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This study investigates the effect of e-module implementation on the 

learning achievement of Early Childhood Education (ECE) undergraduate 

students in an arts learning course. The research background is rooted in 

the low digital transformation of arts learning in Indonesian higher 

education, with 81% of lecturers still relying on conventional teaching 

materials and student mean scores remaining at 63.8 out of 100. Employing 

a quantitative approach with a quasi-experimental Pretest-Posttest Control 

Group Design, this study involved 64 fourth-semester ECE students 

divided into an experimental group (n=32) using e-modules and a control 

group (n=32) using printed modules. Data was collected through validated 

learning outcome tests, student response questionnaires, and observation 

sheets. The e-module was assessed as highly feasible by content experts 

(91.6%) and media experts (90.4%). The independent-samples t-test 

revealed a significant difference in posttest scores: experimental group 

(M=84.22, SD=7.93) versus control group (M=70.47, SD=9.18), t (62) = 

6.74, p<0.001, with Cohen's d=1.67 indicating a very large effect size. 

These findings confirm that e-module-based digital transformation 

significantly enhances ECE students' arts learning achievement and 

supports the advancement of 21st-century pedagogical practice in higher 

education. 
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INTRODUCTION 

 

The digital transformation era fundamentally reshapes pedagogical 

paradigms across all educational levels, including higher education programs 

dedicated to Early Childhood Education (ECE). The integration of digital learning 

resources is no longer optional but constitutes a professional imperative for 

educators tasked with preparing future PAUD teachers who are competent in both 

arts’ pedagogy and technology-integrated instruction (Basilotta, Gomez, Pablos et 

al., 2022). Arts learning for early childhood encompassing visual arts, music, 
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movement, and drama play a vital role in children’s holistic development, 

stimulating cognitive flexibility, socio-emotional competence, and creative 

expression (Hagood, 2021; Trimis & Savva, 2022). 

The ideal condition for arts learning in ECE undergraduate programs 

demands that prospective teachers master not only the theoretical foundations of 

child art development but also practical skills in designing, demonstrating, and 

assessing arts activities appropriate for young children aged 0–6 years (Listiana et 

al., 2022). According to Smaldino et al. (2023), effective higher education teaching 

materials must be multi-representational, learner-centred, and capable of 

facilitating active knowledge construction. Electronic modules (e-modules), as 

interactive digital teaching materials, have been shown to meet these criteria by 

integrating text, images, instructional video, animations, and formative quizzes 

within a single accessible platform (Mayer, 2021; Suartama et al., 2021). 

However, field evidence reveals a stark contrast to this ideal. A preliminary 

needs analysis conducted across four Indonesian universities offering ECE 

programmes found that 81% of arts learning lecturers still rely exclusively on 

printed modules or photocopied handouts as their primary teaching resource, while 

only 12% have developed any form of digital learning material (Hidayati et al., 

2023). Consequently, students’ mean learning achievement in arts courses 

stagnated at 63.8 out of 100, significantly below the minimum mastery criterion of 

75 set by the Indonesian National Standards of Higher Education (Sari & 

Kusumawati, 2022). Furthermore, student engagement surveys indicated that 

76.4% of ECE students felt that conventional arts learning materials failed to 

adequately represent movement, rhythm, and visual arts processes that are 

inherently dynamic in nature (Rahmawati et al., 2023). 

Research consistently affirms that e-module adoption constitutes a viable 

and evidence-based solution to these challenges. Jayawardana (2021) demonstrated 

that e-module integration produced statistically significant improvements in higher 

education students’ conceptual understanding across multiple disciplines. 

Wulandari et al. (2022) specifically found that multimedia-enhanced e-modules 

elevated arts-related learning outcomes by 26.3% compared to conventional 

instruction. Setiawan et al. (2023) further established that digital interactive e-

modules for ECE contexts positively influenced both cognitive and affective 

learning domains. In the context of arts learning, the capacity of e-modules to 

embed instructional videos of artistic processes including dance demonstrations, 

painting techniques, and musical performances provides an irreplaceable 

representational advantage over static printed materials (Asyhari & Silvia, 2023; 

Mayer, 2021). 

Despite this growing evidence base, a critical research gap persists: no 

published study has systematically investigated the effect of e-module-mediated 

digital transformation specifically within ECE arts learning courses in Indonesian 

higher education, nor has any study measured its practical significance through 

effect size analysis in this context. This constitutes the primary novelty of the 

present study: it moves beyond feasibility assessment to rigorously quantify both 

the statistical and practical magnitude of e-module effects on ECE students’ arts 

learning achievement using Cohen’s d effect size, thereby providing actionable 
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evidence for curriculum digitalisation policy in ECE higher education (Nurhasanah 

et al., 2023; Prasetyo & Harjanta, 2022). 

Accordingly, this study addresses the following primary research question: 

To what extent does the implementation of the developed e-module significantly 

improve the arts learning achievement of ECE undergraduate students compared to 

conventional printed modules 
 

 

METHODS 

 

Research Design 

This study employed a quantitative approach with a quasi-experimental 

Pretest-Posttest Control Group Design (Creswell & Creswell, 2022). The design 

was selected to rigorously examine causal relationships between e-module use and 

learning achievement while accounting for pre-existing group differences through 

pretest administration. Two intact classes were randomly assigned as the 

experimental group (e-module instruction) and the control group (conventional 

printed module instruction). Prior to the main experiment, the e-module was 

developed and validated using an iterative expert review process aligned with 

systematic instructional design principles (Smaldino et al., 2023; Tegeh et al., 

2022). 

 

Research Subjects 

Research subjects comprised 64 fourth-semester ECE undergraduate 

students at Universitas Setia Budhi Rangkasbitung Indonesia, enrolled in the Arts 

Learning for Early Childhood course during the 2024/2025 academic year. 

Purposive sampling criteria were: (1) active enrollment in the target course, (2) no 

prior formal digital arts learning experience, and (3) informed consent to 

participate. Class A (n = 32) served as the experimental group; Class B (n = 32) 

served as the control group. Preliminary equivalence between groups was 

confirmed by the absence of significant differences in pretest scores (t (62) = 0.18, 

p = 0.86) and prior academic GPA (Fraenkel et al., 2023). Expert validation panels 

comprised two content experts (senior arts education lecturers holding doctoral 

qualifications) and two media experts (educational technology lecturers holding 

doctoral qualifications with e-learning design experience). 

 

Research Instruments 

Five instruments were employed: (1) E-module content expert validation 

sheet: 28 items across content accuracy, pedagogical alignment, and presentation 

quality sub-scales (α=0.91); (2) E-module media expert validation sheet: 32 items 

covering interface design, interactivity, navigation, and technical performance sub-

scales (α=0.89); (3) Student response questionnaire: 22 Likert-scale items (1–5) 

measuring perceived usability, visual appeal, content relevance, and learning 

support (α=0.87); (4) Arts learning achievement test: 45 multiple-choice items and 

5 performance-based essay items assessing cognitive competencies (C1–C4) and 

applied pedagogical knowledge (α=0.86); and (5) Structured observation checklist 

for monitoring instructional process fidelity in both groups (Nurhasanah et al., 
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2023; Sugiyono, 2023). All test instruments underwent item analysis using SPSS 

26.0; items with corrected item-total correlation r<0.30 were revised or removed 

prior to administration. 

 

Data Collection Procedures 

Data collection proceeded in four sequential phases. First, expert validation: 

completed through two rounds of structured panel reviews, with revisions 

implemented between rounds until consensus scores exceeded the 80% feasibility 

threshold. Second, small-group trial (n=10): student response questionnaires 

administered following a two-week e-module trial, with findings informing final 

revisions. Third, field trial: the finalised e-module was deployed to the experimental 

group across eight instructional weeks; the control group received equivalent 

content via conventional printed modules under identical weekly schedules. Fourth, 

outcome measurement: standardized pretest administered in Week 1 and posttest in 

Week 8 to both groups under supervised conditions (Creswell & Creswell, 2022; 

Bellefroid et al., 2022). 

 

Data Analysis Techniques 

Expert validation data were analysed using the feasibility percentage 

formula: P = (Σ obtained score / Σ maximum score) × 100%, classified as: ≥81% 

(very valid), 61–80% (valid), 41–60% (valid), 40-20% (fairly valid), ≤ 20% invalid) 

(Akbar, 2020). Student response data were summarised using descriptive statistics. 

For learning achievement analysis, normality was assessed with the Shapiro–Wilk 

test and homogeneity with Levene’s Test. Where assumptions were met, 

independent-samples t-tests were conducted (significance level α=0.05). 

Normalised gain scores (N-gain) were calculated per Hake’s formula to measure 

learning improvement magnitude. Practical significance was quantified using 

Cohen’s d, interpreted as: d<0.2 (negligible), 0.2–0.5 (small), 0.5–0.8 (medium), 

0.8–1.2 (large), >1.2 (very large) (Creswell & Creswell, 2022). 
 

 

RESULTS & DISCUSSION 

 

E-Module Feasibility: Expert Validation 

Two rounds of expert panel review produced validation scores summarised                        

in Table 1 below. Revision implementation between rounds elevated scores by an 

average of 4.3 percentage points, reflecting the iterative quality assurance process 

inherent in systematic instructional design (Tegeh et al., 2022; Hanafi, 2021). 
Table 1. Expert Validation Results of the Arts Learning E-Module 

Validation 

Aspect 

Score (%) Category Expert Notes Decision 

Content 

Accuracy – 

Material Expert 

92.1% Very Valid Add video 

diversity 

Approved 

Pedagogical 

Relevance – 

Material Expert 

91.4% Very Valid Minor 

language edit 

Approved 
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Content 

Presentation – 

Material Expert 

91.3% Very Valid — Approved 

Overall Material 

Validation 

91.6% Very Valid — Approved 

Visual Display – 

Media Expert 

91.8% Very Valid — Approved 

Interactivity – 

Media Expert 

92.3% Very Valid Improve 

feedback speed 

Approved 

Navigation & 

Accessibility – 

Media Expert 

87.2% Very Valid Minor revision Approved 

Overall Media 

Validation 

90.4% Very Valid — Approved 

Source: Primary Data (2024) 

 

As shown in Table 1, the overall content validation score of 91.6% and 

media validation score of 90.4% both fall within the ‘Very Valid’ category, 

satisfying the minimum feasibility threshold of ≥81% required for instructional 

materials in Indonesian higher education (Akbar, 2020). Content experts 

particularly commended the e-module’s pedagogical sequencing, which progressed 

systematically from arts theory to guided practice and reflective application, 

consistent with constructivist learning design principles (Mayer, 2021). Media 

experts highlighted the high interactivity score (92.3%) as the module’s strongest 

technical feature, attributed to its embedded H5P interactive exercises providing 

immediate corrective feedback, a feature identified by Lee et al. (2022) as critical 

for sustaining learner engagement in digital learning environments. 

 

 

Student Response Results 

Small-group trial (n=10) yielded a student response score of 88.4% (very 

positive). The full field-trial cohort (n=32) produced a response score of 92.7% 

(very positive). The highest-rated dimensions were visual attractiveness (94.1%), 

content relevance to future teaching practice (93.6%), and navigational ease 

(92.3%). The lowest-rated dimension, though still in the very positive range, was 

video streaming stability (88.9%), reflecting infrastructure heterogeneity across 

students’ internet connectivity environments a limitation consistent with findings 

by Dhawan (2020) and Widiyono (2021) in Indonesian online learning contexts. 

Open-ended qualitative responses indicated that students most valued the ability to 

re-watch arts demonstration videos at their own pace, corroborating Almusharraf 

and Bailey’s (2021) finding that asynchronous multimedia access significantly 

boosts learner engagement in higher education. 

 

Learning Achievement: Pretest-Posttest Comparison 

Shapiro–Wilk test confirmed normal data distribution for both groups 

(p>0.05). Levene’s Test confirmed variance homogeneity (p=0.31). Table 2 

presents normalised gain scores, and Table 3 presents independent-samples t-test 

results. 
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Table 2. Normalised Gain (N-Gain) Scores by Group 
Group Pretest 

Mean 
Posttest 

Mean 
N-Gain Category SD (Post) 

Experimental 

(E-Module) 
62.31 84.22 0.58 Medium-

High 
7.93 

Control 

(Printed 

Module) 

61.94 70.47 0.22 Low 9.18 

Source: Primary Data (2024)  

 

As shown in Table 2, the experimental group achieved an N-gain of 0.58 

(medium-high category), substantially exceeding the control group’s N-gain of 0.22 

(low category). This differential gain of 0.36 points indicates that e-module use 

produced markedly stronger learning trajectory improvement, even given near-

identical pretest baselines (Hake, 1998, as cited in Creswell & Creswell, 2022). 
Table 3. Independent-Samples T-Test Results of Arts Learning Achievement 
Group N Mean SD t-value p-value & 

Cohen's d 
Experimental 32 84.22 7.93 6.74 p<0.001; 

d=1.67 
Control 32 70.47 9.18 — — 

Source: Primary Data (2024)  

 

Table 3 confirms a statistically significant difference in posttest means 

between the experimental and control groups: t (62) = 6.74, p<0.001. The Cohen’s 

d of 1.67 represents a very large practical effect size, indicating that the e-module 

produced improvements substantially exceeding what would be expected from 

sampling variability alone. This effect size considerably surpasses the large-effect 

benchmark (d>0.8) established by Cohen (1988, as cited in Fraenkel et al., 2023), 

and exceeds comparable e-module studies in arts education that reported d values 

between 0.87 and 1.12 (Wulandari et al., 2022; Fausih & Danang, 2021). 

 

Discussion 

The convergence of very high expert validation scores, very positive student 

responses, and a very large effect size collectively establishes the e-module’s status 

as both a technically sound and educationally powerful instructional tool. The 

theoretical basis for these outcomes is best understood through Mayer’s (2021) 

Cognitive Theory of Multimedia Learning (CTML), which posits that dual-channel 

processing of visual and verbal information precisely as enabled by the e-module’s 

video-text integration reduces extraneous cognitive load and deepens schema 

formation. For arts content specifically, where aesthetic processes are inherently 

visual and kinaesthetic, the representational affordances of multimedia e-modules 

are qualitatively irreplaceable by static text (Hagood, 2021; Trimis & Savva, 2022). 

The very large Cohen’s d effect (1.67) also supports Vygotsky’s (1978) 

constructivist framework regarding the Zone of Proximal Development (ZPD). The 

e-module’s built-in adaptive scaffolding through immediate quiz feedback, 

progressive difficulty sequencing, and on-demand video re-access effectively 

operationalised digital ZPD support, enabling students to advance competencies 

beyond what self-study with static printed materials could achieve (Andriani & 
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Fatmawati, 2023; Chen & Su, 2021). This finding aligns with Setiawan et al. 

(2023), who reported that digital interactive ECE materials consistently outperform 

printed equivalents in fostering higher-order pedagogical thinking among 

prospective ECE teachers. 

From a digital transformation policy perspective, this study contributes 

empirical justification for institutional digitalisation of arts learning curricula in 

ECE higher education programmes. Basilotta, Gomez, Pablos et al. (2022) 

established that lecturers’ digital competence is the primary bottleneck in higher 

education digitalisation; accordingly, the present findings imply that providing 

ready to deploy validated e-modules, rather than expecting individual lecturers to 

develop digital materials independently, represents the most strategically efficient 

path to sustainable digital transformation in ECE arts education (Nouri et al., 2020; 

Huang et al., 2021). 

Several limitations warrant acknowledgement. First, the study was 

conducted in a single institution, restricting generalizability to other ECE 

programme contexts. Second, the eight-week treatment period, while sufficient to 

detect achievement differences, does not capture longer-term retention effects. 

Third, the study did not examine whether e-module-enhanced learning achievement 

transferred to students’ actual classroom arts teaching performance during field 

placement. Future research should employ multi-site, longitudinal designs and 

incorporate teaching performance assessments to more comprehensively evaluate 

the downstream benefits of e-module-mediated digital transformation in ECE arts 

education (Mardiana & Kuswanto, 2023; Paristiowati et al., 2022). 
 

 

CONCLUSION 
 

This study demonstrates that the implementation of the developed 

interactive e-module significantly enhances the arts learning achievement of ECE 

undergraduate students compared to conventional printed modules. The quasi-

experimental evaluation confirms a statistically significant superiority in posttest 

performance for students using the e-module. These empirical findings establish 

that e-module-mediated digital transformation effectively addresses the 

representational limitations of static printed media in arts education, offering a 

highly potent and actionable strategy for elevating instructional quality and student 

competency in higher childhood teacher education programs 

Theoretically, these findings reinforce the applicability of Mayer’s CTML 

to arts education contexts in higher education and extend its evidence base to ECE 

teacher preparation specifically. Practically, this study recommends that ECE 

programme administrators institutionalise e-module adoption for all arts learning 

courses, invest in lecturer digital competence development, and establish 

infrastructure support to address connectivity inequities identified in student 

response data. Future research should explore the integration of artificial 

intelligence and augmented reality within ECE arts e-modules to further personalise 

instructional scaffolding and bridge the gap between digital learning and embodied 

arts practice. 
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