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Abstract

Developing higher-order thinking through equitable learning design remains a challenge in secondary
economics education. This quasi-experimental study tested whether audio-visual media embedded in
differentiated instruction improved critical and creative thinking among eleventh-grade students at State
Islamic Senior High School (Madrasah Aliyah Negeri [MAN]) 3 Mataram, Indonesia. Two intact classes
(N = 60) participated in a non-equivalent pretest-posttest control-group design. The experimental class
received six 90-minute sessions integrating video, animation, infographics, economic cases, flexible
learning processes, and product choice; the control class received conventional instruction. Critical-
thinking essays and a creative poster project were scored using validated rubrics. MANCOVA,
controlling for both pretests, showed a significant multivariate instructional effect, Pillai's Trace = .400,
F(2,55)=18.303, p <.001, partial eta squared = .400. Univariate effects favored the experimental group
for critical thinking, F(1, 56) = 5.662, p =.021, partial eta squared =.092, and creative thinking, F(1, 56)
=32.118, p <.001, partial eta squared = .364. The findings indicate that accessible multimodal resources
coupled with differentiated learning pathways can strengthen higher-order thinking, particularly creative
problem solving in unemployment-related economic cases.

Keywords: Audio-Visual Media; Creative Thinking; Critical Thinking; Differentiated Instruction;
Economics Education; Equitable Learning Opportunities.
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INTRODUCTION

Education systems increasingly expect learners to evaluate evidence, generate alternatives, and
communicate defensible solutions to complex social and economic issues. Critical thinking
enables reasoned interpretation, analysis, evaluation, inference, and explanation, whereas
creative thinking supports fluent, flexible, original, and elaborated problem solving. These
capabilities are central to higher-order thinking and to students' capacity to engage with
changing educational and employment contexts [1], [2], [3], [4], [5], [6].

This expectation is especially consequential in economics education, where young
people must interpret labour-market information, examine unemployment, compare policy
responses, and judge the feasibility of alternative solutions. Yet classrooms are heterogeneous:
learners enter with different levels of prior knowledge, interests, confidence, language
resources, and preferred ways of engaging with material. Differentiated instruction responds to
this diversity by proactively varying content, process, product, assessment, and learning
environment while maintaining shared learning goals [7], [8], [9], [10], [11], [12], [13], [14].
In this sense, equitable learning opportunity does not mean identical instruction; it means
access to appropriately challenging routes toward meaningful participation and achievement.

Audio-visual media can make such routes more accessible when it is pedagogically
designed rather than used as a decorative add-on. Cognitive Theory of Multimedia Learning
explains how coordinated verbal and visual representations can support active meaning making
within limited working-memory capacity [15], [16], [17], [18]. Research on instructional video
further indicates that learning benefits depend on design features such as signalling,
segmentation, pacing, interaction, and alignment with a purposeful learning task [19], [20],
[21], [22]. Recent work also cautions that multimedia can impose unnecessary cognitive load
when information is poorly segmented or visually overloaded, making instructional design
quality essential [23], [24], [25], [26].

Prior research has linked audio-visual resources with motivation and higher-order
thinking [27], [28], and has documented that multimedia embedded in problem-based tasks can
support analytical and creative performance [29], [30]. Nevertheless, the evidence is not
uniformly positive when media are introduced without a sufficiently structured learning
process, and broad innovation claims do not clarify which instructional mechanisms support
particular forms of thinking [31], [32]. Collaborative, student-centred, and technology-
supported approaches are more likely to develop higher-order outcomes when learners must
interpret authentic information, compare alternatives, justify decisions, and construct products
that make their reasoning visible [33], [34], [35], [36]. Emerging meta-analytic evidence on
interactive visual technologies likewise suggests that learning gains are shaped by the
pedagogical approach surrounding the tool rather than by the technology alone [37], [38].

At State Islamic Senior High School (Madrasah Aliyah Negeri [MAN]) 3 Mataram,
preliminary classroom observation indicated that Economics instruction on employment and
unemployment relied predominantly on teacher exposition, printed materials, and presentation
slides. The school context therefore offered a relevant opportunity to test an inclusive
instructional design that combined differentiated learning pathways with carefully selected
audio-visual resources. The study addresses a specific gap: few quasi-experimental studies
have examined critical and creative thinking simultaneously after pretest adjustment in upper-
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secondary Economics education, particularly in an Indonesian Islamic senior-secondary
setting. The study investigates whether six sessions of audio-visual media integrated into
differentiated instruction improve students' critical and creative thinking compared with
conventional instruction. Its contribution lies in testing an instructional bundle that connects
equitable access, multimodal representation, and divergent economic problem solving within
one multivariate model.

Differentiated instruction Audio-visual resources
content | process video | animation Acacrfdss'rgablc:% Z’;g?c?rig:g:t'
product | assessment infographic | case clips P P
L 3
Critical thinking Creative thinking
interpret | analyse | evaluate fluency | flexibility
infer | explain originality | elaboration

Figure 1. Conceptual framework of audio-visual media in differentiated Economics
instruction 7], [15], [17].

METHODS

Research design and setting

The study employed a quantitative, quasi-experimental non-equivalent pretest-posttest control-
group design. The independent variable was differentiated instruction supported by audio-
visual media. The dependent variables were students' critical-thinking and creative-thinking
scores. Both pretest scores were entered as covariates so that posttest comparisons reflected
adjusted group differences rather than initial score differences. The research was conducted in
the second semester of the 2025/2026 academic year at MAN 3 Mataram, West Nusa Tenggara,
Indonesia.

Participants and sampling

The population comprised eleventh-grade students enrolled in Economics at the school.
Purposive sampling selected two intact classes that the Economics teacher identified as
academically comparable in curriculum coverage and scheduling. The experimental group
comprised 30 students and the control group comprised 30 students. Because the class groups
already existed, individual random assignment was not feasible. The same teacher taught both
groups, and both covered the same employment and unemployment unit over six meetings.
This design improves practical comparability while requiring cautious causal interpretation.
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Instructional conditions and treatment procedure

Each group completed six 90-minute meetings (2 x 45 minutes). In the experimental group, the
teacher acted primarily as a facilitator, organising multimodal resources, prompting analysis,
and offering differentiated learning supports. Differentiation was implemented through varied
content representations, flexible learning processes, options for demonstrating understanding,
and varied assessment evidence. Audio-visual materials included short explanatory videos,
animations, infographics, documentary excerpts, government-programme clips, and current
economic cases. In the control group, learning followed the school’s conventional pattern of
exposition, question-and-answer, textbook and presentation use, individual exercises, and end-
unit review. Student worksheets (Lembar Kerja Peserta Didik [LKPD]) in the experimental
group contained video-observation prompts, case-analysis questions, solution-design tasks,
and reflection prompts.

Table 1. Six-session instructional design and differentiated supports

Meeting  Economics Experimental-group learning Control-group
topic design learning design

1 Employment Animated explanation, infographic,  Teacher explanation
concepts short reading; readiness-sensitive using slides, guided

group discussion on labour, question-and-answer,
workforce, and employment and note taking.
opportunities.

2 Employment News/documentary clips and cases; ~ Guided lecture and
issues in groups analyse employment issues at  teacher-provided
Indonesia different levels of task complexity. examples of

employment issues.

3 Unemployment Interactive animation and video; self- Lecture on concepts
and its types paced worksheet completion with followed by individual

differentiated prompts. practice questions.

4 Economic Documentary excerpts; students Lecture and question-
consequences  select a presentation, concept map, or and-answer about
of short report to explain impacts. individual and national
unemployment impacts.

5 Responses to Government and entrepreneurship Teacher explanation
unemployment clips; groups evaluate shown followed by individual

responses and formulate alternatives. assignment
completion.

6 Case analysis ~ Current-case video; product choice Review of material

and solution
presentation

(poster, presentation, or report) and
rubric-guided feedback.

and end-unit practice
questions.

Operational definitions and instruments

Critical thinking was assessed using a 10-item constructed-response test, with two prompts
aligned to each indicator: interpretation, analysis, evaluation, inference, and explanation. Each
prompt was scored from O to 4 using an analytic rubric, yielding a possible total of 0 to 40.
Creative thinking was assessed through a poster-based performance task. The rubric comprised
12 performance descriptors, three descriptors for each of fluency, flexibility, originality, and
elaboration; each descriptor was scored from 0 to 4, yielding a possible total of 0 to 48. The

645 | wis



poster task required students to formulate a feasible response to an unemployment-related
economic problem.

Table 2. Operational definitions, assessment evidence, and scoring

Construct Indicators Assessment evidence Score range and
quality evidence
Critical Interpretation; 10 constructed-response 0-40; content
thinking analysis; prompts contextualised to  reviewed by two
evaluation; employment and Economics-education
inference; unemployment. lecturers and one
explanation school Economics

teacher; pilot internal
consistency alpha =

.969.
Creative Fluency; Poster-based solution task ~ 0-48; two independent
thinking flexibility; with 12 performance assessors; [CC(2,2),
originality; descriptors. absolute agreement =
elaboration .892,95% CI [.791,
.948], p <.001.
Implementation Engagement with ~ Student worksheets and Used to support
evidence media, case learning-observation monitoring of
analysis, product  sheets. treatment
development, implementation; not
reflection entered as dependent
variables.

Instrument validation and reliability

Content validity was established through expert judgement by two Economics-education
lecturers and one Economics teacher experienced at the senior-secondary level. Experts
evaluated indicator alignment, wording clarity, contextual relevance, and representativeness of
the intended construct. After revision, the instruments were piloted with students outside the
research sample. Item-total correlations for the constructed-response assessment ranged from
946 to .982 (p < .01), and the overall internal-consistency coefficient was alpha = .969. The
creative-thinking rubric was independently scored by two assessors using a two-way random-
effects, absolute-agreement intraclass correlation approach. The ICC of .892 indicates strong
agreement and supports the reliability of the performance assessment.

Data collection and analysis

Data collection proceeded in four stages: instrument preparation and review; pretesting in both
groups; implementation of the six-session instructional conditions; and posttesting after the
final meeting. All 60 participants provided complete pretest and posttest data. The analysis
began with descriptive statistics, followed by normality, homogeneity of variance, covariance-
matrix equality, linearity, and homogeneity-of-regression-slope checks. A one-way
MANCOVA then tested the omnibus effect of instructional condition on the two posttest
outcomes while controlling for critical-thinking and creative-thinking pretests. Significant
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multivariate results were followed by univariate ANCOVA tests. Gain scores are reported
descriptively; formal inference is based on adjusted posttest scores.

Study hypothesis

H1: Audio-visual media embedded in differentiated instruction has a significant multivariate
effect on students' critical-thinking and creative-thinking posttest scores after controlling for
their corresponding pretest scores.

Ethical considerations

Ethical safeguards were applied throughout the study. Participants were informed about the
study purpose, procedures, voluntary participation, and right to withdraw without penalty. Data
were anonymised before analysis, and no direct personal identifiers were reported. The
research team maintained confidentiality in the storage, analysis, and presentation of all
classroom data.

RESULTS AND DISCUSSION
Results
Data completeness and descriptive profile
All 60 enrolled participants were retained in the analysis; no student was absent from either
test administration and no score was incomplete. Table 3 presents raw pretest and posttest
means, adjusted posttest means, and descriptive gain scores. The experimental group entered
the study with higher raw pretest scores on both outcomes. This baseline imbalance makes
pretest adjustment essential. After adjustment, the experimental group retained higher
estimated posttest means for critical thinking and creative thinking. The gain pattern is
consistent with this adjusted result, although gain scores are presented only as descriptive
evidence.

Table 3. Descriptive and adjusted outcome scores by instructional group
Outcome  Group (n) Pretest M  Posttest M Adjusted posttest Gain M

(SD) (SD) M (95% CI) (SD)
Critical Experimental 17.67 (3.20) 23.60 (2.37) 22.37(21.12, 5.93(3.42)
thinking (30) 23.62)
Critical Control (30) 13.57 (3.18) 18.50 (2.66) 19.73 (18.48, 4.93 (2.32)
thinking 20.98)
Creative Experimental 23.20(2.93) 35.17 (2.95) 31.12 (30.56, 11.97
thinking (30) 31.68) (0.18)
Creative Control (30) 15.73 (1.64) 24.27 (2.50) 28.32 (27.76, 8.53 (1.38)
thinking 28.87)

MANCOVA assumption checks

The MANCOVA assumptions were examined before hypothesis testing. Shapiro-Wilk tests
showed no statistically significant departure from normality for the four pretest and posttest
distributions. Levene's tests supported homogeneity of variance for both posttest outcomes,
Box's M supported equality of covariance matrices, and the group-by-pretest interactions were
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nonsignificant. The two posttest outcomes were positively correlated, r = .696, p < .001,
supporting joint multivariate analysis while indicating that the outcomes were not redundant.

Table 4. Assumption checks for the multivariate analysis

Assumption Statistic p-value Decision
Critical-thinking pretest Shapiro-Wilk W =.979 382 Supported
normality
Creative-thinking pretest Shapiro-Wilk W = 935 374 Supported
normality
Critical-thinking posttest Shapiro-Wilk W = .975 .244  Supported
normality
Creative-thinking posttest Shapiro-Wilk W = .929 267 Supported
normality
Critical-thinking posttest Levene's F(1, 58) =.297 588  Supported
variance equality
Creative-thinking posttest Levene's test 547 Supported
variance equality
Covariance-matrix equality Box's M = 1.653 .661 Supported
Critical-thinking slope Group x pretest F(1, 58) = 342 Supported
homogeneity 919
Creative-thinking slope Group x pretest F(1, 58) = .852  Supported
homogeneity .035

Multivariate effect of instructional condition

The omnibus MANCOVA result showed a statistically significant effect of instructional
condition on the combined critical-thinking and creative-thinking posttest scores after both
pretests were controlled, Pillai's Trace = .400, F(2, 55) = 18.303, p < .001, partial eta squared
= .400. Thus, the null component of H1 was rejected. The result indicates that instructional
condition accounted for a meaningful proportion of the adjusted multivariate outcome
variation. Both pretests were also significant multivariate covariates, confirming that initial
skills were strongly related to posttest performance and validating the decision to use adjusted
comparisons.

Table 5. Multivariate MANCOVA results

Source Pillai's F (df) p- Partial eta  Interpretation
Trace value squared
Critical-thinking 238 8.607 (2, 55) .001 238 Significant
pretest covariate
Creative- .873 189.006 (2, <.001 873 Significant
thinking pretest 55) covariate
Instructional 400 18.303 (2,55) <.001 400 Significant
condition multivariate
effect

Adjusted univariate effects
Follow-up univariate tests demonstrated statistically significant adjusted group differences for
both outcomes. The experimental group outperformed the control group on critical thinking,
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F(1, 56) = 5.662, p = .021, partial eta squared = .092. The adjusted effect was stronger for
creative thinking, F(1, 56) = 32.118, p < .001, partial eta squared = .364. The difference
between the effect sizes indicates that the intervention was particularly associated with
students' ability to generate and elaborate alternatives for unemployment-related problems,
although it also supported the more evaluative and evidence-based processes assessed in the
critical-thinking test.

Table 6. Adjusted univariate effects of instructional condition

Dependent Experimental Control F (df) p-value Partial eta
variable adjusted M adjusted M squared
Critical thinking 22.37 19.73 5.662 (1,56)  .021 .092
Creative thinking 31.12 28.32 32.118 (1, <.001 364
56)
Discussion

The findings show that audio-visual media embedded in differentiated Economics instruction
was associated with superior adjusted posttest performance in both critical and creative
thinking. The multivariate result is important because it demonstrates that the intervention did
not merely improve a single narrow outcome; after initial differences were statistically
controlled, the experimental condition was related to a combined profile of stronger analytical
judgment and more productive idea generation. This pattern is consistent with work positioning
higher-order thinking as an interconnected set of capacities rather than an isolated test skill [1],
[3], [5], [6]. It also supports research showing that differentiated instruction can contribute to
more equitable learning outcomes when teachers vary the routes through which students access,
process, and demonstrate learning [7], [9], [11], [13].

The critical-thinking effect was statistically significant but smaller than the creative-
thinking effect. This difference is plausible because the critical-thinking test required
disciplined evidence use across interpretation, analysis, evaluation, inference, and explanation.
Video and animation can offer concrete representations of abstract economic relationships, but
these representations only become critical-thinking opportunities when students are required
to interrogate claims, compare evidence, and justify a decision. The experimental worksheets
and case discussions were designed to impose precisely these demands. This interpretation
aligns with Cognitive Theory of Multimedia Learning and cognitive-load research: integrated
verbal and visual information can support conceptual processing, but learning gains depend on
managing attention and avoiding extraneous processing [15], [17], [18], [23], [26].

The stronger adjusted effect for creative thinking is particularly noteworthy. Students
in the experimental group were not confined to a single answer format; they could develop
posters, concept maps, reports, or presentations while proposing responses to unemployment.
This product choice likely widened the space for fluency, flexibility, originality, and
elaboration. The mechanism is therefore not simply that participants watched videos. Rather,
audio-visual cases supplied concrete stimuli and differentiated products required learners to
transform those stimuli into alternative solutions. This explanation is consistent with studies
reporting creative-performance benefits when multimedia learning activities require learners
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to construct, modify, and communicate ideas rather than passively receive information [28],
[30], [33], [34].

The results also help explain why the literature on media effects is mixed. A previous
study reported that the medium alone did not necessarily produce stronger critical-thinking
outcomes, particularly when instructional conditions did not fully exploit problem-centred
activity [29]. The present design differs because audio-visual resources were embedded in a
coherent sequence of observation, analysis, group negotiation, reflection, and product
development. Evidence on instructional videos similarly stresses that segmentation, signalling,
learner activity, and alignment with a task are decisive design features [19], [20], [21], [22],
[24]. Accordingly, the novelty of this study is its treatment of audio-visual media as an enabling
component of differentiated instruction rather than as a stand-alone technological intervention.

The study also contributes an inclusive education perspective relevant to education
systems and social welfare. The instructional design treated learner diversity as a normal
classroom condition rather than a deficit: students encountered the same economic concepts
but could access information through multiple representations, work through tasks at a
supported pace, and communicate understanding through differentiated products. Such design
choices are compatible with Universal Design for Learning scholarship that foregrounds
multiple means of representation, engagement, and expression [10]. They also complement
evidence that differentiated instruction can support academic and psychosocial participation
when it is implemented intentionally rather than as ad hoc individualisation [11], [12], [13],
[14]. In an Economics unit on employment and unemployment, this approach has a further
civic value: students learn to interpret social problems and formulate responses rather than
memorise definitions alone.

For practice, the findings suggest that teachers should plan media and differentiation
together. Short videos should be selected for a specific conceptual purpose; animations should
be segmented and followed by prompts that require explanation; infographics should be used
as evidence to compare alternatives; and student products should be assessed with rubrics that
make thinking visible. School leaders can support this approach by allocating time for teachers
to curate accessible media, design differentiated worksheets, calibrate performance rubrics, and
discuss student work. Teacher professional learning should emphasise instructional design and
assessment literacy, because technology-rich lessons remain ineffective when they lack
structured opportunities for reasoning, feedback, and revision [16], [25], [35], [36].

Several limitations qualify the interpretation. The study involved two intact classes in
one State Islamic Senior High School, so the findings cannot be generalised automatically to
other regions, subjects, or student populations. The quasi-experimental design and observed
baseline differences mean that MANCOVA reduces, but cannot eliminate, selection bias. The
treatment also bundled differentiated instruction with audio-visual media, preventing isolation
of the independent contribution of each component. In addition, the study did not include
delayed posttests, cognitive-load measures, or an aggregate numerical fidelity score;
consequently, retention and the precise mediating mechanism remain untested. Future multi-
school research should use larger samples, delayed assessments, process measures, and mixed-
method classroom observation to examine how representation, pacing, learner choice, and
collaboration jointly explain critical and creative thinking development.
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CONCLUSION

Audio-visual media integrated into differentiated Economics instruction produced significant
adjusted advantages in students' critical and creative thinking relative to conventional
instruction. The multivariate finding and the two univariate follow-up tests indicate that the
intervention supported a broad higher-order thinking profile, with a particularly strong
association with creative problem solving. The study's contribution is to demonstrate that
equitable learning design, multimedia representation, authentic economic cases, and
differentiated products can be combined within a feasible six-session upper-secondary
intervention. For educators, the central implication is that media should be designed as part of
a learning pathway, not added after the fact. When audio-visual representations are paired with
analytic prompts, flexible pacing, collaboration, and meaningful product choices, students gain
multiple ways to access economic concepts and make their reasoning visible. The findings
offer a practical direction for more inclusive Economics instruction while underscoring the
need for stronger multi-site and longitudinal evidence.

LIMITATIONS

This study was limited to eleventh-grade Economics students at MAN in Mataram and to the
employment and unemployment unit. The sample comprised two pre-existing classes, and the
intervention combined audio-visual media with multiple differentiated-instruction
components; thus, the results should not be interpreted as the isolated effect of video-based
media. Critical thinking was operationalised through interpretation, analysis, evaluation,
inference, and explanation, whereas creative thinking was operationalised through fluency,
flexibility, originality, and elaboration. The absence of random assignment, delayed outcome
measurement, and direct measures of cognitive load, engagement, and implementation fidelity
limits causal and process-level inference.
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