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ABSTRACT
Many think that universities can only teach inert knowledge. Flipped classrooms specifically, just-in-time 
teaching and peer instruction are two learner-centered strategies that have proven effective and popular, both 
when implemented separately and when integrated. This study proposes a PI-Based JiTT strategy enhanced 
by supporting technology. It tests its effectiveness in addressing inert knowledge in a pre-service teacher 
classroom management course from an attention control perspective. Two study groups participated in this 
study, one in a PI-Based JiTT class and the other in a conventional JiTT class. This study shows that the 
proposed strategy outperforms conventional JiTT classes in concept application and consistently improves 
pre-service teachers’ ability to apply concepts, regardless of attention control level. The implementation 
of the proposed strategy uses a digital training and assessment-based learning management system and a 
student response system, which help enhance interactive learning experiences, foster a culture of sharing, and 
encourage independent and cooperative learning. These findings provide valuable practical and theoretical 
insights for practitioners and researchers seeking to develop active, cooperative digital learning strategies.

Keywords:	 Classroom management, flipped learning, inert knowledge, just-in-time teaching, peer 
instruction.

INTRODUCTION
Classroom management courses for pre-service teachers significantly prepare them for the challenges they 
will face in the classroom. However, research reports indicate that beginning teachers experience depression 
when frequently confronted with disruptive behaviors (Sezer, 2017), serving students with special needs 
(Amstad & Muller, 2020), and communicating with parents (Dincer, 2022). Their formal teacher education 
appears to have inadequately prepared them for these contexts. It indicates that pre-service teachers are unable 
to apply their knowledge to classroom management problem-solving, despite this context being crucial for 
improving student motivation and learning achievements. Some literature refers to this phenomenon as 
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theory-practice gap (Hennissen et al., 2019; McGarr et al., 2017; Yin, 2019) while some experts call inert 
knowledge (Anthony Deringer, 2017; J. Li, 2021; Renkl et al., 1996)
In response to the inert knowledge impact and to fill the theory-practice gap, there is a need for appropriate 
learning strategies. Just-in-Time Teaching (JiTT), the “perfection” of flipped learning (Zou & Xie, 2019), 
can significantly enhance the effectiveness of the learning process by creating a dynamic feedback loop 
between pre-class preparation and in-class activities. Although JiTT can improve preparation and learning 
engagement, studies have found that inconsistent implementation of JiTT strategies results in inconsistent 
learning achievements for students. It is reflected in the experiences of some FL instructors who fail to 
consider the design of classroom learning sessions, making their sessions no different from traditional 
teaching methods (Kapur et al., 2022). Many of them struggle to align pre-class activities with the structure 
of in-class activities that can promote active learning (Qi et al., 2024; Wanner & Palmer, 2016), as it requires 
careful planning and implementation (Lo & Hew, 2017). Classroom activities that only involve listening 
to teacher clarifications make JiTT classes unable to create cooperative spaces, which are important for 
increasing interaction and learning engagement in in-class sessions (Wang, 2024).
Considering the JiTT challenges, researchers have to find theoretically and practically sound solutions. 
Peer Instruction (PI) is an interactive learning approach that allows students to learn through cooperative 
classroom activities such as discussing and solving problems or projects (Zhang et al., 2017). For a PI 
strategy to have optimal impact, students must have prior knowledge of a concept before coming to class, as 
the fundamental goal is to enhance learning interactions and conceptual comprehension (Mazur, 1996). It 
aligns with the JiTT strategy’s fundamental concept. JiTT serves organizing pre-class activities and analyzing 
students’ prior knowledge to provide feedback in class. During class, instructors can apply PI to address 
students’ misconceptions or difficulties, and follow them up with more in-depth discussions using a case-
based, contextual approach (Nielsen et al., 2016; G. Novak et al., 1999; Rowley & Green, 2015).
Integrating PI into a JiTT environment has a positive impact on learning achievements and several students’ 
learning success-relevant internal factors. Crouch & Mazur (2001) found improvements in student learning 
across various measures in an introductory physics course for non-majors. Sayer, Marshman, & Singh 
(2016) evaluated the effectiveness of PI-based JiTT with clickers in a quantum mechanics course and found 
a statistically significant improvement in performance from pre-lecture reading quizzes to individual concept 
tests administered after lectures. It suggests that lectures focusing on student difficulties were effective in 
improving performance on various quantum mechanics concepts. Zou & Xie (2019) found that PI-based 
JiTT demonstrated higher motivation, greater critical thinking tendencies, and better learning performance 
on a scientific report task in an English writing class than the JiTT. A similar study by Alfadda, Afzaal, 
Mahdi, Alaudan, & Curle (2022) found that PI-JiTT integration increased student motivation and learning 
engagement, in turn, contributing to improved English academic achievement. The findings indicate that 
integrating PI into a JiTT environment positively influences students’ attitudes, motivation, and learning 
tendencies, thereby impacting their learning achievement. 
Regarding the various advantages, the majority of PI-based JiTT strategy used in those studies did not 
include a standard model that has demonstrated the validity of its development method. Several studies state 
that implementing PI in a blended learning environment leads to many complaints, thereby hindering the 
achievement of learning targets (He et al., 2019), and that its effectiveness is temporary (Shi & Blau, 2020). 
Furthermore, researchers have not found any experimental designs that include internal factors or traits 
within each research subject. Therefore, we are interested in analyzing the Attitude Treatment Interaction 
(ATI) type of study (Snow, 1980) between learning strategies and learner characteristics, specifically attention 
control (AC). This study included each individual’s AC level when implementing the PI-based JiTT strategy, 
considering that numerous studies report that AC is a critical factor in successful learning in online or hybrid 
environments (Deepa et al., 2022; Volkmer et al., 2022; Wickens, 2021). This study sought to demonstrate 
the effectiveness of PI-based JiTT on conceptual comprehension and application by examining pre-service 
teachers’ AC levels with the following questions. 

1.1	 Is there a mean difference in the concept comprehension ability of pre-service teachers taught 
using the PI-Based JiTT strategy and the conventional JiTT?
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1.2	 Is there a mean difference in the concept application ability of pre-service teachers taught using 
the PI-Based JiTT strategy and the conventional JiTT?

1.3	 Do pre-service teachers with different AC levels have different abilities in concept comprehension?
1.4	 Do pre-service teachers with different AC levels have different abilities in concept application?
1.5	 Is there an interaction effect between learning strategies and AC in the concept comprehension?
1.6	 Is there an interaction effect between learning strategies and AC in the concept application?

LITERATURE REVIEW
Flipped Learning through Just-in-Time Teaching
The JiTT learning strategy, also known as a 
hybrid, flipped, or mixed learning strategy 
(Riskowski, 2015), is an inductive pedagogy 
combining active classroom learning with 
online preparatory work (G. M. Novak 
& Beatty, 2017). This preparatory activity 
is called a pre-class assignment. Evidence 
of student performance on this pre-class 
assignment becomes a basis for designing 
content and activities in the next class. In 
a JiTT class, students spend some time on 
online assignments to prepare for the face-
to-face class session with the instructor. 
Technically, the instructor requires students 
to read a text or watch a video, then answer 
some related questions as an assignment, and 
submit them via the website just before the 
class begins. Finally, the instructor reviews 
the assignment and uses the results to design 
the class’s learning experience (Osmond & 
Goodnough, 2016). Figure 1 illustrates this 
process. 
Philosophically, JiTT combines several modern approaches. JiTT combines concepts and practices from active 
and student-centered learning, as well as ongoing assessment. Learners construct the meaning of knowledge by 
collecting and synthesizing information and integrating it with skills such as inquiry, communication, critical 
thinking, problem-solving, and others. The goal is the ability to use and communicate knowledge effectively 
to address issues and problems in real-world contexts. Ardiansyah, Degeng, Kuswandi, & Praherdiono (2025) 
state that modern learning strategies can combine learning contexts inside and outside the classroom by 
appropriately using technology.

Peer Instruction 
Peer Instruction (PI) is a cooperative discussion strategy that allows students time to independently think 
and formulate their ideas on a specific topic or concept before pairing up with a partner to share them 
(Mazur, 1996). Figure 2 shows a series of steps in the PI strategy (Crouch & Mazur, 2001; Knight & Brame, 
2018). First, a teacher poses a problem for each student to solve independently. Second, it is assumed that 
each student has a tentative solution to the problem. In pairs or groups, each student communicates and 
questions the others, and ultimately reaches a final solution based on their answers. Finally, the teacher 
presents, compares, and discusses the solutions formulated by each group to reach a consensus on the most 
correct answer (Kagan & Kagan, 2009).

Figure 1. JiTT Strategy Procedure (G. Novak & Patterson, 
2010)
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Figure 2. PI Strategy Procedure (Crouch & Mazur, 2001)

Regarding the issue of inert knowledge, several studies have demonstrated the effectiveness of the PI strategy 
in improving students’ comprehension and transfer of learning (Straw et al., 2023; Versteeg et al., 2019). In 
general, PI has beneficial effects on the internal conditions that predominantly influence learners’ learning. 
Several studies confirm that learners experience improvements in quantitative problem-solving skills 
(Giuliodori et al., 2006), greater accuracy and confidence (Tullis & Goldstone, 2020), increased academic 
self-efficacy (Lewis et al., 2021), and increased interest in and enjoyment of their subject (Zhang et al., 
2017). This improvement and development of learner attitudes and internal factors is strongly suspected to 
be the advantage of the PI strategy. Given that the problem of inert knowledge is closely related to the ability 
to apply concepts to new situations (Anderson & Krathwohl, 2001), it is appropriate to use a cognitive 
learning theory as a basis for testing PI strategies to overcome this problem.

Peer Instruction-Based Just-in-Time Teaching (PI-Based JiTT)
Classroom teaching strategies that use responses from JiTT assignments as the basis for activities are 
emerging (Maier & Simkins, 2010). The literature confirms that flipped learning through JiTT and Peer 
Instruction (PI)-based strategies—of which TPS is a standard model (Knight & Brame, 2018)—have 
advantages over conventional flipped learning approaches. It is because JiTT complements PI by reporting 
to teachers students’ self-directed learning progress before class begins, allowing teachers to prepare and 
adapt their teaching materials and strategies (Watkins & Mazur, 2010). Eric Mazur himself adopted several 
JiTT techniques to complement PI and reported that the two techniques worked well together (Mazur, 
1996) and positively affected learning achievements (G. Novak et al., 1999). In PI classes, negotiation 
and discussion play a crucial role in enhancing students’ understanding and supporting their application. 
This strategy combines independent online learning with cooperative classroom interactions, successfully 
increasing student engagement and responsibility for learning (Alsmadi et al., 2023). Figure 3 illustrates 
the PI-Based JiTT process, adopted from Ardiansyah et al.’s (2025) model, developed through empirical 
research and development.
The facilitating effect of discussion and negotiation on the development of various thinking and problem-
solving skills has been noted by several researchers (Susilowati & Wutsqa, 2022; Ugwu, 2019). For example, 
Hung (2017) found that the model he developed improved English communication skills among university 
students in Taiwan. Zou & Xie (2019) found that the proposed model was superior in writing skills, 
learning motivation, and students’ higher-order thinking tendencies. Alsmadi et al. (2023) elaborated several 
advantages of each stage of the PI procedure, namely (1) Think: giving students time to think independently 
about a problem, which improves critical thinking skills; (2) Pair: This strategy requires students to work 
together to negotiate solutions; (3) Share: Through independent work and then sharing their solutions with 
others, students can analyze the strengths and weaknesses of their proposed solutions. When students engage 
in active discussions, they exchange ideas, viewing the issues from many different perspectives and solutions 
(Ugwu, 2019). It broadens their knowledge horizons so that they are not only able to find solutions but also 
to propose and even evaluate each alternative.
Research on the application of PI in JiTT environments has been around for a long time. However, the 
majority of these studies consider only the primary treatment factor as the sole causal factor influencing the 
outcome variable. These studies neglect individual characteristics, which may limit the effect of PI-based JiTT 
on a particular group. Therefore, this study also considers the AC variable as a moderator. Furthermore, these 
studies do not clearly describe the implementation procedures for the PI-based JiTT strategies used. However, 
if any, the experimental models are not developed through a clear research and development model.
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Attention Control
Individual differences in attentional control abilities correlate with a range of important achievements, 
including academic achievement and job performance, as well as health behaviours and emotion regulation. 
Attentional control (AC) guides the goal-directed control of thoughts and behaviour. It is imperative to 
address conflicts between automatic processes and one’s intentions. Individual differences in AC are effective 
in predicting higher-order cognitive abilities (Engle, 2002). They are crucial for many everyday behaviours, 
including self-control (Broadway & Engle, 2010), emotional regulation (Schmeichel & Demaree, 2010), 
and task engagement (Botvinick et al., 2004; Miller & Cohen, 2014).
When our attention is distracted, we can regain control and return our focus to the task or action we are 
currently performing at any time (Gopher, 1996). AC is the human ability to maintain selective attention and 
resist distractions from irrelevant information (Liu et al., 2009). The role of AC in learning in this era is crucial, 
as their primary activities require focused attention, such as reading and listening to material. However, they 
are in a multitasking environment, such as operating social media apps and games on smartphones, which 
makes the brain vulnerable to distraction (Haliti-sylaj & Sadiku, 2024; Levine et al., 2007).
Several studies have found that lack of self-regulation and AC are contributing to more severe smartphone 
addiction among users (Mahapatra, 2019). The role of AC in reducing academic distraction and improving 
student academic performance has been proven in previous research. AC plays a significant role in mitigating 
the negative impact of social media on student academic performance (Kokoc, 2021). AC is a significant 
predictor of academic performance (Horton et al., 2024).
The JiTT strategy is a learning strategy mediated by LMS technology that requires users to connect to the 
internet on a laptop or device. Given the inseparable influence of social media on individuals’ lives, it can 
be a significant distraction from student learning. Consequently, a learner with a high AC is expected to 
influence their learning behaviour, resulting in different academic achievements. Therefore, the rationale 
for including the AC variable in this study is to test the strength of each individual’s AC factor in changing 
the direction of the influence of learning strategies (in this case, a comparison between the PI-based JiTT 
strategy and conventional JiTT) on the skills of understanding concepts and applying concepts.

Inert Knowledge
Universities have received much criticism for teaching skills that are disconnected from real-world practice 
(Beck & Kosnik, 2002; Mugaloglu & Doganca, 2009; Sjølie & Ostern, 2021). It is particularly true for 
pre-service teachers when teaching in the classroom (Baier et al., 2021). Some pre-service teachers report 
that what they have learned on campus is not applicable in the real classroom. Sjølie (2014) found that 
pre-service teachers have a narrow and dichotomous perspective on theory. They view theory as statements 
found in textbooks that are not necessarily proven in practice and are only helpful in answering exam 
questions in lectures. As a result, when faced with the realities of teaching in the real classroom, they are 
unable to connect theory as input to their teaching duties (Korthagen, 2009). Some of them consider 
that practice-based knowledge is more important than theory-based knowledge (e.g., experience from more 
senior colleagues, personal experience, etc.) (Bråten & Ferguson, 2015). Renkl et al. (1996) call this kind of 
knowledge inert knowledge.
Renkl et al. (1996) define inert knowledge as a condition in which a learner cannot transfer knowledge 
acquired from formal educational institutions to solve real-world problems. In other words, the issue of 
inert knowledge implies a learner’s inability to apply the knowledge they have acquired to solve a problem 
(Anderson & Krathwohl, 2001). When instructors present theories without addressing their application 
context, pre-service teachers do not understand when or how to apply them, thereby distancing them from 
practical application. Pre-service teachers experience significant confusion, considering that what they learn 
are abstract concepts while what they face are real challenges (Mugaloglu & Doganca, 2009). If an instructor 
cannot find the missing link between these two entities, they will never solve the problem of inert knowledge.
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Empirical Evidence of the PI-Based JiTT Effectiveness Overcoming the Inert Knowledge 
Problem 
Several fields, including science, language, medicine, and pharmacy, have demonstrated the effectiveness of 
the proposed strategy. In English writing classes, Zou & Xie (2019) reported that the combination of the two 
strategies outperformed conventional learning models in improving students’ writing skills. Furthermore, 
there was an increase in motivation, interaction, and the ability to apply the concept of phrasal verbs to 
new situations (Alfadda et al., 2022). Sayer et al., (2016) used clicker questions to test students’ conceptual 
understanding in a quantum mechanics course and found that as students’ understanding improved, their 
ability to apply it also improved. In the professional pharmacy curriculum, educators have implemented 
JiTT to enhance knowledge-based skills, which has resulted in high student engagement and improved 
exam scores compared to non-JiTT-based courses (Charitha, Madiraju., Eglis, Tellez-Corrales., Henry, Hua., 
Jozef, Stec., Andromeda, M., Nauli., Deborah, M., 2020).
However, several reports also state the counterproductive effects of integrating PI into blended learning 
environments. He, Holton, Gu, Warschauer, & Farkas (2019) found several students exhibiting frustration 
when participating in a flipped classroom that implemented PI. Some students preferred direct problem-
solving activities under instructor guidance because they considered solving one problem in 50 minutes a 
waste of time. It implies that some of them lacked sufficient foundational knowledge of the subject and still 
needed guidance and scaffolding. In a longitudinal study, Van Vliet, Winnips, & Brouwer (2015) found that 
flipped learning and PI can improve critical thinking. However, these effects are short-lived (Shi & Blau, 
2020), underscoring the importance of consistent implementation of these strategies.
Thus, previous reports have documented inconclusive results regarding the effectiveness of the PI-Based 
JiTT strategy. Therefore, it is also uncertain whether this strategy can address the problem of inert knowledge 
in classroom management courses. Although overall theoretical support for the effectiveness of combining 
these two strategies is firm, not all studies have shown the expected results. In some cases, PI-Based JiTT 
was not directly compared for its effectiveness under equivalent conditions or even merely tested the system’s 
feasibility. For example, a study by Jingting Li, Ling, & Tan, (2021) added a mobile chatbot system to 
the PI-Based JiTT strategy, with the primary goal of investigating the system’s benefits and efficacy in 
providing feedback and improving learning. Muzyka (2015) study also did not mention a control group. She 
prioritised student feedback on their learning experiences using the same strategy. Other studies, comparing 
with a control group, demonstrated the superiority of the PI-based JiTT strategy over traditional learning 
approaches (Alfadda et al., 2022). However, they do not explain the traditional approach here, implying 
that the comparison is not ‘apples to apples.’ Therefore, the effectiveness of PI-based JiTT strategies remains 
uncertain when compared with strategies that share the same paradigm.

Interaction between Learning Strategies and AC on Learning Achievements in 
Comperhending and Applying Concepts
In the context of JiTT, learners participate in pre-class activities that allow them to review and listen to 
learning materials, then respond to practice questions and submit them through an online platform. These 
responses require them to focus on the material, process the information carefully, and first understand the 
concepts presented before applying them to the required context (Kotyusov et al., 2023).
In facing pre-class assignments, students’ AC plays a crucial role. They are required to allocate concentration 
effectively and efficiently, ignore distractions, and maintain focus on the task at hand (Burgoyne et al., 2023a). 
If students have a high level of AC, they are likely to be more effective in handling pre-class assignments. 
They can easily focus on the studied material, search for needed information more efficiently, process the 
information obtained more quickly, ward off distractions, and ultimately produce appropriate responses 
(Hays et al., 2024). Conversely, if a student has difficulties with AC, they are likely to struggle with the JiTT 
pre-class assignment. These students are easily distracted by external and internal factors, and have difficulty 
focusing and processing information deeply (Deepa et al., 2022; Segalowitz & Frenkiel-Fishman, 2005a). It 
can negatively impact their academic performance.
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METHOD  
Research Design
This study employed a 2 x 2 factorial quasi-experimental research design, specifically a pretest-posttest 
nonequivalent control group design (Tuckman & Harper, 2012). Random assignment was not possible 
because of institutional constraints. The groups consisted of intact class sections. We verified group 
equivalence at baseline with pretest analysis (see Tables 1 and 2). The non-significant pretest differences in 
concept comprehension (p = .143) and concept application (p = .064) show that the groups were similar 
before the intervention. 
The independent variables were learning strategies: PI-Based JiTT and Conventional JiTT learning strategies. 
The moderating variable was the AC variable: low AC and high AC. The dependent variable was the ability 
to understand and apply concepts.

Participants 
The participants were fifth-semester students taking a classroom management course at the Faculty of 
Islamic Studies, Universitas Islam Malang. The majority of students came from middle-income families. The 
subjects of this study were 66 students (45 females and 21 males), with an average age of 21.2 years (SD = 
0.4). The students were assigned to an experimental group (N = 32) and a control group (N = 34). The same 
lecturer was assigned to deliver the classroom management course to both groups.
The academic culture established in the Islamic Studies faculty can undoubtedly shape the character of the 
entire academic community. This characteristic cannot be fully equated with other educational environments. 
The results of this study can be generalized to the context of colleges or universities with an academic culture 
under the auspices of the Nahdlatul Ulama educational institution. Future studies should replicate this 
design in various institutional and cultural contexts to strengthen the external validity of these findings.

Experimental Procedure
The experimental procedure consists of two stages: preparation and implementation. The treatment 
preparation activities include: first, reviewing the Classroom Management course curriculum, compiling a 
lesson plan (RPP), and preparing teaching materials; second, preparing data collection instruments (learning 
achievement tests and AC scales); and third, conducting a pilot study. The pilot study aims to: (1) train 
researchers in carrying out the steps for implementing research treatments; (2) train the application of 
supporting platforms in conducting research; and (3) identify obstacles in conducting research.
The implementation stage happened during meetings 2-7. The first meeting focuses on orientation activities 
for the learning activity plan, the pretest, and the AC measurement in both groups. The eighth is for the 
posttest. Learning activities in the control class followed the conventional JiTT strategy (G. Novak & 
Patterson, 2010) as in Figure 1. Meanwhile, the experimental class followed the PI-Based JiTT strategy as 
in Figure 3.
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Figure 3. PI-Based Just-in-Time Teaching Process

As in Figure 3, the PI-Based JiTT strategy comprises several steps. First, an instructor designs learning 
content with practice questions, then uploads it to the LMS. Pre-service teachers attempt to understand 
the content and answer the practice questions independently. Second, the instructor evaluates pre-service 
teachers’ answers to the practice questions to map their level of comprehension. Third, during class, the 
instructor discusses content that pre-service teachers still do not fully understand. Fourth, the instructor 
presents a relevant problem, allowing pre-service teachers to apply the mastered concepts to solve it. Fifth, the 
instructor asks pre-service teachers to pair up to discuss the problem and formulate an appropriate solution. 
Sixth, the instructor asks each pair to write their formulated solutions on an SRS platform (such as iClicker 
or Socrative) and analyzes them to clarify and reformulate the best solution. Seventh, the instructor asks 
pre-service teachers to reflect on their learning challenges and experiences. Eighth, the instructor conducts a 
summative evaluation after delivering all content.
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Technology-Enhanced Just-in-Time Teaching and Peer Instruction
Training and Assessment-Based Learning Management System  

The JiTT strategy implementation is powered by Edpuzzle. Edpuzzle is an LMS for training and assessment, 
allowing educators to deliver or upload video materials (create and edit them), create quizzes or practice 
questions, and track pre-service teachers’ learning progress as they watch videos and answer practice questions. 
One of the advantages of this LMS is a feature that prevents skipping and sets a deadline for completing 
practice questions, allowing students to watch the entire video and answer all questions before class. This 
last feature is in line with the JiTT principles, which means an instructor can obtain important information 
from pre-service teachers’ learning before class.

Figure 4. Edpuzzle interface: a sample of the material and accompanying practice questions

As in Figure 4, after a pre-service teacher watches a material video clip, they must answer questions about the 
presented material. These questions encourage them to reflect on what they have learned from the material. 
When a pre-service teacher submits their answer, Edpuzzle processes the input and immediately displays 
feedback to them, indicating whether the answer is correct or incorrect. Note in Figure 4 that a red cross 
appears when an answer is incorrect, while a green arrow indicates the correct answer. A unique feature is 
the “Need to ask or add anything?” link, allowing those questioning the system’s feedback if its accuracy is 
doubtful. This message is sent to the teacher’s inbox for further clarification.

Student Response System

Implementing PI strategies in a JiTT environment is enhanced by a student response system (SRS). SRS is a 
web-based learning assessment platform enabling teachers to receive real-time feedback, thereby supporting 
classroom learning interactions. The tool is considered highly appropriate for overcoming mental blocks pre-
service teachers (such as shyness, inferiority, and lack of confidence) when submitting responses or speaking 
in front of the class (Cooper et al., 2021).
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Figure 5. Socrative interface: a well-defined sample problem

This study used the Socrative platform as an SRS tool to support PI activities in an experimental class. 
Socrative was implemented after pre-service teachers received reinforcement following discussions on 
concepts, they did not fully understand in the material covered in the meeting. Once it completes, the 
instructor tests their ability to apply it to well-defined multiple-choice problems, as shown in Figure 5 above. 
In pairs, pre-service teachers responded to these questions using a gadget.

Figure 6. Socrative interface: a ill-defined sample problem

Completing the previous activity, preservice students proceeded to solve an ill-defined problem, as in Figure 
6. This problem was one, but it required in-depth analysis and a coherent comparison of solutions to produce 
an applicable, comprehensive solution to classroom management issues. Each group responded to the case 
by typing their best solution in the long-answer response field provided in Socrative and submitting the 
answer. The instructor could set a time limit for completing the questions before displaying all the answers 
on the projector screen.
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Measures 
This study uses two research instruments for data collection, namely, learning outcome tests and AC scales.

Learning Achievement Test

The learning achievement test consists of a conceptual understanding test and a conceptual application test. 
The conceptual understanding test measures pre-service teachers’ understanding of classroom management 
concepts or theories (e.g., behavioural theory (Alter, 2014), assertiveness theory (Canter, 2010), ecological 
theory (Kounin, 1970), and others). This conceptual understanding test consists of 25 multiple-choice 
questions. The test’s reliability coefficient was 0.724 (Cronbach’s alpha).
The application learning achievement test measures pre-service teachers’ ability to apply concepts or theories 
to solve problems they have not encountered before. The conceptual understanding test consists of five 
vignette questions describing classroom situations requiring pre-service teachers to apply a theory or theories 
to solve the problem. Responses/solutions to the vignette questions are assessed using a rubric. The test’s 
reliability coefficient was Cronbach’s Alpha (α = 0.73).

Attention Control Scale

The instrument used to measure students’ AC levels was a scale developed by Luszczynska, Diehl, Gutierrez-
Dona, Kuusinen, & Schwarzer (2004). The scale includes seven items, rated on a 5-point Likert scale from 
1 (Strongly Disagree) to 5 (Strongly Agree). These items include (a) I can concentrate on one activity for 
extended periods of time, if necessary; (b) if I am distracted from an activity, I have no problem returning 
to the topic quickly; and (c) I stay focused on my goals and do not let anything distract me from my action 
plan. The test’s reliability coefficient was Cronbach’s Alpha (α = 0.7).

Data Analysis

The hypothesis test results were analysed to determine the significance of each independent variable’s 
influence on the dependent variable and the interaction between the two. In this case, the hypothesis test 
was conducted to determine whether the PI-Based JiTT strategy differs from the conventional JiTT strategy 
in pre-service teachers with high and low AC levels in their learning achievements of understanding and 
applying concepts. The data analysis technique used in this study was a 2 × 2 factorial Two-way MANOVA, 
with the Statistical Package for the Social Sciences (SPSS) 25.

FINDINGS 
Examination of Pretest Score Differences
This pretest ensures that the two groups have the same ability to understand and apply classroom management 
concepts, so that the difference in posttest means is due to treatment differences.

Table 1. Results of Concept Comprehension Pretest Analysis

F Sig. t df
Sig. 

(2-tailed)
Mean 
Difference

95% Confidence Interval of 
the Difference
Lower Upper

Comprehension 
Learning 
Achievement

Equal 
variances 
assumed

.750 .390 -1.482 64 .143 -1.58088 -3.71239 .55062

Table 1 shows a mean difference of 1.58 in conceptual comprehension between the two groups, with a 
significance value of 0.390 (ρ > 0.05). Thus, both groups have the same level of understanding of the taught 
concepts.
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Table 2. Results of Concept Application Pretest Analysis

F Sig. t df
Sig. 

(2-tailed)
Mean 
Difference

95% Confidence Interval of the 
Difference
Lower Upper

Application 
Learning 
Achievement

Equal 
variances 
assumed

.266 .608 1.886 64 .064 2.333 -.139 4.804

Table 2 shows a mean difference of 2.33 in the ability to apply concepts between the two groups, with a 
significant value of 0.604 (ρ > 0.05). Thus, both groups have the same level of ability to apply the concepts.

The Influence of Learning Strategies on Learning Achievements
It is the results of the hypothesis test on differences in learning achievement—comprehending and applying 
concepts — between pre-service teachers taught using the PI-Based JiTT and the conventional JiTT strategy.

Table 3. Results of Learning Strategy Implementation
Achievement Test PI-Based JiTT JiTT Conventional

n M SD n M SD
Concept Comprehension 32 17.0312 4.10731 34 15.6176 4.91143
Concept Application 32 26.1875 6.17193 34 20.9412 7.02783

Table 3 summarizes the learning achievements in comprehension and concept application for each group, 
based on posttest data. In concept comprehension, the PI-Based JiTT class had a mean of 17.03 and a 
standard deviation (SD) of 4.10. In contrast, the Conventional JiTT class had a mean of 15.62 and a SD of 
4.91. On the other hand, in the concept application ability, the PI-Based JiTT class had a mean of 26.18 and 
a SD of 6.17. In contrast, the Conventional JiTT class had a mean of 20.94 and a SD of 7.02.

Table 4. The Effect of Learning Strategy on Learning Achievement

Source Dependent Variable Type III Sum of Squares df Mean Square F Sig.
Learning Strategy Comprehension 29.303 1 29.303 1.545 .219

Application 421.084 1 421.084 9.982 .002

Table 4 describes the results of a two-way MANOVA test determining the effect of learning strategies on pre-
service teachers’ learning achievements. The results answer research questions 1.1 and 1.2. For question 1.1, 
attend to the row “Comprehension,” which has a coefficient of F = 1.545 and a significant value of 0.219 
(ρ > 0.05). It indicates no significant difference between the two groups of learners in terms of conceptual 
comprehension. It implies that applying different strategies does not affect the ability to understand concepts. 
For question 1.2, attend to the row “Application” with a coefficient of F = 9.982, a significant value of 0.002 
(ρ < 0.05), which indicates a significant difference in learning achievements of conceptual application in 
the two groups of learners. The PI-Based JiTT strategy has advantages in concept application compared to 
conventional JiTT.

The Influence of Attention Control Level on Learning Achievements
It is the results of the hypothesis test on differences in learning achievement—comprehension and application 
of concepts—between students with low and high AC levels.

Table 5. Differences in Learning Achievement Based on Attention Control Level
Achievement Test High Attention Control Low Attention Control

n M SD n M SD
Concept Comprehension 38 15.6053 4.88539 28 17.2500 3.96863
Concept Application 38 24.5263 6.82102 28 22.0714 7.31780
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Table 5 summarizes posttest learning achievement data on comprehending and applying concepts for each 
AC level. In comprehension ability, pre-service teachers with high AC had a mean score of 15.60 and a 
SD of 4.88, while those with low AC had a mean score of 17.25 and a SD of 3.97. On the other hand, in 
application ability, pre-service teachers with high AC had a mean score of 24.52 and a SD of 6.82, while 
those with low AC had a mean score of 22.07 and a SD of 7.31.

Table 6. The Effect of Attention Control on Learning Achievement

Source Dependent Variable Type III Sum of Squares df Mean Square F Sig.
AC Comprehension 30.751 1 30.751 1.622 .208

Application 186.031 1 186.031 4.410 .040

Table 6 describes the two-way MANOVA results determining the effect of AC on pre-service teachers’ 
learning achievements. The results answer both research questions 1.3 and 1.4. For question 1.3, attend 
to the row “Comprehension” with a coefficient of F = 1.622 and a significant value of 0.208 (ρ > 0.05). 
It indicates no significant difference in comprehension between high and low AC levels. It implies that 
different AC levels do not affect the ability to understand concepts. For question 1.4, attend to the row 
“Application” with a coefficient of F = 4.410, significant value of 0.040 (ρ < 0.05). It infers a significant 
difference in conceptual application between high and low AC levels. In conclusion, pre-service teachers 
with high AC have an advantage in applying concepts.

The Interaction Effect between Learning Strategies and Attention Control on Learning 
Achievements
It presents the hypothesis test results for the interaction between learning strategies and AC on learning 
achievements in understanding and applying concepts.

Table 7. The Interaction Effect of Learning Strategy and Attention Control on Learning Achievement

Source Dependent Variable Type III Sum of Squares df Mean Square F Sig.

Learning Strategy * AC Comprehension 107.980 1 107.980 5.694 .020

Application 6.428 1 6.428 .152 .698

Table 7 presents the two-way MANOVA results for the interaction between learning strategies and AC on 
pre-service teachers’ learning achievements. The results of this analysis answer both research questions 1.5 
and 1.6. For question 1.5, attend to the row “Comprehension,” which has a coefficient of F = 5.694 and 
a significant p-value of 0.020 (ρ < 0.05). It indicates an interaction between learning strategies and AC on 
comprehension. Figure 7 illustrates thi’s phenomenon.
Figure 7 shows the interaction effect between learning strategies and AC on conceptual comprehension. Pre-
service teachers with low AC in conventional JiTT outperformed those in PI-Based JiTT classes. Meanwhile, 
PI-Based JiTT classes performed optimally in terms of comprehension for those with high AC levels.



321

Figure 7. The Interaction Effect of Learning Strategy and Attention Control on Concept Comprehension

Referring back to Table 6 to answer question 1.6, note the “Application” row with a coefficient of F = 0.152 
and a significant value of 0.698 (ρ > 0.05). It implies no interaction effect between learning strategies and 
AC on concept application. Figure 8 illustrates this phenomenon.

Figure 8. The Interaction Effect of Learning Strategy and Attention Control on Concept Application
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Figure 8 shows no interaction effect between learning strategies and AC on the application ability. From 
the parallel patterns between the red (high AC) and blue (low AC) lines, the influence of learning strategies 
on the ability to apply concepts is consistent across all AC levels. In conclusion, both high- and low-AC 
pre-service teachers achieved the highest results in the PI-Based JiTT class compared to their peers in the 
conventional JiTT class.

DISCUSSIONS 
This section will explain the research findings, grounded in the study questions introduced in the introduction, 
through relevant theoretical perspectives.

The Learning Strategies’ Influence on Learning Achievements
The Learning Strategies’ Influence on the Concept Comprehension Ability

The results show that both learning strategies do not produce significant differences in conceptual 
comprehension between pre-service teachers taught using PI-Based JiTT and those in conventional JiTT 
(F = 1.545, p = .219). This result is notable, as it challenges the assumption that adding a cooperative 
component—such as Peer Instruction—necessarily enhances all dimensions of learning achievement. In the 
context of classroom management courses for pre-service teachers, where conceptual understanding involves 
mastering established theories (e.g., behavioural, assertiveness, and ecological theories), both strategies appear 
equally capable of supporting this foundational level of learning. According to Cognitive Load Theory (CLT) 
(Sweller et al., 2011), both strategies help reduce extraneous cognitive load through an organized learning 
structure. However, learning differences are not significant because both strategies simplify relevant cognitive 
processes (Sweller, 2016). JiTT provides structured learning content before class begins, while PI-Based JiTT 
adds a cooperative discussion component. Both focus students’ attention on essential learning elements, so 
differences in learning achievements are not striking (Sweller, 2016)
Cognitive Task Analysis theory divides knowledge into declarative and production knowledge (Clark et 
al., 2007). Declarative knowledge, encompassing concepts and principles, can be easily mastered, while 
production knowledge, relating to problem-solving, is more effective for complex material. Strategies 
involving cooperative discussion, such as PI-Based JiTT, are more effective for high-level problem-solving 
tasks. In contrast, simpler material, such as understanding basic concepts, does not require this additional 
discussion. Hmelo-Silver (2004) agrees, stating that collaboration-based strategies are more effective for 
complex materials. Therefore, on the simpler material, the more direct JiTT strategy produced comparable 
results. The practical implication is that instructors are advised to only use peer instruction strategies for 
higher-order tasks, while using individual learning for easier tasks.

The Learning Strategies’ Influence on the Concept Application Ability

In contrast to conceptual understanding, PI-Based JiTT had means (M = 26.19, SD = 6.17) that 
outperformed the conventional JiTT group (M = 20.94, SD = 7.02) in terms of concept application. It 
was also confirmed by statistical tests that obtained significant results (F = 9.982, p = 0.002). This finding 
is particularly meaningful in the context of pre-service teacher education, where the core challenge is not 
merely understanding theories of classroom management, but being able to apply them to complex, ill-
defined real-world situations — precisely the type of task that differentiates competent teachers from those 
who possess only inert knowledge (Renkl et al., 1996). From this perspective, the superiority of PI-based 
JiTT begins to be felt, indicating that peer instruction mechanisms are activated when the complexity of a 
cognitive task exceeds an individual’s capabilities.
Cooperative learning allows students to share cognitive load, reducing individual cognitive load (Janssen & 
Kirschner, 2020). In groups, intrinsic cognitive load is distributed, freeing up working memory capacity to 
focus on constructing high-quality cognitive schemas, while in JiTT, it burdens students with processing 
information on their own. Sweller et al. (2011) use the CLT perspective to explain it. PI-Based JiTT enables 
cooperative discussion during the Pair and Share phase, allowing students to share the cognitive load on 
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complex tasks. In contrast, JiTT is less effective at accommodating cognitive load sharing, making it less 
optimal for in-depth concept application.
Schmidt, Rotgans, & Yew (2019) stated that discussions trigger the activation of relevant information 
previously learned, which is essential for forming tentative theories. This advantage stimulates the exploration 
process of assimilating new experiences into schemas. Pre-service teachers in the PI-Based JITT group 
have the opportunity to explain, defend, and modify their understanding, thus supporting the transfer of 
learning. This social interaction enhances their abilities within the Zone of Proximal Development (Vygotsky, 
1978). This cooperative discussion is lacking in JITT classes, thus preventing the stimulation for in-depth 
elaboration because all thinking stems from individual initiative.
Based on the ICAP Framework (Chi & Wylie, 2014), the advantages of PI-Based JiTT can be explained by 
the interactive cognitive engagement generated during learning. Interactive engagement involves two-way 
dialogue that generates new knowledge that cannot be achieved individually. In PI-Based JiTT, pair and share 
dialogue creates interaction patterns that meet interactive criteria, where pre-service teachers explain, ask 
questions, and provide justifications to each other. In contrast, JiTT only achieves constructive engagement, 
with pre-service teachers constructing knowledge independently without dialogic input. The implication for 
classroom management instruction is direct — educators who aim to close the theory-practice gap, rather 
than simply improving content recall, should prioritize PI-based cooperative structures, particularly when 
the task involves applying abstract theories to contextually rich, realistic problems.

The Attention Control’s Influence on Learning Achievements
The Attention Control’s Influence on the Concept Comprehension Ability

The results of this study indicate no significant difference in conceptual understanding between pre-
service teachers with high and low levels of AC (F = 1.622, p = .208). Cognitive theory states that selective 
attention plays a significant role in complex tasks, but in simple or automatic tasks, such as understanding 
basic concepts, the role of attention control becomes less dominant (Feldon et al., 2018). Reading and 
comprehending information activities often become an automatic process, reducing the need for intensive 
AC (Commodari & Guarnera, 2005). Therefore, differences in AC levels become insignificant in tasks that 
do not require significant attention.
Commodari & Guarnera (2005) explain that learning processes, such as reading, involve the integration 
of various cognitive processes that become more automatic with experience, thus requiring less selective 
attention. Initially, these processes require significant attention, but as they become automated, as in 
advanced students, the need for AC diminishes. Automatic processes here refer to less demanding thinking 
performance, also known as “rote-in-the-head” knowledge. When someone first learns to read, they integrate 
many cognitive processes, requiring full concentration. However, with continuous practice, this process will 
become more automatic, requiring less AC. This is why pre-service teachers with high and low AC do not 
differ significantly in comprehension ability.
Another view suggests that the AC level exerts full control in the exact sciences, such as mathematics, but is 
less significant in the social sciences. Canizares, Poblete, & Perez (2021) noted that children with arithmetic 
difficulties, in addition to lacking domain-specific numerical skills, also have weaknesses in orienting 
executive control attentional networks. Individuals with math anxiety tend to be unable to sort out relevant 
from irrelevant information, thus impairing problem-solving performance. It indicates that AC mediates 
between math anxiety and math performance (T. Li et al., 2022). Kim (2021) even emphasized that AC has 
a direct influence on math ability, but its influence on reading comprehension or concepts is indirect. In 
other words, the influence of AC on comprehension depends on skills such as vocabulary and inference. For 
instructional designers, this means that interventions targeting AC improvement are unlikely to yield gains 
in conceptual comprehension alone — their value is better realized in more cognitively demanding tasks, as 
the next finding on concept application will demonstrate.
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The Attention Control’s Influence on the Concept Application Ability

Unlike its non-significant effect on conceptual comprehension, attention control emerged as a significant 
predictor of concept application ability in this study (F = 4.410, p = .040), with high-AC pre-service teachers 
achieving a higher mean score (M = 24.53, SD = 6.82) than their low-AC counterparts (M = 22.07, SD 
= 7.32). The findings of this study are useful in demonstrating the contribution of AC to understanding 
and application skills. They also establish limits to the influence of AC in the context of pre-service teacher 
education. The role of AC is less pronounced when dealing with declarative memory tasks. However, AC 
becomes a meaningful differentiator when dealing with complex contextual problem solving.
The mechanism underlying this finding can be understood through the demands imposed by the concept 
application task itself. In this study, the application was assessed through vignette questions — ill-defined 
scenarios depicting real classroom management problems that required pre-service teachers to identify, select, 
and justify the application of appropriate theories to novel situations. One must be able to perform complex 
cognitive operations: analyzing the problem, sorting relevant theoretical solutions, evaluating competing 
solutions, and constructing a coherent argument. High-AC individuals are better equipped to handle this 
multidimensional demand because AC supports working memory efficiency and fluid reasoning — both of 
which are critical for managing complex, non-routine cognitive tasks (Burgoyne & Engle, 2020; Segalowitz 
& Frenkiel-Fishman, 2005b). When the task requires coordinated and flexible use of knowledge rather than 
its simple retrieval, the capacity to sustain focused attention and inhibit distraction becomes a decisive factor.
Strong AC guides individuals toward completing complex tasks by maintaining goal-directed cognitive 
processing despite competing internal and external distractions (Schulze & Brusoni, 2022). In the context 
of pre-service teacher education, where students routinely navigate technologically mediated learning 
environments prone to off-task stimulation — as is the case in this study’s JiTT-based implementation via 
Edpuzzle and Socrative — low-AC students are at a structural disadvantage precisely when tasks require 
sustained, deep processing. High-AC students, by contrast, are better able to resist these distractions and 
direct their cognitive resources toward the rigorous analysis that ill-defined classroom management vignettes 
demand. This finding extends the existing AC literature — which has predominantly demonstrated AC’s 
role in STEM and language learning contexts (Horton et al., 2024; Kokoc, 2021) — by providing direct 
evidence of its influence on complex concept application in a social science, teacher education setting.
The practical implication of this finding for educators is twofold. First, instructors should pay attention when 
implementing strategies such as PI-Based JiTT because low-AC students may require additional scaffolding 
to manage cognitive and attentional demands effectively in complex application tasks assignments. Second, 
the finding suggests that developing students’ AC capacity — for instance, through structured reflection 
activities, metacognitive prompting, or gradual increases in task complexity — may serve as a productive 
complement to strategy-level interventions in pre-service teacher education programs.

The Interaction Effect between Learning Strategies and Attention Control on Learning 
Achievements
The Interaction Effect between Learning Strategies and Attention Control on the Concept 
Comprehension Ability

The most theoretically nuanced finding of this study is the significant interaction effect between learning 
strategies and AC on conceptual comprehension (F = 5.694, p = .020). As illustrated in Figure 7, this 
interaction takes the form of a crossover pattern: pre-service teachers with low AC achieved higher 
comprehension scores in conventional JiTT than in PI-Based JiTT, while pre-service teachers with high 
AC achieved higher comprehension scores in PI-Based JiTT than in conventional JiTT. This crossover 
pattern is meaningful beyond its statistical significance. It suggests that no strategy is absolutely superior 
for comprehension, as it results from the match between students’ attentional capacity and the cognitive 
demands of the learning environment. This finding directly responds to the call in ATI research (Snow, 
1980) for studies that examine individual learner characteristics as moderating variables in active learning 
contexts, and represents a specific empirical contribution of this study to the PI-Based JiTT literature.
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The advantage of conventional JiTT for low-AC pre-service teachers can be explained by the alignment 
between the strategy’s structure and these students’ attentional limitations. Conventional JiTT provides a 
clearly sequenced, instructor-directed learning environment where pre-class activities serve as pre-training 
— building familiarity with the material before class — and in-class activities follow a predictable, teacher-
guided structure (G. M. Novak & Beatty, 2017). This allows students with limited attentional regulation 
capacity to focus their constrained attentional resources on the content itself rather than on navigating the 
demands of collaborative interaction (Sweller, 2016) , because the predictability reduces the need to manage 
multiple streams of information simultaneously. In short, the structured simplicity of conventional JiTT acts 
as an external scaffold that compensates for low-AC students’ weaker internal attentional regulation.
By contrast, the PI-Based JiTT environment — while beneficial for high-AC learners — may paradoxically 
overburden low-AC students during the comprehension phase. The Pair and Share phase introduces social 
and communicative demands alongside conceptual ones. Here, students simultaneously process content, 
formulate positions, listen to peers’ reasoning, and negotiate to reach a shared understanding. The Pair and 
Share phase introduces social and communicative demands in addition to conceptual demands: students 
must simultaneously process content, formulate positions, listen to peers’ reasoning, and negotiate to reach 
a shared understanding. For students who are already susceptible to distraction and have difficulty inhibiting 
irrelevant information, particularly those with low AC (Burgoyne et al., 2023b) , For students who are 
already susceptible to distraction and have difficulty inhibiting irrelevant information, especially those with 
low AC (Burgoyne et al., 2023a), this actually hinders rather than supports comprehension, as attentional 
resources for content processing are diverted to managing these interactions due to the multiple demands. 
High-AC pre-service teachers, by contrast, possess the attentional flexibility to manage these simultaneous 
demands — they can engage in peer dialogue while maintaining focus on conceptual content. They can 
leverage the discussion to activate and refine their understanding through what Tullis & Goldstone (2020) 
describe as collaborative error correction and self-evaluation. This differential capacity to benefit from 
dialogue is precisely what produces the crossover pattern observed in Figure 7.
A direct implication of these interaction findings, which can serve as guidelines for instructors implementing 
PI-based JiTT in pre-service teacher education, is that students with low AC may be inadvertently 
disadvantaged when uniform strategies are applied to comprehension-oriented activities. An adaptive 
approach — in which low-AC students are initially supported through more structured, instructor-guided 
activities before being gradually introduced to peer discussion — may better optimize outcomes across the 
full range of learners. Future research should empirically test whether such adaptive sequencing can eliminate 
the comprehension disadvantage observed here for low-AC students in PI-Based JiTT environments.

The Interaction Effect between Learning Strategy and Attention Control on the Concept 
Application Ability

In contrast to the significant crossover interaction observed for conceptual comprehension, the interaction 
between learning strategies and AC on concept application was non-significant (F = 0.152, p = .698). Figure 
8 illustrates that this non-interaction manifests as two parallel lines in which both high-AC and low-AC pre-
service teachers achieved consistently higher application scores in PI-Based JiTT than in conventional JiTT, 
regardless of their attentional capacity. This parallel pattern is theoretically as informative as the crossover 
observed for comprehension — it indicates that, for complex concept-application tasks, the advantage of 
PI-Based JiTT is robust and AC-independent. In other words, the collaborative structure of PI-Based JiTT 
appears to benefit all learners uniformly when the task demands applying classroom management theories to 
ill-defined, real-world problems, regardless of their individual attentional regulation capacity.
This finding invites a direct theoretical question: why does AC cease to function as a moderating variable 
at the application level, when it produced a clear crossover effect at the comprehension level? The answer 
likely lies in the qualitatively different role the social environment plays in each task type. In comprehension 
activities, it is detrimental to students with limited comprehension in managing simultaneous cognitive 
demands, such as formulating ideas, internalizing other ideas, and compromising understanding, as the 
collaborative demands of PI can overwhelm attention. However, the peer discussion itself functions as 
an external attentional scaffold that compensates during application tasks involving complex classroom 
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management vignettes. The social structure of the Pair and Share phase — with its built-in accountability, 
turn-taking, and co-constructed reasoning — effectively directs and sustains attention toward the task for all 
participants, including those who would otherwise struggle to maintain focus independently. This supportive 
function of peer interactions is consistent with Social Facilitation Theory. According to Guerin (2010), social 
reinforcement can direct motivation toward task engagement. It indicates that directing attention to relevant 
information serves as a mediator in the mechanism by which social presence influences cognitive processing 
(Huguet et al., 1999; Richardson et al., 2008).
Zajonc & Sales (1966) expressed concerns about the social facilitation-inhibition theory. They both 
observed that the presence of others can hinder the completion of complex tasks and is only viable in 
facilitating performance on simple tasks, especially for individuals with lower levels of skill or competence. 
If taken at face value, this would predict that low-AC students would be inhibited, not facilitated, in the 
complex application tasks of PI-Based JiTT. However, the present findings do not support this prediction, 
and the discrepancy can be resolved by attending to the collaborative versus evaluative nature of social 
presence. Zajonc & Sales’ inhibition effect is most pronounced when individuals feel evaluated by others — 
a condition that increases self-monitoring at the expense of task performance. The Pair and Share phase in 
the PI-Based JiTT environment is cooperative rather than evaluative, with students collaborating with peers 
to reach a shared solution, rather than presenting to an audience and judges for evaluation. This cooperative 
social context transforms the social presence from a source of evaluative pressure into a source of cognitive 
support—a distinction that the present findings empirically clarify within the specific context of pre-service 
teacher education.
Overall, the contrasting interaction patterns between comprehension and application suggest that the 
relationship between AC and learning strategy effectiveness is rather task-dependent. AC moderates strategy 
effectiveness for simpler declarative comprehension tasks, but disappears when dealing with a complex 
collaborative application, because the social structure of PI-based JiTT itself absorbs the attentional 
demands that should differentiate learners with high and low AC. For instructors, these findings imply 
that implementing PI-based JiTT does not require differentiation based on students’ AC levels for concept 
application and problem-solving tasks. However, the comprehension-level crossover finding simultaneously 
cautions that this uniformity of benefit does not extend to all learning objectives — reinforcing the 
importance of task-aligned strategy selection in pre-service teacher education.

CONCLUSION
This study examined the effectiveness of PI-Based JiTT compared to conventional JiTT in a pre-service 
teacher classroom management course, with AC as a moderating variable. This study yielded four important 
findings: (1) PI-Based JiTT was not superior to conventional JiTT in conceptual comprehension (F = 
1.545, p = 0.219). It suggests that for declarative knowledge outcomes, the same pre-class structure of both 
treatments produced relatively similar impacts; (2) PI-Based JiTT demonstrated a significant advantage in 
concept application (F = 9.982, p = .002), confirming that peer-based collaboration is an effective mechanism 
for overcoming inert knowledge in teacher education; (3) high-AC learners achieved superior application 
outcomes (F = 4.410, p = .040). It indicates that individual attentional capacity amplifies active learning 
benefits on complex tasks; and (4) a crossover interaction between learning strategy and AC emerged for 
comprehension (F = 5.694, p = .020) — wherein low-AC learners performed better in conventional JiTT 
while high-AC learners benefited more from PI-Based JiTT — but not for application (F = 0.152, p = .698), 
where PI-Based JiTT proved universally advantageous regardless of AC level.
These findings contribute two specific insights to the existing literature. First, they extend empirical support 
for PI-Based JiTT into pre-service teacher education — a social science context where the theory-practice gap 
manifests as inert knowledge — beyond the STEM disciplines where this strategy has been predominantly 
studied. Second, they demonstrate that the moderating role of AC is task-contingent. AC differentiates 
strategy effectiveness for declarative comprehension tasks. However, when dealing with complex application 
tasks, the collaborative structure of PI itself compensates for individual attentional limitations, and the 
moderating role disappears. This pattern represents an original contribution to the ATI research tradition 
(Snow, 1980) with direct implications for adaptive instructional design.
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Four limitations need to be acknowledged. First, the sample was drawn from a single faculty of Islamic 
Studies, therefore limiting generalizability to other disciplinary and cultural contexts. Second, the quasi-
experimental design—although basic equivalence was confirmed—carries an inherent risk of selection 
bias from non-random group assignment. Third, Self-report was used as an AC measurement (rather than 
behavioral or neuropsychological instruments), it may not fully capture the dynamics of attention over 
time during learning. Fourth, Long-term retention effects have not been confirmed due to the limited 
intervention period.
Future research should pursue three specific directions. First, studies should test whether adaptive sequencing 
— transitioning low-AC students from structured JiTT to PI-based collaboration gradually — can eliminate 
the comprehension disadvantage observed for low-AC learners in PI-Based JiTT environments. Second, 
replication across diverse disciplinary and cultural contexts is needed to establish the boundary conditions 
of the task-contingent AC moderation effect identified here. Third, a more precise examination of the 
attentional dynamics underlying the interaction effects found in this study can be enhanced by integrating 
behavioral AC measures alongside self-report instruments.
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