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ABSTRACT 

Teacher-centred instruction can restrict opportunities for secondary students to explain, apply, and collaboratively 

refine knowledge. This study compared immediate cognitive posttest achievement between two intact Grade 10 

classes at SMA Negeri 1 Tompaso, Indonesia: one class received a broadly defined active-learning condition and 

one received conventional instruction. A quantitative non-equivalent control-group design involved 60 students, 

with 30 students in each class. The source record states that pretests were administered and that the achievement 

test underwent item-validity and internal-consistency checks; however, baseline statistics, psychometric 

coefficients, the academic subject, intervention duration, teacher allocation, and implementation-fidelity evidence 

were unavailable. Posttest scores were analysed using descriptive statistics and a two-tailed independent-samples 

t test after reported normality and homogeneity checks. The active-learning class obtained a higher mean (M = 

83.56, SD = 3.69) than the conventional class (M = 72.40, SD = 4.49), t(58) = 9.906, p < .001, mean difference = 

11.16, 95% CI [8.90, 13.41], Hedges’ g = 2.68. The result documents a large site-specific posttest association but 

cannot separate instructional condition from baseline class differences or other class-level influences. The study 

therefore offers promising contextual evidence rather than a population-wide causal estimate. Future research 

should use multiple classes per condition, baseline-adjusted analyses, replicable intervention protocols, validated 

measures, fidelity checks, and delayed assessments of retention and transfer. 

 

Keywords: Active learning, Cognitive achievement, Non-equivalent control-group design, Secondary education, 

Student-centred instruction 

 

INTRODUCTION 

Background and International Evidence 

In the past decade, much research has focused on how instructional design can move 

learners from passive reception toward purposeful cognitive participation. This concern is 

especially important in secondary education, where students are expected not only to remember 

information but also to interpret evidence, solve unfamiliar problems, communicate reasoning, 

and transfer knowledge across contexts. Conventional teacher-centred lessons can efficiently 

organise content, but when they dominate classroom time they may provide too few 

opportunities for students to retrieve prior knowledge, explain ideas, test interpretations, receive 

feedback, and revise misconceptions. Active learning addresses this limitation by requiring 

learners to do intellectually consequential work during instruction rather than merely listen or 

copy information (Prince, 2004; Michael, 2006). Its defining feature is not movement or 

entertainment; it is the deliberate activation of cognitive processes through tasks such as guided 

questioning, peer explanation, problem solving, discussion, inquiry, application, and reflection 

(Chi & Wylie, 2014; Driessen et al., 2020). 

The international evidence base is substantial but not uniform. Prescribed active-learning 

designs have improved performance in introductory biology (Freeman et al., 2007), and a meta-

analysis of 225 science, technology, engineering, and mathematics studies reported higher 

examination performance and lower failure rates under active learning (Freeman et al., 2014). 

Positive average effects have also been reported in humanities and social-science courses 

(Kozanitis & Nenciovici, 2023), while systematic evidence on achievement indicates that 

instructional structure, feedback, and opportunities for cognitive engagement are important 

correlates of learning (Schneider & Preckel, 2017). Earlier interactive-engagement research in 

physics likewise found stronger conceptual gains than traditional instruction (Hake, 1998). 

These findings align with cooperative, problem-based, project-based, inquiry, and guided-
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discovery approaches when the activities require explanation, reasoning, feedback, and 

individual accountability rather than visible activity alone (Alfieri et al., 2011; Chen & Yang, 

2019; Gijbels et al., 2005; Slavin, 2014; Springer et al., 1999). 

The theoretical rationale is equally strong. The ICAP framework predicts that learning 

generally improves as engagement moves from passive to active, constructive, and interactive 

modes, because learners increasingly generate inferences and co-construct understanding (Chi 

& Wylie, 2014; Driessen et al., 2020). From a self-determination perspective, learning 

environments that support competence, autonomy, and relatedness can strengthen sustained 

engagement and internalised motivation (Deci & Ryan, 2000; Ryan & Deci, 2020). Engagement 

research likewise conceptualises behavioural, emotional, and cognitive participation as 

interconnected pathways to educational success (Fredricks et al., 2004; Kahu, 2013). Active 

learning can activate these pathways when students perceive tasks as meaningful, manageable, 

and socially safe. 

The Indonesian secondary-school literature demonstrates sustained interest in active and 

student-centred instruction, but much of the available evidence is tied to a specific strategy, 

subject, or instructional medium. For example, Arwalembun et al. (2024) examined a Learning 

Starts With a Question strategy in Grade 7 science, Oktavia et al. (2025) studied Wordwall-

supported geography instruction in senior high school, and Aidah and Masitoh (2026) evaluated 

blended microlearning in a Grade 11 geography practicum. These studies are relevant because 

they show that quasi-experimental comparisons are feasible in Indonesian schools; however, 

their intervention-specific designs do not establish how a broadly defined active-learning 

package should be interpreted in another school context. The present study therefore addresses 

a narrower question: whether two Grade 10 classes at SMA Negeri 1 Tompaso displayed 

different immediate posttest outcomes under the reported instructional conditions. The 

available record identifies the school as a public high school but does not provide evidence for 

classifying the setting as rural, semi-rural, or non-metropolitan. 

 

Unresolved Problems and Research Gap 

Despite the generally positive literature, it remains unclear why active learning produces 

strong gains in some classrooms but weak or negligible gains in others. Andrews et al. (2011), 

for example, found that self-reported use of active learning by typical instructors was not 

necessarily associated with better learning. This apparent contradiction suggests that the label 

“active learning” is insufficient: instructional quality depends on the intellectual demand of 

tasks, the degree of guidance, the quality of peer interaction, alignment with assessment, and 

the teacher’s ability to diagnose and respond to emerging understanding. Student resistance can 

also undermine participation when learners do not understand the purpose of active tasks or 

perceive them as inefficient (Cavanagh et al., 2016; Deslauriers et al., 2019; Tharayil et al., 

2018). 

A second problem concerns the tendency to treat student-centred instruction and teacher 

guidance as opposites. Pure discovery can overload novice learners and allow misconceptions 

to persist, whereas guided discovery and inquiry are more consistently effective (Alfieri et al., 

2011; Kirschner et al., 2006; Lazonder & Harmsen, 2016; Mayer, 2004). Thus, the general 

solution is not the removal of the teacher but the redesign of the teacher’s role—from primary 

transmitter to architect of tasks, facilitator of reasoning, provider of timely feedback, and 

monitor of participation. Black and Wiliam (2009) emphasised that formative assessment is 

central to such adaptive teaching because evidence of student thinking must inform the next 

instructional move. 

A third problem concerns contextual transfer and research design. Much of the highest-

profile evidence comes from higher education and STEM courses, whereas secondary-school 
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instruction is shaped by adolescent development, timetables, curriculum coverage, assessment 

pressures, teacher authority, and class-level organisation. School-based syntheses report 

positive average effects for inquiry-oriented science instruction, especially when guidance is 

explicit (Furtak et al., 2012; Minner et al., 2010; Mueller et al., 2015; Schroeder et al., 2007), 

but local estimates remain dependent on the subject, teacher, class composition, outcome 

measure, and fidelity of implementation. Consequently, a comparison involving one intact class 

per condition can provide useful site-specific evidence, but it cannot by itself isolate a general 

treatment effect from class-level influences. 

The literature supports three bounded conclusions. First, active learning has a positive 

average association with achievement, but implementation quality is a major moderator 

(Andrews et al., 2011; Freeman et al., 2014; Prince, 2004). Second, student-centred activity is 

most defensible when combined with teacher guidance and formative feedback rather than 

minimal guidance (Black & Wiliam, 2009; Kirschner et al., 2006; Lazonder & Harmsen, 2016). 

Third, problem-based, project-based, inquiry-based, discovery-oriented, cooperative, and 

flipped approaches share mechanisms such as generation, interaction, feedback, and 

application, but they are not operationally interchangeable (Chi & Wylie, 2014; Wijnia et al., 

2024; Yew & Goh, 2016). A study that uses the umbrella term active learning must therefore 

state which features were actually implemented and which mechanisms remain theoretical. 

The present gap is not whether active learning can work in principle; that question is 

already supported by a large international literature. The narrower gap concerns transparent, 

context-sensitive reporting of a broad active-learning condition in an Indonesian public 

secondary school. Existing Indonesian studies frequently examine a named strategy or 

technology in a defined subject (Aidah & Masitoh, 2026; Arwalembun et al., 2024; Oktavia et 

al., 2025), whereas the supplied record describes a combination of discussion, problem solving, 

group projects, discovery-oriented activity, and application tasks. The record also permits 

calculation of a standardised posttest difference and confidence interval, but it does not contain 

the subject domain, intervention duration, baseline statistics, teacher allocation, instrument 

coefficients, implementation-fidelity evidence, or ethics documentation. The contribution of 

this reconstruction is therefore contextual and reporting-oriented: it presents the available 

evidence transparently, quantifies the observed contrast, and makes the unresolved design 

boundaries explicit rather than claiming major theoretical novelty. 

 

Design Principles and Theoretical Framework 

Scientific literature points to a family of design principles rather than a single universally 

superior technique. First, active tasks should require generative processing: students should 

explain, compare, justify, predict, solve, create, or evaluate rather than merely repeat facts. 

Linton et al. (2014) showed that writing and peer discussion can contribute to conceptual 

learning when students externalise reasoning and encounter alternative ideas. Second, active 

learning should be guided. Meta-analyses of inquiry and discovery indicate that prompts, 

scaffolds, feedback, and strategic teacher intervention increase effectiveness (Alfieri et al., 

2011; Lazonder & Harmsen, 2016). The inquiry cycle described by Pedaste et al. (2015) also 

illustrates that orientation, conceptualisation, investigation, conclusion, and discussion require 

coherent sequencing rather than unguided activity. Third, collaboration should include 

individual accountability and promotive interaction because unstructured group work can 

divide labour without producing substantive learning (Slavin, 2014; Springer et al., 1999). 

Fourth, activities should be aligned with intended learning outcomes and assessment. 

Problem-based learning tends to show stronger effects when assessment captures application 

and understanding rather than isolated factual recall (Dochy et al., 2003; Gijbels et al., 2005; 

Hmelo-Silver, 2004). Project-based learning can support achievement and complex 
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competencies when projects are authentic, cognitively demanding, and adequately scaffolded 

(Bell, 2010; Chen & Yang, 2019; Guo et al., 2020; Kokotsaki et al., 2016). Fifth, active learning 

should be embedded in a coherent lesson architecture that includes preparation, activation of 

prior knowledge, task engagement, monitoring, feedback, and consolidation. Evidence on 

increased course structure and active participation suggests that the design and consistency of 

implementation are at least as important as the label attached to the method (Eddy & Hogan, 

2014). Flipped-classroom evidence similarly indicates that learning improves when class time 

is reorganised for purposeful activity and feedback, not merely when content is moved outside 

class (Strelan et al., 2020; van Alten et al., 2019). 

These principles imply a practical model for secondary classrooms: the teacher introduces 

a focused problem or question, activates prior knowledge, organises students for explanation or 

collaborative problem solving, monitors reasoning, provides prompts and corrective feedback, 

and closes with synthesis and individual accountability. The interpretive model in Figure 2 

presents the expected pathway from active-learning features through cognitive and motivational 

mechanisms to achievement. 

Active learning is best understood as an umbrella construct that organises learning around 

student thinking. Its effectiveness depends on the type and quality of cognitive activity. In the 

ICAP taxonomy, passive engagement involves receiving information; active engagement 

involves manipulating information; constructive engagement requires generating outputs that 

extend beyond the presented material; and interactive engagement entails reciprocal co-

construction (Chi & Wylie, 2014; Driessen et al., 2020). This hierarchy predicts why 

superficially active tasks can fail: copying notes, completing routine worksheets, or dividing 

project labour may create visible activity without constructive reasoning. Effective active 

learning instead elicits explanations, predictions, comparisons, arguments, and revisions. 

Constructivist accounts explain that learners interpret new information through prior 

knowledge, but they do not imply that novices should discover disciplinary structures without 

support. Mayer (2004) and Kirschner et al. (2006) cautioned that minimally guided instruction 

can overload working memory and produce inefficient search. Meta-analytic evidence 

reconciles the debate: unassisted discovery is often inferior to direct instruction, whereas guided 

discovery can outperform other approaches when learners receive prompts, feedback, 

examples, or scaffolds (Alfieri et al., 2011). Inquiry learning follows a similar pattern; guidance 

is positively associated with learning outcomes, particularly for younger or less experienced 

learners (Lazonder & Harmsen, 2016). 

Motivational theory provides a complementary explanation. Active learning can support 

autonomy by giving students meaningful choices and intellectual responsibility, competence by 

making progress visible through feedback, and relatedness through collaborative work (Deci & 

Ryan, 2000; Ryan & Deci, 2020). Yet these benefits are not automatic. Students may resist 

unfamiliar activities, particularly when they believe listening is easier or when the teacher does 

not explain how the activity supports learning. Deslauriers et al. (2019) found that students in 

an active classroom learned more while feeling that they learned less, illustrating a 

metacognitive mismatch between effort and perceived effectiveness. Cavanagh et al. (2016) 

showed that student buy-in is associated with engagement and performance, highlighting the 

importance of transparent rationale, supportive facilitation, and appropriately challenging tasks. 

The present study therefore uses the framework as an interpretive model rather than as a 

tested mediation model. The active-learning condition is expected, in theory, to support 

cognitive engagement, retrieval and elaboration, peer-mediated feedback, and motivation or 

agency, but the study directly measures only the immediate cognitive posttest outcome. H1 is 

consequently restricted to the between-class difference in mean posttest scores; compatibility 
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with ICAP, self-determination theory, engagement theory, guided instruction, or formative 

assessment must be discussed as a plausible explanation rather than empirical confirmation. 

 

Study Objective and Hypothesis 

The objective was to compare immediate cognitive posttest scores between one Grade 10 

class taught under the reported active-learning condition and one Grade 10 class taught under 

conventional instruction at SMA Negeri 1 Tompaso. The study contributes site-specific 

evidence from an Indonesian public high school, a transparent re-analysis that reports the 

magnitude and precision of the observed posttest contrast, and an explicit account of 

information that could not be recovered from the supplied record. It does not propose or validate 

a new theory of active learning. 

The directional hypothesis was H1: the active-learning class would obtain a higher mean 

posttest score than the conventional class. The hypothesis was informed by evidence that 

structured explanation, problem solving, interaction, and formative feedback can promote 

deeper processing (Chi & Wylie, 2014; Freeman et al., 2014; Linton et al., 2014). The empirical 

scope was limited to two intact classes, one class per condition, and to an immediate cognitive 

test. Engagement, motivation, critical thinking, retention, transfer, and implementation fidelity 

were not measured. Because baseline statistics and class-level replication were unavailable, the 

analysis tests an observed posttest contrast and should not be interpreted as an unbiased 

population-wide causal estimate. 

 

METHOD 

Research Design and Participants 

The study used a quantitative quasi-experimental non-equivalent control-group design. 

Two intact Grade 10 classes were assigned at the class level to different instructional conditions: 

one class received active learning and one received conventional instruction. The source record 

states that pretests and posttests were administered, but only post-intervention group statistics 

were available for the present reconstruction. Accordingly, the inferential analysis is a student-

level comparison of posttest scores rather than a baseline-adjusted estimate. Because there was 

only one intact class per condition, treatment status is completely confounded with class 

membership and may also be confounded with teacher, timetable, peer-composition, classroom-

climate, and other class-level influences. The source record does not state whether the same 

teacher taught both classes or whether instructional time and assessment conditions were 

equivalent. 

The population comprised Grade 10 students at SMA Negeri 1 Tompaso. Purposive 

sampling was used to select two intact classes, each containing 30 students, for a total analytic 

sample of 60. The criteria used to select the classes and judge their comparability were not 

reported. The supplied record also does not provide age, gender, prior-achievement profile, 

programme or stream, socioeconomic background, attendance, exclusions, attrition, or missing-

data information. It is therefore not possible to determine whether every enrolled student 

completed every session and the posttest, whether scores were excluded, or whether differential 

participation affected the observed contrast. 

 

Instructional Conditions 

The source record describes the experimental condition as active learning involving student 

participation, discussion, problem solving, group projects, discovery-oriented activity, and 

application of knowledge. Conventional instruction is described as predominantly teacher-

centred and one-directional. These descriptions identify broad pedagogical features but do not 

constitute a replicable intervention protocol. The academic subject, learning objectives, 
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curriculum unit, number and duration of lessons, detailed sequence, group size, teacher 

preparation, materials, time on task, formative-assessment procedures, and control-condition 

lesson structure were not available. No fidelity-monitoring procedure, contamination check, or 

record of deviations and co-interventions was supplied. 

 

Instrument and Data Collection 

Student learning outcomes were measured with a cognitive achievement test reportedly 

administered as a pretest and posttest. The source record states that item validity was examined 

using product-moment correlations and that internal consistency was assessed using 

Cronbach’s alpha before use. It does not report the number of items, academic content, 

blueprint, response format, score range, item examples, validation sample, item coefficients, 

decision thresholds, alpha coefficient, standard error of measurement, or evidence of expert 

content review. The psychometric adequacy and curricular alignment of the outcome measure 

therefore cannot be independently evaluated. The score categories previously labelled “Good” 

and “Sufficient” have been removed because the underlying cut-off system was not 

documented. 

 

Data Analysis 

Descriptive statistics summarised group size, mean, and standard deviation. The source 

reports calculated L values compared with a critical value of .1607, which is consistent with a 

Lilliefors-type normality assessment, although the exact procedure, p values, software, and 

software version were not reported. Homogeneity of variance was evaluated using Levene’s 

test. H1 was evaluated with a two-tailed independent-samples t test at α = .05; the use of a two-

tailed test is retained even though the hypothesis was directional. Hedges’ g was calculated 

from the reported means, standard deviations, and sample sizes using the pooled standard 

deviation and the small-sample correction J = 1 − 3/[4(n1 + n2) − 9]. The approximate 95% 

confidence interval for g used a normal approximation with SE(g) = √[(n1 + n2)/(n1n2) + 

g²/{2(n1 + n2 − 2)}]. Student-level raw data were unavailable, so outlier diagnostics, score 

ranges, quartiles, distribution plots, robust analyses, and non-parametric sensitivity tests could 

not be conducted. 

 

Validity, Reliability, and Ethical Considerations 

The comparison group and common posttest provide a basis for describing the observed 

between-class difference, but internal validity remains vulnerable to selection, class-level 

confounding, teacher effects, history, maturation, differential exposure, testing, 

instrumentation, and implementation-fidelity threats. With one class per condition, the 

instructional condition cannot be statistically separated from the class effect. Statistical 

conclusion validity is supported by the internal consistency of the reported mean difference, 

standard error, t statistic, confidence interval, and effect size, but it is constrained by the absence 

of raw scores and baseline-adjusted analysis. External validity is limited to analytic transfer 

from a single-school, two-class context whose subject and implementation characteristics were 

not reported. 

The supplied study record did not include an institutional ethics approval or exemption 

identifier, school-permission statement, parental or guardian consent procedure, student assent 

procedure, confidentiality plan, data-storage location, access-control arrangement, retention 

period, or disposal procedure. These matters remain unresolved and require author verification 

and editor-verifiable documentation before submission or publication. No personally 

identifying student information is reported in the manuscript. 
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Figure 1 summarises the research procedure and the analytical sequence supported by the 

available record. 

 

Figure 1. Research procedure and analytical sequence 
 

RESULTS AND DISCUSSION 

Posttest Achievement 

The available post-intervention statistics show a large observed difference between the two 

classes. The 30 students in the active-learning class obtained a mean score of 83.56 (SD = 3.69), 

whereas the 30 students in the conventional class obtained a mean score of 72.40 (SD = 4.49). 

The raw mean difference was 11.16 points in favour of the active-learning class. The 

experimental-class scores were also less dispersed, although Levene’s test did not indicate a 

statistically consequential variance difference. 

The posttest separation is large relative to the within-class standard deviations. 

Nevertheless, its educational meaning cannot be fully interpreted because the subject, test 

blueprint, score range, proficiency standards, and baseline scores were not available. The 

analysis therefore treats the scores as continuous outcomes and does not assign qualitative 

achievement categories. 

 
Table 1. Descriptive Statistics for Post-Intervention Learning Outcomes 
Group n Mean SD 
Active learning 30 83.56 3.69 
Conventional instruction 30 72.40 4.49 

 

Assumption Tests and Hypothesis Test 

The source record reports normality statistics of .1207 for the active-learning class and 

.1183 for the conventional class. Both values were below the reported critical value of .1607, 

and the source therefore treated the distributions as sufficiently normal for parametric analysis. 

Because the test was not explicitly named, it is described here as Lilliefors-type reporting rather 

than confirmed as a specific software implementation. Levene’s test produced F(1, 58) = 1.622, 

p = .208, so the equal-variances specification was retained. Raw scores were not available for 

independent verification through histograms, quantile plots, outlier checks, or alternative 

distributional tests. 
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Table 2. Assumption-Test Results 

Test Group/Statistic 
Calculated 

Value 
Critical 

Value/p 
Decision 

Normality Active learning .1207 .1607 Normal 

Normality 
Conventional 

instruction 
.1183 .1607 Normal 

Levene 

homogeneity 
F(1, 58) 1.622 p = .208 

Equal variances 

retained 
 

The two-tailed independent-samples t test indicated a statistically significant posttest 

difference between the two classes, t(58) = 9.906, p < .001. The estimated mean difference was 

11.158 points (SE = 1.126), with a 95% confidence interval of approximately [8.90, 13.41]. 

Thus, the available posttest data support H1 at the descriptive between-class level: the active-

learning class had the higher mean. They do not, however, establish that the instructional 

condition caused the difference because baseline equivalence and class-level replication were 

unavailable. 

The pooled standard deviation was 4.11, Cohen’s d was approximately 2.72, and the small-

sample-corrected estimate was Hedges’ g = 2.68 with an approximate 95% confidence interval 

of [1.98, 3.38]. This is an exceptionally large standardised contrast. The calculation is internally 

coherent with the reported summary statistics, but the magnitude must be interpreted as a 

description of these two classes rather than as an unbiased treatment effect. Plausible 

contributors include pre-existing class differences, teacher or timetable effects, differential 

exposure, close alignment between the intervention and test, novelty, measurement 

characteristics, or a genuinely strong instructional contrast. 
 

Table 3. Independent-Samples Comparison and Standardised Posttest Contrast 
t df p Mean diff. SE 95% CI Hedges’ g 95% CI for g 
9.906 58 < .001 11.158 1.126 [8.90, 13.41] 2.68 [1.98, 3.38] 

 

Interpretation and Comparison with Previous Research 

The principal empirical finding is an immediate posttest contrast: the class exposed to the 

reported active-learning condition had a substantially higher mean than the class exposed to 

conventional instruction. This pattern is consistent with the central proposition of active-

learning research that learning can benefit when students retrieve, generate, discuss, apply, and 

revise knowledge rather than primarily receive explanations (Michael, 2006; Prince, 2004). It 

is also compatible with the ICAP framework, which predicts stronger learning when 

engagement becomes constructive and interactive (Chi & Wylie, 2014; Driessen et al., 2020). 

Compatibility is not equivalent to mechanism confirmation, however, because the study did not 

measure cognitive engagement, discourse quality, feedback, motivation, or other proposed 

mediators. 

A plausible explanation is that discussion, problem solving, and student explanation 

increased retrieval and elaboration, made misconceptions visible, and created opportunities for 

corrective feedback. Research on writing and peer discussion supports the value of externalising 

reasoning (Linton et al., 2014), and formative-assessment theory explains why visible student 

thinking can guide subsequent instruction (Black & Wiliam, 2009). In this manuscript, these 

mechanisms remain theoretically plausible interpretations only. The available evidence shows 

a score difference; it does not show which active-learning feature generated the difference or 

whether the reported activities were implemented consistently. 

The observed direction is consistent with international evidence. Freeman et al. (2014) 

reported an average advantage for active learning in STEM, Hake (1998) documented stronger 

gains under interactive engagement, and Freeman et al. (2007) and Haak et al. (2011) showed 
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that prescribed structure and active participation can improve course performance. Meta-

analytic evidence on flipped instruction likewise identifies structured active learning as a central 

design feature (Strelan et al., 2020). School-level inquiry syntheses likewise report positive 

average effects when conceptual emphasis and guidance are present (Furtak et al., 2012; Minner 

et al., 2010; Mueller et al., 2015; Schroeder et al., 2007). The present result extends the 

descriptive pattern to two Grade 10 classes in one Indonesian public high school, but it does 

not provide the design leverage needed to claim the same average effect as multi-study 

syntheses. 

Within Indonesian secondary education, the result is broadly compatible with studies of 

more specific interventions. Arwalembun et al. (2024) reported improved science activity and 

outcomes under a Learning Starts With a Question strategy; Oktavia et al. (2025) examined a 

Wordwall-supported geography condition; and Aidah and Masitoh (2026) reported higher 

outcomes under blended microlearning in a geography practicum. These comparisons help 

establish the national literature position, but they also sharpen the distinction of the present 

manuscript: the supplied record concerns a broad package of active-learning features rather than 

one named strategy, technology, or subject-specific design. Because the subject and protocol 

were not recovered, the present finding cannot be directly attributed to any one component of 

that package. 

Problem-based, project-based, discovery, inquiry, and cooperative learning provide 

relevant explanatory literatures, but they should not be treated as if all were implemented in 

full. The source record supports only the presence of selected features—discussion, problem 

solving, group projects, discovery-oriented activity, participation, and application. Evidence 

from problem-based learning emphasises scaffolding and assessment alignment (Dochy et al., 

2003; Gijbels et al., 2005; Hmelo-Silver, 2004; Yew & Goh, 2016); project-based learning 

requires coherent disciplinary structure (Bell, 2010; Chen & Yang, 2019; Guo et al., 2020; 

Kokotsaki et al., 2016); and guided discovery is more effective than unassisted discovery 

(Alfieri et al., 2011). The study should therefore be read as an evaluation of the reported 

combination, not as a test of each named model. 

The exceptionally large Hedges’ g should remain central to interpretation. Andrews et al. 

(2011) found that active learning as typically implemented was not necessarily associated with 

stronger learning, demonstrating that the label alone has little explanatory value. In the present 

study, a large posttest separation could reflect highly effective implementation, but it could also 

arise from baseline differences, class composition, teacher effects, unequal time or attention, 

test alignment, or other uncontrolled factors. The absence of fidelity and baseline evidence 

prevents adjudication among these explanations. 

External research also indicates that students may learn more in active classrooms while 

feeling that they learn less because effortful processing is experienced as disfluency 

(Deslauriers et al., 2019), and that student buy-in is associated with engagement and 

performance (Cavanagh et al., 2016). These findings are useful for designing future 

implementation, but motivation, perception, and engagement were not measured in the present 

study. They should therefore be presented as issues for subsequent evaluation rather than as 

outcomes demonstrated at SMA Negeri 1 Tompaso. 

 

Interpretive Theoretical Framework 

The theoretical contribution is interpretive rather than confirmatory. Figure 2 organises the 

reported instructional features around possible pathways involving cognitive engagement, 

retrieval and elaboration, peer feedback, and motivation or agency. The observed posttest 

contrast is compatible with those pathways, but no mediator was measured and no mediation 

analysis was conducted. The manuscript therefore does not validate ICAP, self-determination 
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theory, engagement theory, or formative-assessment mechanisms; it uses them to formulate 

testable explanations for future studies. 

 

Figure 2. Interpretive Model for the Observed Posttest Contrast 
 

The framework also supports a qualified view of constructivist instruction. Learners benefit 

from opportunities to construct and revise understanding, but teacher guidance remains 

essential. Evidence against minimally guided instruction (Kirschner et al., 2006; Mayer, 2004) 

and evidence for guided inquiry (Lazonder & Harmsen, 2016) suggest that effective instruction 

combines concise explanation with cognitively demanding activity, diagnostic prompts, and 

timely feedback. Whether that balance was achieved in the present intervention cannot be 

verified because the lesson sequence and fidelity data were not supplied. 

 

Practical Implications and Transferability 

For classroom practice, the study provides a provisional rationale for piloting structured 

active-learning routines in comparable Grade 10 settings, not a mandate for wholesale adoption. 

Discussion, retrieval questions, collaborative problem solving, peer explanation, application 

tasks, and individual synthesis are plausible components when they are aligned with a specific 

learning objective. Schools should evaluate such routines with baseline measures, common 

assessments, observation of implementation, and evidence that all students—not only the most 

vocal participants—engage in the intended cognitive work. 

For school leadership, the most defensible implication is to support careful instructional 

development and local evaluation. Teachers may need collaborative planning time, subject-

specific examples, formative-assessment tools, observation, and coaching. Because the source 

record does not report the teacher, duration, resources, or implementation demands, the study 

cannot estimate feasibility, workload, cost, or sustainability. These dimensions should be 

documented before the approach is scaled. 

At policy level, the result should be treated as hypothesis-generating local evidence. 

Curriculum and assessment systems can encourage explanation, application, and problem 

solving, but a single-school comparison cannot establish the effectiveness of a policy across 

subjects, regions, or student groups. Broader recommendations require multisite studies with 

multiple classes per condition, baseline adjustment, intervention protocols, and implementation 

data. 

Transferability can be assessed only after the missing context is specified. The finding may 

be informative for settings that resemble the participating school in grade level, subject, 

curriculum demands, class size, teacher expertise, resources, assessment, and instructional 
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culture, but those scope conditions are not currently documented. Accordingly, the manuscript 

supports analytic transfer as a question for replication rather than statistical generalisation to 

Indonesian secondary education as a whole. 

 

Alternative Explanations, Limitations, and Future Research 

The magnitude of the difference is the most striking feature of the analysis. Hedges’ g = 

2.68 is far larger than typical average effects reported in broad syntheses. Five alternative 

explanations require attention: pre-existing differences between the two intact classes; complete 

confounding of treatment with class and possibly teacher; close alignment between the test and 

active-learning activities; unequal time, attention, or novelty; and measurement characteristics 

or restricted score variability. Without pretest statistics, raw data, teacher information, and 

fidelity records, the contribution of these factors cannot be estimated. 

The reported summary statistics are internally coherent: the mean difference, pooled 

variability, standard error, t statistic, confidence interval, and standardised effect agree 

mathematically. Reported normality and homogeneity checks also support the selected t-test 

specification. Nonetheless, statistical coherence cannot overcome the design limitation of one 

class per condition or substitute for missing intervention and measurement documentation. The 

result is best characterised as a promising, large, site-specific posttest association that warrants 

replication. 

The study is limited by a sample of 60 students from two intact classes in one school, 

purposive class selection, no random assignment, one class per condition, unavailable baseline 

statistics, and unreported participant characteristics and missing-data procedures. The subject, 

curriculum unit, intervention duration, teacher allocation, activity sequence, time on task, 

fidelity, instrument specifications, score range, psychometric coefficients, and ethics and data-

governance documentation were also unavailable. Only immediate cognitive posttest 

performance was analysed; engagement, motivation, critical thinking, retention, transfer, 

implementation process, feasibility, and student experience were not directly measured. 

Future research should use multiple classes per condition, preferably across several 

schools, with random or carefully matched assignment. Pretest-adjusted regression or 

ANCOVA should be used when assumptions are satisfied, and multilevel modelling should 

account for students nested within classes when enough clusters are available. Researchers 

should preregister primary outcomes, publish a replicable intervention protocol, report 

participant flow and missing data, document validity and reliability, measure fidelity and 

contamination, and retain raw-score diagnostics. Delayed posttests and transfer tasks should 

assess durability and application, while mixed-methods process data could examine teacher 

moves, peer discourse, participation equity, student buy-in, and contextual feasibility. 

 

CONCLUSION 

This study compared immediate cognitive posttest achievement in two intact Grade 10 

classes at SMA Negeri 1 Tompaso, one taught under a broadly defined active-learning condition 

and one under conventional instruction. The active-learning class obtained a substantially 

higher mean, and the reported summary statistics yielded a statistically significant, very large 

standardised posttest contrast. The study’s contribution is contextual and methodological: it 

documents a local result, relates it cautiously to mechanism-based active-learning literature, 

reports effect magnitude and precision, and makes the limits of the available record explicit. 

Because baseline statistics, class-level replication, intervention fidelity, psychometric 

coefficients, teacher information, and ethics documentation were unavailable, the result should 

not be interpreted as a definitive causal estimate or generalised beyond comparable settings. 

Future research should use multiple classes and sites, baseline-adjusted analyses, replicable 
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protocols, validated measures, fidelity checks, delayed outcomes, and direct measures of the 

proposed learning mechanisms. 
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