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ABSTRACT 
Competency in designing deep learning is essential for implementing 
the Merdeka Curriculum, yet teachers in 3T (frontier, outermost, 
underdeveloped) regions have limited access to sustained professional 
development. Preliminary interviews showed 16 of 20 teachers (80%) 
could not integrate local wisdom into lesson design. This study 
examined improvement in teachers' knowledge of designing deep 
learning after a programme using ethnopedagogy-based E-LKPD 
integrated with Zep Quiz. A pre-experimental one-group pretest-
posttest design was applied to 20 teachers at SMP Negeri 2 Tiakur, 
Maluku Barat Daya, through total sampling. The programme 
comprised eight sessions in three stages totalling 420 minutes. Data 
from a 20-item knowledge test, observation sheet, response 
questionnaire, and Zep Quiz were analysed using the Wilcoxon signed-
rank test (primary), paired t-test, effect sizes, and N-Gain. Mean 
knowledge scores rose from 7.00 to 14.45 (Z = −3.94, p < 0.001, r = 0.88) 
with large effects (dz = 3.61, dav = 2.93) and a moderate mean N-Gain 
of 0.59. Engagement reached 94.25% (high) and teacher responses 
92.50% (very practical). The programme is associated with knowledge 
improvement within the group, but causal effectiveness cannot be 
established without a control group. Implications: this low-cost seven-
hour programme offers a professional development alternative for 3T 
schools, pending tests with comparison designs. 
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INTRODUCTION 

Designing deep learning is a key teacher competence in implementing the 

Merdeka Curriculum (Asyauqiya et al., 2025). Lesson planning in many schools 

remains administrative and content-driven rather than student-centred and 

locally grounded (Lawani et al., 2026). This is more pronounced in 3T regions 

(frontier, outermost, and underdeveloped), where access to sustained training 

and supervision is limited, including Maluku Barat Daya (Ahqaf & Ismail, 2025; 

Prima et al., 2025; Putri & Haifaturrahmah, 2025; Rumtutuly et al., 2024; Sugiarto 

et al., 2025). Preliminary interviews at SMP Negeri 2 Tiakur in March 2025 
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showed that 16 of 20 teachers (80%) could not design lessons integrating local 

culture and wisdom. 

Deep learning is meaningful, mindful, and joyful (Elbashbishy, 2024; Haq 

& Prasetiyo, 2025). It emphasises reflective, contextual experiences and promotes 

higher-order thinking and problem solving (Rahman et al., 2026; Setiadini & 

Kurino, 2025). Teachers therefore need to link academic concepts authentically to 

students’ lived realities (Rosidah et al., 2026). This competence has two layers: 

conceptual and procedural knowledge of design principles, and design 

performance in the form of concrete lesson plans. This study measured only the 

first layer. 

Three research areas are relevant. First, E-LKPD (Electronic Student 

Worksheet) helps structure learning (Nurtanto & Suneki, 2024), but it is usually 

designed for students, not as a teacher learning tool. Second, ethnopedagogy 

integrates local cultural values into learning (Ariani, 2025). In mathematics, it is 

known as ethnomathematics, using cultural artefacts and practices as concept 

contexts (Habsyi et al., 2025; Rosa & Orey, 2021). Third, digital assessment 

platforms such as Zep Quiz give fast, interactive, data-based feedback (Hilmi & 

Jasiah, 2025; Raudoh & Kusumastuti, 2025; Sabillillah et al., 2025), consistent with 

formative assessment, which places feedback at the core of learning regulation 

(Black & Wiliam, 1998; Rahmat & Safitri, 2025; Sabir, 2026; Saidah & Muhid, 

2025). 

Effective professional development focuses on content, engages 

participants actively, is collaborative, and is supported by modelling, coaching, 

feedback, and reflection over time (Darling-Hammond et al., 2017). Mentoring 

based on coaching is associated with better teaching practice (Gani et al., 2024). 

Programme mechanisms matter more than structural features (Bobby et al., 2025; 

Indrawati, 2025), and experiential learning theory holds that professional 

learning develops through direct experience and reflection (Kolb, 2014). 

To the authors’ knowledge, studies combining ethnopedagogy-based E-

LKPD from Maluku Barat Daya with Zep Quiz to improve teachers’ competence 

in designing deep learning remain scarce. This study assumes the three 

components are complementary: E-LKPD as a deep learning scaffold, 

ethnopedagogy as local cultural context, and Zep Quiz as formative feedback. It 

tests the improvement in teachers’ knowledge of designing deep learning after 

the programme and analyses N-Gain, engagement, teacher responses, and Zep 

Quiz scores. 
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RESEARCH METHOD 

The object of the study was teachers’ knowledge of designing deep learning. 

The study ran for one semester in the 2025/2026 academic year at SMP Negeri 2 

Tiakur, Maluku Barat Daya Regency, a 3T area. This quantitative study used a 

pre-experimental one-group pretest-posttest design (Creswell & Creswell, 2017). 

All data were primary. This design was chosen because a control group was not 

feasible, but it cannot separate programme effects from threats to internal 

validity such as maturation, testing effects, and history (Marsden & Torgerson, 

2012). 

Participants were all 20 teachers of SMP Negeri 2 Tiakur (total sampling), 

teaching various subjects with 1 to 15 years of experience. The preliminary 

interviews were not research data. The school and teachers consented to 

mentoring and publication, including photographs, after the study was 

explained. The programme had eight sessions in three stages: introduction to 

deep learning and ethnopedagogy (session 1, 60 minutes); training in developing 

locally contextualised E-LKPD with Canva (session 2, 180 minutes); and 

mentoring in implementing lesson tools (sessions 3 to 8, 30 minutes each). Zep 

Quiz served as formative assessment at the end of every session. Total duration 

was 420 minutes (seven hours), with the researchers as trainers and mentors. 

E-LKPD ethnopedagogy content drew on Maluku Barat Daya local wisdom: 

lutur batu, waji jagung, gogos, and woven motifs (Mathematics); Benteng Den 

Haan and Gereja Tua Patti (Social Studies); shallots and the Moa buffalo 

(Science); and the legend of Gunung Kerbau and traditional pantun (Indonesian 

Language). Data came from four instruments (Table 1). The knowledge test was 

given before the first session (pretest) and after the last (posttest), 45 minutes 

each. To reduce testing effects, the tests were parallel forms built from the same 

blueprint with different wording, though their difficulty equivalence was not 

analysed. Correct answers scored 1 and incorrect 0; the questionnaire used a 1 to 

4 scale. Zep Quiz items differed by session, so scores across sessions are not 

equivalent. 

Table 1.  

Research Instruments and Specifications 

No. Instrument Items 
Maximum 

Score 
Function 

1 

Teacher 
knowledge 
test (multiple 
choice) 

20 20 
Measures knowledge of 
designing deep learning 
(pretest, posttest) 
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No. Instrument Items 
Maximum 

Score 
Function 

2 
Observation 
sheet 

5 aspects 
20 per 
meeting 

Monitors participation, 
collaboration, E-LKPD 
implementation, Zep Quiz 
use, and reflection 

3 

Teacher 
response 
questionnaire 
(Likert) 

10 40 
Measures perception, ease of 
use, usefulness, and 
applicability 

4 

Zep Quiz 
(digital 
multiple 
choice) 

10 10 
Formative assessment after 
each session 

 

Three validators (subject matter, pedagogy, and culture and 

ethnopedagogy) rated test content validity on a 1 to 4 scale, analysed with 

Aiken’s V in Equation 1 (Aiken, 1985). 

 

RESULT AND DISCUSSION 

Results 

All eight test indicators obtained Aiken’s V = 1.000 and were valid without 

revision. The observation sheet showed ICC = 0.914, good reliability by the lower 

bound of the 95% CI (0.799). The questionnaire obtained α = 0.806, but seven of 

10 items received maximum scores from all teachers, so alpha reflects only the 

three applicability items (Table 3). 

Table 2.  

Instrument Validity and Reliability 

Instrument Index Result Decision 

Knowledge test (3 
validators, 8 
indicators) 

Aiken’s V 
1.000 for all 
indicators 

Valid 

Observation sheet (2 
observers, 20 teachers) 

ICC, two-way 
random effects, 
absolute 
agreement, single 
measures 

0.914; 95% CI 
[0.799–0.965] 

Good 
reliability 

Teacher response 
questionnaire (10 
items, N = 20) 

Cronbach’s alpha 
0.806; 7 items 
without 
variation 

Inconclusive 
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Changes in Teacher Knowledge 

Table 4 gives individual results. Pretest scores averaged 7.00 (SD = 1.86; 

median 7.0) and posttest scores 14.45 (SD = 3.22; median 15.0). The mean 

difference was 7.45 points (SD = 2.06), and the pretest-posttest correlation was r 

= 0.80. Nineteen teachers gained five points or more, whereas G20 gained one 

point (6 to 7; N-Gain 0.07). 

Table 3.  

Teacher Pretest, Posttest, Difference, and N-Gain Scores (n = 20) 

Teacher Pretest Posttest Difference N-Gain Category 

G1 4 12 8 0.50 Moderate 

G2 3 9 6 0.35 Moderate 

G3 5 14 9 0.60 Moderate 

G4 6 16 10 0.71 High 

G5 8 15 7 0.58 Moderate 

G6 10 17 7 0.70 High 

G7 7 13 6 0.46 Moderate 

G8 8 16 8 0.67 Moderate 

G9 6 14 8 0.57 Moderate 

G10 10 20 10 1.00 High 

G11 8 16 8 0.67 Moderate 

G12 7 15 8 0.62 Moderate 

G13 5 10 5 0.33 Moderate 

G14 7 15 8 0.62 Moderate 

G15 9 19 10 0.91 High 

G16 7 14 7 0.54 Moderate 

G17 8 16 8 0.67 Moderate 

G18 9 18 9 0.82 High 

G19 7 13 6 0.46 Moderate 

G20 6 7 1 0.07 Low 

Mean 7.00 14.45 7.45 0.59 Moderate 

SD 1.86 3.22 2.06 - - 

Minimum 3 7 1 0.07 - 

Maximum 10 20 10 1.00 - 

 

Shapiro-Wilk tests showed normal pretest and posttest scores but non-

normal differences (W = 0.857, p = 0.007). The Wilcoxon signed-rank test, the 
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primary analysis, showed a significant pretest-posttest difference (Z = −3.94, p < 

0.001; r = 0.88). The complementary paired t-test was significant, t(19) = 16.14, p 

< 0.001, with a 95% CI for the mean difference of 6.48 to 8.42. Effect sizes were dz 

= 3.61 and dav = 2.93 (Table 5). 

Table 4. 

Assumption Tests, Difference Tests, and Effect Sizes for  

Knowledge Scores (n = 20) 

Test Data Statistic p Remark 

Shapiro-Wilk Pretest W = 0.965 0.637 Normal 

Shapiro-Wilk Posttest W = 0.960 0.550 Normal 

Shapiro-Wilk Difference score W = 0.857 0.007 
Not 

normal 

Wilcoxon signed-
rank 

Posttest and 
pretest 

Z = −3.94, r = 0.88 < 0.001 
Significant, 
large effect 

Paired t-test 
Posttest and 
pretest 

t(19) = 16.14 < 0.001 Significant 

95% CI Mean difference 6.48 to 8.42   

Effect size 
Posttest and 
pretest 

dz = 3.61, dav = 2.93  Large 

 

In the sensitivity analysis without G20, the mean difference was 7.79 points 

(standard deviation 1.44) and differences were normally distributed (W = 0.932, 

p = 0.192). Mean N-Gain was 0.59 (moderate), with 25.0% of teachers in the high 

category, 70.0% moderate, and 5.0% low (Table 6). 

Table 5.  

Teacher Knowledge N-Gain Distribution by Category 

N-Gain Category 
Number of 
Teachers 

Percentage 
Range in the 

Data 

High (≥ 0.70) 5 25.0% 0.70 to 1.00 

Moderate (0.30 to < 0.70) 14 70.0% 0.33 to 0.67 

Low (< 0.30) 1 5.0% 0.07 

Total 20 100.0% 
Mean 0.59 
(moderate) 

 

Engagement and Teacher Responses 

Observed engagement averaged 18.85 (SD = 1.09) of 20, or 94.25% (high). 

The questionnaire scored 37 of 40, or 92.50% (very practical). Perception, ease of 
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use, and usefulness each reached 100.00%, whereas applicability reached 75.00% 

(practical; Table 7). 

Table 6. 

Engagement Observation and Teacher Response  

Questionnaire Results (n = 20) 

Component Items Score Max. Percent Category 

Engagement observation 5 18.85 20 94.25 High 

Questionnaire, 

perception 
2 8 8 100.00 Very practical 

Questionnaire, ease of 

use 
2 8 8 100.00 Very practical 

Questionnaire, 

usefulness 
3 12 12 100.00 Very practical 

Questionnaire, 

applicability 
3 9 12 75.00 Practical 

Questionnaire, overall 10 37 40 92.50 Very practical 

 

The programme ran in eight sessions (Figure 1). 

            

Figure 1a. E-LKPD and Zep Quiz introduction session Figure 1b. Mentoring in 

designing locally 

contextualised E-LKPD 

 

Figure 1. 

Implementation of Ethnopedagogy-Based E-LKPD and Zep Quiz 

Zep Quiz Formative Scores 

Mean Zep Quiz scores (0 to 10) rose from 4.95 in Session 1 to 8.95 in Session 

8 after dipping to 4.70 in Session 2. Teachers scoring 8 or more rose from none to 

19 (95.0%) in Session 8 (Table 8). 
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Table 7. 

Zep Quiz Formative Scores by Session (n = 20) 

Session Mean SD Teachers Scoring 8 or More 

1 4.95 1.15 0 

2 4.70 1.03 0 

3 6.00 1.38 3 

4 6.40 1.50 6 

5 6.75 1.68 8 

6 7.55 1.73 11 

7 8.75 1.02 17 

8 8.95 0.89 19 

 

Discussion 

Knowledge scores rose significantly from 7.00 to 14.45, but the effect size 

should be read as an upper bound. The dz of 3.61 is high mainly because gains 

were consistent across individuals and the pretest-posttest correlation was 

strong; the more conservative dav (2.93) is still large. Single-group designs 

commonly yield large effects through maturation, testing effects, and the lack of 

a comparison group (Marsden & Torgerson, 2012). The low, homogeneous 

baseline (35% of the maximum score) left ample room for improvement, 

consistent with limited training access in 3T regions (Ahqaf & Ismail, 2025; Putri 

& Haifaturrahmah, 2025). The posttest reached 72.25% of the maximum, so 

mastery was incomplete. The findings support within-group improvement, not 

causal effectiveness. 

The moderate mean N-Gain (0.59) came from a seven-hour programme, 

shorter than effective professional development programmes (Darling-

Hammond et al., 2017; Kennedy, 2016; Sims & Fletcher-Wood, 2021). N-Gain 

categories were designed for class means in physics (Hake, 1998), so applying 

them to individuals is a convention that limits comparison across programmes. 

G20 gained only one point (N-Gain = 0.07). Possible causes include digital 

literacy, workload, or attendance (Manullang, 2025), but these were not 

measured and remain hypotheses. Such variation in response is common in 

professional development (Afandi, 2024; Fitri et al., 2025; Zaenuri & Aimah, 

2026). These teachers may need additional coaching (Kraft et al., 2018) or stronger 

digital literacy. 

Three programme features contributed. First, direct experience designing 

E-LKPD is consistent with experiential learning theory (Kolb, 2014). Second, 

materials drew on artefacts familiar to teachers, such as lutur batu, gogos, and 
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woven cloth, narrowing the gap between abstract principles and classroom 

reality, in line with arguments that ethnopedagogy makes learning more 

meaningful and transferable (Ariani, 2025; Habsyi et al., 2025; Rosa & Orey, 2021). 

Third, the introduction, training, and mentoring supplied modelling, practice, 

and repeated feedback, mechanisms emphasised in professional development 

research (Darling-Hammond et al., 2017; Kennedy, 2016; Sims & Fletcher-Wood, 

2021), and in coaching studies (Gouëdard, 2023; Kraft et al., 2018). Because the 

features were delivered together, their individual contributions cannot be 

separated. 

High engagement and very practical responses show that teachers accepted 

the programme but do not evidence improved knowledge. Applicability 

(75.00%) most needs strengthening, but its determinants were not measured. The 

researchers’ role as trainers may introduce social desirability bias. 

The rise in Zep Quiz scores reflects quiz performance, not learning progress, 

because items differed by session. This pattern may be consistent with the 

principle of assessment for learning (Black & Wiliam, 1998; Wiliam, 2018) and 

with reports on game-based digital quizzes (Sabillillah et al., 2025; Saidah & 

Muhid, 2025). The Session 2 drop, the first session requiring teachers to produce 

E-LKPD, may reflect a heavier learning demand. The later rise may reflect 

growing familiarity with the quiz format. 

Aiken’s V of 1.000 meets the critical value (Aiken, 1985), but it involved only 

three validators and did not assess construct validity. The internal consistency of 

the 20-item test was not analysed. Cronbach’s alpha of 0.806 exceeds the 

minimum (Nunnally & Bernstein, 1994), but it cannot be interpreted because of 

the ceiling effect. 

This study differs from earlier work that positioned E-LKPD as a student 

tool (Nurtanto & Suneki, 2024), discussed ethnopedagogy conceptually (Ariani, 

2025; Habsyi et al., 2025), or examined digital assessment (Gembong et al., 2025; 

Raudoh & Kusumastuti, 2025; Sabillillah et al., 2025; Saidah & Muhid, 2025). It 

positions E-LKPD as a teacher learning tool grounded in local wisdom and 

combined with Zep Quiz. 

 

CONCLUSION 

After the ethnopedagogy-based E-LKPD and Zep Quiz programme, the 

knowledge of 20 SMP Negeri 2 Tiakur teachers in designing deep learning rose 

from a mean of 7.00 to 14.45 (Wilcoxon Z = −3.94, p < 0.001), a mean difference of 

7.45 points and a moderate N-Gain of 0.59. The gain came with high engagement 

(94.25%) and very practical responses (92.50%) but was uneven, as one teacher 

gained one point (N-Gain 0.07). The added value is a locally grounded E-LKPD 
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scaffold for teachers in a low-cost seven-hour model for 3T schools. The single-

group design, single-school sample, and unanalysed test consistency support 

only a knowledge gain, not causal effectiveness or design performance. Future 

research should add a comparison group, rubric-based lesson plan assessment, 

and tracing of transfer to classroom practice. 
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