insufficient preparation often results in 

continued reliance on traditional instructional methods that limit students’ cognitive engagement. Against this 

background, this study examines the impact of a constructivist-based teacher education (CBTE) program on 

pre-service teachers’ instructional competence for fostering cognitive activity (IC-CA). IC-CA is conceptualized 

as a multidimensional construct reflecting perceived competence in instructional design, pedagogical 

questioning, facilitation of learning processes, reflection, and instructional decision-making. Unlike narrower 

competence measures, it captures multiple interrelated aspects of teaching for cognitive engagement [7]. 

This study addresses several gaps in the literature. First, it extends research on CBTE by empirically 

examining its effects using a quasi-experimental pretest–posttest control group (CG) design. Second,  

it contributes to instructional competence research by conceptualizing IC-CA as a multidimensional construct 

rather than a single-scale measure. Third, it provides evidence from an authentic teacher education context, 

where experimental studies remain limited. The novelty of this study lies in investigating whether 

participation in a structured CBTE program leads to significant differences in PSTs’ IC-CA compared to  

a CG, while controlling for baseline competence. Therefore, the aim of this study is to examine whether 

participation in a CBTE program leads to differences in PSTs’ IC-CA compared to a CG, while controlling 

for baseline competence. Accordingly, the study addresses the following research question: do PSTs in the 

experimental group (EG) achieve significantly higher posttest IC-CA scores than those in the CG, controlling 

for pretest IC-CA? 

 

 

2. THE COMPREHENSIVE THEORETICAL BASIS 

2.1.  Constructivist teacher education: concept, structure, and relevance 

CBTE refers to the preparation of teachers based on the principles of constructivist learning theory. 

It emphasizes active learning, reflection, collaboration, and the construction of knowledge through 

experience. Within this approach, PSTs are not passive recipients of information but active participants in 

their own learning process [8]. They engage in activities such as problem-solving, discussion, microteaching, 

and reflection, which support the development of a deeper understanding of teaching and learning. 

The structure of CBTE typically includes several key components. First, it integrates theoretical 

knowledge with practical experience by enabling PSTs to connect pedagogical theories with real or simulated 

classroom situations, thereby applying abstract concepts in practice. This integration fosters situational 

pedagogical knowledge and strengthens instructional decision-making. Second, CBTE emphasizes 

collaborative learning through joint problem-solving, analysis of pedagogical cases, and co-construction of 

knowledge. Peer interaction exposes PSTs to multiple perspectives, enhancing their ability to reflect on and 

refine their teaching approaches. This collaborative dimension is essential for developing professional 

reasoning in teaching contexts. Third, reflection plays a central role, as PSTs are guided to critically analyze 

their learning experiences, teaching practices, and underlying assumptions about teaching and learning. Such 

reflective processes contribute to professional identity formation and support metacognitive awareness in 

instructional planning and decision-making [9]. 

The relevance of CBTE lies in its potential to prepare teachers for contemporary educational 

demands. In constructivist learning environments, teachers are conceptualized as facilitators rather than 

transmitters of knowledge, guiding learning processes, supporting inquiry, and fostering meaningful 

cognitive engagement and the development of students’ CA. Accordingly, teacher education programs must 

develop not only pedagogical knowledge but also the ability to design, facilitate, and evaluate such 

environments that support students’ cognitive development. Research in teacher education indicates that 

CBTE can positively influence pedagogical thinking and perceived instructional competence, with PSTs 

often reporting a stronger orientation toward interactive teaching strategies, student participation, and support 

for higher-order thinking [10], [11]. However, its effectiveness depends on implementation quality, including 

active engagement, task authenticity, and the quality of feedback provided to PSTs. 
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2.2.  Students’ cognitive activity: definition, components, and educational significance 

Students’ CA refers to learners’ active engagement in knowledge acquisition and construction 

processes [12], [13]. It encompasses core cognitive functions such as attention, perception, memory, 

reasoning, and problem-solving, reflecting both their presence and their qualitative depth during learning.  

A key component is higher-order thinking, including analysis, synthesis, and evaluation, which enables 

learners to progress from surface-level engagement to deep conceptual understanding. Metacognitive 

regulation represents another essential dimension, involving awareness and control of one’s cognitive 

processes, allowing learners to monitor understanding and adjust learning strategies accordingly. CA also 

includes active knowledge construction, understood as the integration of prior and new information to generate 

meaningful understanding. This dimension is particularly relevant in CBTE-oriented contexts, where learners 

engage in interpretation, inference, and application of knowledge in novel situations. The educational 

significance of CA is reflected in its strong association with academic achievement, motivation, and lifelong 

learning skills, as learners with high CA typically demonstrate greater engagement, persistence in problem-

solving, and transfer of knowledge across contexts. Accordingly, CA is considered a core objective of 

contemporary education systems [14]–[16]. Constructivist learning environments are considered effective for 

promoting CA. However, their effectiveness depends on teachers’ instructional competence in designing 

cognitively demanding tasks and facilitating meaningful interaction. In this study, CA is conceptualized as  

a theoretical construct underlying IC-CA rather than as a directly measured student-level outcome. 

 

2.3.  Challenges in preparing pre-service primary teachers for constructivist teaching 

Despite the importance of constructivist approaches, several persistent challenges remain in 

preparing PSTs for their effective implementation. A key issue is the persistence of traditional teaching 

beliefs, as many PSTs have been predominantly exposed to teacher-centered instruction, shaping their 

understanding of teaching as knowledge transmission rather than knowledge construction. Another challenge 

relates to limited opportunities for applying constructivist principles within teacher education programs. 

Although these concepts are introduced theoretically, PSTs often lack sufficient experience in authentic or 

simulated settings, resulting in a gap between theory and practice [17]. Time constraints further limit 

sustained engagement with constructivist pedagogy, reducing opportunities for practice-based reinforcement. 

In addition, PSTs differ in prior knowledge, motivation, and learning experiences, which affects 

their readiness to adopt constructivist approaches [18], [19]. The transition to student-centered pedagogy 

therefore requires sustained practice, structured feedback, and systematic reflection; without these conditions, 

the development of constructivist teaching practices remains constrained [20]. A further difficulty concerns 

the misalignment between pedagogical theory and assessment practices, as PSTs are often evaluated 

primarily on declarative knowledge rather than demonstrated instructional competence in authentic or 

simulated contexts [21], [22]. This misalignment limits the extent to which assessment supports the 

development of practice-oriented skills. Collectively, these challenges underscore the need for teacher 

education programs that coherently integrate theory, practice, and reflection. However, existing research has 

rarely examined whether structured CBTE programs can systematically develop pre-service teachers’ 

multidimensional IC-CA using an intervention-based design in primary education contexts. 

Given the complexity of instructional work in constructivist classrooms, IC-CA is conceptualized as 

a multidimensional construct rather than a single-skill measure. Effective cognitively activating instruction 

requires the integration of instructional design, pedagogical questioning, learner interaction, reflection, and 

instructional decision-making. Therefore, a multidimensional framework is necessary to capture the full 

scope of pre-service teachers’ perceived IC-CA. 

 

2.4.  Theoretical contribution 

This study contributes to the literature on CBTE and instructional competence by advancing three 

interrelated theoretical dimensions. The study extends constructivist teacher education theory by 

operationalizing its core principles, namely active learning, collaboration, and reflection, within a 

multidimensional framework of pre-service teachers’ instructional competence for fostering IC-CA. While 

CBTE has been widely discussed at the conceptual level, its translation into structured competence domains 

remains underdeveloped. This study addresses this gap by specifying how constructivist principles are 

reflected in distinct but interrelated dimensions of instructional competence. It further refines existing 

conceptualizations of instructional competence by explicitly integrating the goal of fostering students’ CA as 

a central organizing construct. Unlike traditional competence models that emphasize general pedagogical 

skills, the proposed framework positions CA not merely as an outcome variable, but as a theoretical lens that 

shapes instructional decision-making, task design, and teacher reflection. In addition, the study integrates 

constructivist learning theory with competence-based teacher education research by linking pedagogical 

processes (e.g., reflection, collaboration, and active learning) with measurable competence structures.  
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This integration provides a more coherent explanatory model of how constructivist teacher education 

influences pre-service teachers’ perceived ability to design and facilitate cognitively activating instruction. 

Overall, the study moves beyond descriptive accounts of CBTE and proposes a structured conceptual model 

that connects constructivist principles with multidimensional instructional competence aimed at fostering 

students’ cognitive engagement and higher-order thinking. 

 

 

3. METHOD 

3.1.  Research design 

This study employed a quasi-experimental pretest–posttest CG design [23]. CBTE was implemented 

as an operationalized intervention model of constructivist teacher education. The design incorporated 

stratification to enhance baseline comparability across key observed covariates while preserving the 

naturalistic structure of the educational setting. Accordingly, it is characterized as a quasi-experimental 

stratified group-level allocation design within intact cohorts rather than a randomized controlled trial. Both 

groups were assessed at two time points: pretest (O₁) and posttest (O₂). The EG participated in the CBTE 

program (X), whereas the CG followed the standard teacher education curriculum (C), delivered under 

routine instructional conditions, as shown in Figure 1. 
 
 

 
 

Figure 1. Pretest–posttest CG design 
 

 

3.2.  Participants 

The study involved 180 PSTs enrolled in the “Primary Education with Information and 

Communication Technologies” program at Abai Kazakh National Pedagogical University. Participants were 

selected using purposive sampling based on predefined inclusion criteria: i) enrollment in a teacher education 

program; ii) completion of foundational pedagogy coursework; and iii) basic ICT literacy. These criteria 

were intended to ensure that participants possessed sufficient academic preparation to engage meaningfully 

with the intervention. Following recruitment, participants were assigned to the EG (n=90) and CG (n=90) 

using a stratified group-level allocation procedure within intact cohorts. Stratification was based on year of 

study, cumulative grade point average (GPA), and gender, with the aim to support baseline comparability 

across groups while preserving the natural structure of existing academic cohorts. 

The adequacy of the sample size was evaluated based on statistical power considerations. A post hoc 

power analysis conducted using G*Power 3.1 [24] indicated that a minimum sample of approximately  

128 participants would be required to detect a medium effect size (d=0.50) with a significance level of 

α=0.05 and a statistical power of 0.80. Since the final sample consisted of 180 participants, the study 

exceeded the recommended minimum sample size. Recent methodological studies have emphasized that 

adequate sample sizes are essential for ensuring sufficient statistical power and the reliability of findings in 

educational research [25]. Therefore, the sample size used in the present study was considered sufficient to 

detect meaningful differences between the EG and CG. 

The mean age of participants was 20.85 years (SD=1.15), with a predominance of female students 

(82.8%), reflecting the typical gender distribution in primary teacher education programs in this context. All 

participants provided informed consent prior to participation. Ethical approval was obtained in accordance 

with institutional research ethics requirements of Abai Kazakh National Pedagogical University. Participation 

was voluntary, and confidentiality and anonymity were maintained throughout the study. 

 

3.3.  Procedure 

Data collection was conducted over one academic semester (12 weeks), from September to 

December 2025, within a teacher education context at Abai Kazakh National Pedagogical University. The 

study followed a structured pretest–intervention–posttest design implemented under naturalistic classroom 

conditions without disrupting the institutional timetable. At the pretest stage, both the EG and CG completed 

an IC-CA assessment with established validity evidence. The assessment was administered simultaneously 

across groups under identical instructions, timing, and testing conditions to ensure procedural consistency. 

Following the pretest, the intervention phase was conducted, during which the EG participated in the 

CBTE program, while the CG followed the standard teacher education curriculum. Both conditions were 

EG 

CG 

O₁ 

O₁ 

O₂ 

O₂ 

X (CBTE) 

C (Standard curriculum) 
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implemented within the same faculty, followed an identical semester schedule, and involved comparable 

instructional workload. Although delivery conditions were controlled, CBTE activities allowed for open-ended 

responses to support variability in pedagogical reasoning. Fidelity of implementation was monitored using  

a multi-method approach, including weekly adherence checks based on instructional plans, structured classroom 

observations at three time points (weeks 4, 8, and 11) using an observation checklist, and analysis of 

instructional artifacts (lesson plans, reflection reports, and microteaching outputs). Observations were conducted 

by trained independent research assistants who were not involved in instruction or assessment. Fidelity 

evaluation focused on adherence to instructional principles rather than uniformity of task outcomes. Posttest 

data were scored by external raters blinded to group allocation to further reduce potential assessment bias. 

 

3.4.  Intervention 

The CBTE program consisted of three contact hours per week (36 instructional hours in total) and 

was fully embedded within the standard curriculum schedule. Each session followed a consistent 

instructional sequence: i) activation of prior pedagogical knowledge; ii) engagement in an authentic 

instructional problem; iii) collaborative analysis of alternative teaching approaches; iv) reflection on 

instructional decision-making; and v) synthesis of key pedagogical principles guided by the instructor. 

Instructional content was organized around progressively complex teaching scenarios drawn from primary 

education contexts. Early sessions focused on identifying and analyzing instructional challenges, whereas 

later sessions required PSTs to design, justify, and refine lesson structures under increasingly complex 

contextual constraints, such as heterogeneous learner groups, time limitations, and curriculum alignment 

requirements. This progression was intended to support the gradual development and differentiation of IC 

across instructional scenarios. To provide a macro-level overview, the intervention was also organized into 

three developmental phases, as shown in Table 1. 

Core components of CBTE included problem-based learning tasks, collaborative instructional 

design, analysis of authentic classroom cases, microteaching activities, and structured reflection. These 

components were implemented as open-ended professional learning tasks that emphasized justification of 

pedagogical decisions rather than reproduction of fixed teaching strategies. The sequence of activities 

followed a gradual increase in task complexity and learner autonomy, allowing PSTs to progressively engage 

in more complex forms of instructional reasoning. 

The CG participated in the standard teacher education curriculum over the same 12-week period with 

equivalent contact hours. The CG program followed institutional requirements and included lectures, seminar 

discussions, textbook-based assignments, and pedagogical practice tasks. Although some interactive elements 

were present, these activities were not organized around iterative instructional design cycles or structured 

reflection on teaching decisions. To ensure comparability of learning exposure across groups, both the EG and 

CG were taught by instructors with equivalent academic qualifications and teaching experience within the 

same department. However, the EG participated in a systematically designed constructivist-based program 

characterized by problem-based learning, collaborative instructional design, microteaching, and structured 

reflection, whereas the CG followed a conventional curriculum without a comparable structured instructional 

design framework. Table 2 presents the weekly structure of the CBTE program in the CBTE condition. 
 

 

Table 1. Phase structure 
Phase Weeks Focus 

Phase 1 1–3 Orientation and analysis 

Phase 2 4–8 Practice and development 

Phase 3 9–12 Reflection and consolidation 

 

 

Table 2. Weekly structure of the CBTE program (CBTE condition) 
Week Focus Instructional focus 

1 Orientation to constructivist pedagogy Activation of prior knowledge 

2 Learning processes Analysis of instructional situations 
3 Instructional design Structuring teaching approaches 

4 Instructional problem-solving Addressing classroom challenges 

5 Collaborative planning Joint instructional design 
6 Questioning strategies Development of pedagogical questioning 

7 Microteaching I Teaching practice + peer feedback 

8 Reflection Analysis of instructional decisions 
9 Learner reflection Supporting student reflection 

10 Case analysis Interpretation of classroom cases 

11 Microteaching II Advanced teaching simulation 
12 Consolidation Integration of pedagogical learning 
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3.5.  Instruments 

To assess PSTs’ IC-CA, a self-report instrument with established validity evidence from the present 

study was used, developed based on constructivist pedagogical frameworks and supported by evidence of 

content and construct validity. The development of the instrument was informed by prior research on 

constructivist teaching and learning environments [26], [27]. In particular, validated measures of 

constructivist teaching practices for pre-service teachers [28] provided a conceptual foundation, while the 

present instrument extends these approaches by incorporating instructional decision-making as an additional 

dimension. Methodologically, the validation procedure followed established practices in educational 

measurement [29], including the use of exploratory and confirmatory factor analysis (CFA). Furthermore,  

the conceptualization of IC-CA is consistent with broader perspectives on student-centered and self-directed 

learning (self-directed learning and student-centered learning: a conceptual comparison), emphasizing active 

knowledge construction and reflective processes. 

The instrument consisted of 30 items comprising five dimensions: i) cognitively activating task 

design; ii) facilitation of learner interaction; iii) pedagogical questioning strategies; iv) reflection and 

metacognitive support; and v) instructional decision-making. All items were rated on a 5-point frequency 

scale (1=never to 5=consistently). As a self-report measure, responses may be subject to perceptual and 

social desirability bias. Prior to the main study, the instrument was pilot-tested with PSTs (n=30) not 

included in the final sample to evaluate clarity, wording, and reliability. Minor revisions were made based on 

feedback. Content validity was established through expert review by four specialists in teacher education and 

educational psychology, who evaluated item relevance, clarity, and representativeness of the construct. 

Construct validity was examined using exploratory factor analysis (EFA) on pretest data and CFA 

on posttest data. EFA supported a five-factor structure consistent with the theoretical model (Kaiser–Meyer–

Olkin (KMO)=0.87; Bartlett’s test p<0.001), explaining 62% of variance. CFA indicated good model fit 

(comparative fit index (CFI)=0.94, Tucker–Lewis index (TLI)=0.93, root mean square error of 

approximation (RMSEA)=0.05). Internal consistency reliability was acceptable to high (Cronbach’s α=0.89), 

with subscale values ranging from 0.78 to 0.86. 

Potential confounding variables were controlled through several design and procedural measures. 

First, participants in the EG and CG were stratified according to year of study, cumulative GPA, and gender to 

enhance baseline comparability. Second, both groups followed the same curriculum content, course duration, 

and assessment requirements, differing only in the instructional intervention. Third, all measurements were 

administered under standardized conditions using identical instruments and procedures. These measures 

helped minimize the influence of extraneous variables and strengthen the internal validity of the study. Table 3 

presents the IC-CA questionnaire structure. 
 

 

Table 3. IC-CA questionnaire structure 
Dimension Description No. of items 

A. Cognitively activating task design Designing tasks that promote reasoning, application, and multiple 

solution strategies 

6 

B. Facilitation of learner interaction Supporting student dialogue, collaboration, and peer learning 6 

C. Pedagogical questioning strategies Using questions to stimulate reasoning and conceptual understanding 6 

D. Reflection and metacognitive support Promoting reflection, self-evaluation, and strategy awareness 6 

E. Instructional decision-making in practice Adapting instruction based on student responses and classroom situations 6 

Total 30 

 

 

3.6.  Data analysis 

To ensure transparency and methodological clarity, all statistical procedures applied in this study are 

systematically summarized. These include the operationalization of the dependent variable, preliminary 

analyses, the main inferential model, assumption testing, and effect size estimation. Table 4 presents a 

structured overview of the statistical analysis strategy. 
 

 

Table 4. Data analysis strategy 
Analytical step Procedure 

Dependent variable  IC-CA composite score based on a validated 30-item instrument; dimension scores were 

standardized and equally weighted 

Descriptive statistics Means and standard deviations for pretest and posttest scores 

Baseline equivalence Independent samples t-tests and Chi-square tests 

Main analysis ANCOVA with posttest IC-CA as dependent variable, group as factor, pretest IC-CA as covariate 

Assumption testing Shapiro–Wilk, Q–Q plots, Levene’s test, linearity checks, homogeneity of regression slopes 

Effect sizes Partial eta squared (η²ₚ) 
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4. RESULTS 

Table 5 presents baseline demographic and academic characteristics of participants. In addition to 

baseline equivalence in IC-CA composite scores, group comparability was examined across relevant 

background variables. No statistically significant differences were observed between groups (p>0.05 for all 

comparisons), indicating satisfactory equivalence at baseline. These results support the internal validity of 

subsequent analyses by confirming that the groups were comparable prior to the intervention. 

 

 

Table 5. Baseline characteristics of participants 
Variable Category EG CG Total 

Gender Female 74 (82.2%) 75 (83.3%) 149 (82.8%) 

 Male 16 (17.8%) 15 (16.7%) 31 (17.2%) 

Age (years) Mean ± SD 20.8±1.1 20.9±1.2 20.85±1.15 
GPA (scale 4.0) Mean ± SD 3.54±0.24 3.51±0.25 3.53±0.24 

Year of study 3rd year 45 (50.0%) 45 (50.0%) 90 (50.0%) 

 4th year 45 (50.0%) 45 (50.0%) 90 (50.0%) 
ICT competence Low 13 (14.4%) 14 (15.6%) 27 (15.0%) 

 Medium 57 (63.3%) 56 (62.2%) 113 (62.8%) 

 High 20 (22.2%) 20 (22.2%) 40 (22.2%) 
Teaching internship Completed 65 (72.2%) 66 (73.3%) 131 (72.8%) 

 Not completed 25 (27.8%) 24 (26.7%) 49 (27.2%) 

 

 

Following the establishment of baseline equivalence, an analysis of covariance (ANCOVA) was 

conducted to examine group differences in posttest IC-CA scores while controlling for pretest IC-CA. 

Assumption checks confirmed that all ANCOVA requirements were satisfied. Adjusted means are presented 

in Table 6. The ANCOVA indicated a statistically significant effect of group on posttest IC-CA scores,  

F(1, 177)=12.94, p<0.001, η²ₚ=0.07, as shown in Table 7, demonstrating a small-to-moderate effect size. 

After controlling for baseline performance, the EG demonstrated higher adjusted IC-CA scores than the CG. 

This represents a small-to-moderate effect size in the context of educational intervention research. 
 

 

Table 6. Adjusted posttest IC-CA means (ANCOVA) 
Group Estimated marginal mean Standard error 

EG 3.60 0.04 
CG 3.32 0.04 

 

 

Table 7. ANCOVA results 
Source Sum of squares df Mean square F p η²ₚ 

Pretest 3.92 1 3.92 25.62 <0.001 0.12 

Group 1.98 1 1.98 12.94 <0.001 0.07 

Residual 27.14 177 0.153    

 

 

5. DISCUSSION 

The findings indicate higher posttest IC-CA scores in the CBTE group compared to the control 

condition after controlling for baseline performance. The results suggest that participation in CBTE is related 

to differences in PSTs’ perceived instructional competence. This pattern is consistent with constructivist and 

sociocultural perspectives, which emphasize that professional knowledge and pedagogical self-perceptions 

develop through guided participation in structured learning environments, collaborative interaction, and 

reflection on instructional processes [30]–[32]. It should be noted that IC-CA reflects self-reported 

instructional competence rather than directly observed classroom teaching performance. 

These findings are consistent with previous research demonstrating that CBTE can enhance 

preservice teachers’ pedagogical reasoning and self-efficacy [33]–[35]. For example, studies have reported 

that structured inquiry-oriented environments contribute to stronger reflective practice and instructional 

awareness among PSTs [36], [37]. Similarly, collaborative and practice-based learning experiences are 

associated with higher levels of perceived teaching competence and more student-centered pedagogical 

orientations [38], [39]. The greater improvements observed in the EG suggest that structured constructivist 

learning experiences provide more sustained opportunities to engage with core pedagogical processes than 

conventional coursework [40]. In this context, IC-CA reflects changes in perceived competence across 

multiple interrelated dimensions, including task design, learner interaction, pedagogical questioning, 

reflective practice, and instructional decision-making. 
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For teacher education practice, these findings suggest that CBTE should be implemented as  

a systematic programmatic design rather than an isolated set of instructional strategies. In particular,  

the development of IC-CA requires sustained, repeated engagement with authentic pedagogical tasks across 

the teacher education curriculum. Teacher educators are encouraged to move beyond exposition-based 

instruction and deliberately design learning sequences in which PSTs progressively assume responsibility for 

planning, enacting, and evaluating cognitively activating instruction. This includes structured scaffolding that 

gradually shifts from guided demonstration to independent instructional design. In addition, the results 

highlight the importance of tight alignment between instructional methods and assessment practices. 

Assessment in teacher education should incorporate performance-based components such as lesson design 

tasks, microteaching evaluations, and reflective justification of pedagogical decisions, rather than relying 

primarily on theoretical examinations. From a program development perspective, iterative cycles of 

microteaching combined with structured peer feedback and guided reflection appear particularly relevant for 

strengthening instructional decision-making. Embedding these cycles across multiple courses may help PSTs 

internalize constructivist principles more effectively and apply them consistently in practice settings. 

Despite these findings, several limitations should be acknowledged. First, the study was conducted 

within a single institutional context, which limits the generalizability of the results to other teacher education 

settings. Differences in curriculum design, institutional culture, and student characteristics may influence the 

effectiveness of CBTE programs. Building on this limitation, future research should examine the stability and 

transferability of IC-CA development across diverse institutional and cultural contexts. Longitudinal studies 

are also needed to investigate whether improvements in IC-CA persist over time and translate into actual 

classroom practice during teaching practicum or early career teaching. In addition, future studies should 

employ multi-method designs combining self-reports with classroom observations, portfolio assessments,  

or supervisor evaluations to provide more robust validation of instructional competence development. 

Finally, future research may explore the relationship between pre-service teachers’ IC-CA and actual student 

outcomes, particularly students’ CA and engagement, to provide stronger empirical evidence of the 

instructional impact of CBTE programs. 

 

 

6. CONCLUSION 

This study investigated the effect of participation in a CBTE program on PSTs’ IC-CA using  

a quasi-experimental pretest–posttest CG design. In simple terms, the study shows that a structured CBTE 

program can improve PSTs’ confidence in their ability to design and implement cognitively engaging 

lessons. The findings indicate that PSTs who participated in the CBTE program demonstrated higher IC-CA 

scores compared to those in the CG. The results further suggest that CBTE is related to differences in PSTs’ 

perceived instructional competence for fostering cognitively engaging teaching practices, including 

instructional design, interaction, questioning, reflection, and instructional decision-making. The observed 

differences indicate differentiated developmental patterns between groups, with greater improvement in the 

experimental condition. 

From a practical perspective, the findings highlight the potential value of integrating problem-based 

learning, collaborative tasks, microteaching, and structured reflection into teacher education curricula. Such 

components provide PSTs with opportunities to actively construct pedagogical knowledge and develop 

competencies aligned with cognitively activating instruction. Strengthening such integrative approaches can 

contribute to the preparation of future teachers for implementing cognitively activating instruction in primary 

education contexts and may support the development of instructional practices within training environments. 

However, it should be noted that the findings are based on self-reported instructional competence, and future 

studies should include direct observations of actual classroom teaching to better assess how these 

competencies translate into real instructional practice. 
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