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Objective: !រសិក&'()វ(+វអំពី(បសិទ23ពៃន!រសិក&'ែបបច(មុះេ<យេ(បើគំរ ូLab-Rotationេលើសមិទ2ផលសិក&' និង
ឥរOPបថរបស់សិស&SេTវOទ&Uល័យ(ពះអងWឌួង។

Treatment
Lab Rotation Model of Blended Learning 
§ 1: Treatment group (Lab Rotation Model  Classroom)
§ 0: Control group (Traditional Classroom)

Outcomes § Student’s Achievements (amount of score)
§ Student’s Attitude (1: Positive / 0: Negative)

Unit of analysis

Student In Grade 11th  
§ Sampling 96 
§ Number rote out of 32
§ Total = 64 students including the control group = 32 students and the treatment group = 32 students)
§ Timeline: 3 weeks from 14.12.2024 to 04.01.2025

Identification strategy
Randomized Controlled Trials (RCT)
Covariates: Age, Gender, Device Access(Computer and Tablet), Internet, Computer Anxiety)

Results § Student’s Achievement (+)
§ Student’s Attitude (+) 3

Overview
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1- Introduction

(បេទសកម[\+]ននិងកំពុងេធ_ើទំេនើបកម̀(បព័ន2អប់រaរបស់ខcdន eមរយៈ!រ<ក់ឱ&hេ(បើ(]ស់ឧបករណ៍ឌីជីថល មនmីរពិេ)ធន៍កំុព&hnទ័រ
និងកម̀វOធីបណopះបqrល(គsបេ(ងៀន។ !រេ(បើ(]ស់បេចuកវOទ&Uព័ត៌xន និង)រគមyគមន៍ (ICT) េTក�\ង)�មធ&hមសិក&']ន

េកើនេឡើងពី 10% ក�\ង��ំសិក&' 2018–2019 ដល់ 26.68% ក�\ង��ំសិក&' 2022–2023 (សបeមកំែណទ(មង់របស់�ជរ<�ភិ]ល ដូច
+ែផន!រយុទ2)�ស�វOស័យអប់រa (Education Sector Strategic Plan: ESSP) 2024–2028។ កំែណទ(មង់�ំងេនះxនេ ល
បំណងអភិវឌ&¡ជំyញសតវត&Sទី២១ និងេលើកកម[ស់!រប¥unលបេចuកវOទ&Uេ¦ក�\ង!របេ(ងៀនក�\ង§�ក់េរៀន និង!រែកលម̈លទ2ផល
សិក&'របស់សិស&S។េ�ះបី+xន!ររ©កចេ(មើន�ំងេនះក៏េ<យ ក៏េTែតxនប«¬(បឈមសំ®ន់ៗមួយចំនួន រួមxន៖

 • គុណ3ព(គsបេ(ងៀន�ប៖ (គsបេ(ងៀនេTក(មិតមធ&hមសិក&'+េ(ចើនេTកម[\+មិន�ន់xនគុណវុឌ&¡ិ(គប់( ន់ ែដលបqrលឱ&h
!របេ(ងៀនxន(បសិទ23ព�ប និងលទ2ផលសិក&'របស់សិស&Sមិន�ន់ល¨(បេសើរ (GEM Report UNESCO, 2023; Pen & 
Morrell, 2024; UNICEF Cambodia, 2025)។

• !របណopះបqrល(គsបេ(ងៀនែផ�កគរុេ!សល&hឌីជីថលេTxនក(មិត៖ េ�ះបី+)�េរៀនxនេហ<�រចyសម[័ន2 ICT ក៏េ<យ
(គsបេ(ងៀន3គេ(ចើនេTែតខ_ះជំyញ+ក់ែស�ងក�\ង!រប¥unលបេចuកវOទ&Uេ¦ក�\ង!របេ(ងៀន (GEM Report UNESCO, 2023; 
Ministry of Education, Youth and Sport, 2019)។
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1- Introduction

• §�ក់េរៀនxនសិស&Sេ(ចើន និងសxx(តសិស&S-(គsខ[ស់៖ )�រដÃxនសិស&S+មធ&hម(បxណ 42 yក់ក�\ងមួយ§�ក់ េបើេ(បៀប
េធៀបនឹង 32 yក់ក�\ង)�ឯកជន េហើយសxx(តសិស&S-(គsxនចេyÆះពី 23.5:1 ដល់ 29:1 ែដលេធ_ើឱ&h!រអនុវត�វOធី)�ស�
បេ(ងៀនេÇÈតេលើសិស&S+មជ&ÉមណÊលxន!រលំ]ក (Lattanavong et al., 2022; MoEYS, 2022; Thy Savrin et al., 2023)។

• សមិទ2ផលសិក&'�ប និងអ(eេ]ះបង់!រសិក&'៖ !រអនុវត�!របេ(ងៀនែដលមិន�ន់xន(បសិទ23ព និង)Ìន3ព§�ក់េរៀន
ែដលxនសិស&Sេ(ចើន ]នរួមចំែណកេធ_ើឱ&hសមិទ2ផលសិក&'ែផ�កវOទ&U)�ស�របស់សិស&Sxនក(មិត�ប និងបេងÍើនអ(eេ]ះបង់!រ

សិក&' (Ministry of Education, Youth and Sport & UNICEF Cambodia, 2024)។

• !រសិក&'ែបបច(មុះ (Blended Learning) +ពិេសសគំរូ Lab Rotation Model Ïចជួយេ<ះ()យប«¬(បឈម�ំងេនះ
]ន eមរយៈ!រប¥unល �រÐង!របេ(ងៀនÇÑល់ក�\ង§�ក់ និង!រេរៀនេ<យេ(បើបេចuកវOទ&Uឌីជីថល។ គំរូេនះÏចេ(បើ(]ស់មនmីរ

ពិេ)ធន៍កំុព&hnទ័រ និងធនÒន ICT ែដលxន()ប់(បកបេ<យ(បសិទ23ព  ំ(ទដល់!រេរៀនែដលxន3ពបត់ែបន និងអន�រកម̀ខ[ស់
(ពម�ំងជួយេលើកកម[ស់!រ(គប់(គង§�ក់េរៀនេTក�\ងបរOបទែដលxនសិស&Sេ(ចើន។
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• !រសិក&'េTក(មិតអន�រ+តិ+េ(ចើន]នបÓ¬ញ§ !រសិក&'ែបបច(មុះ និង+ពិេសសគំរូ Lab Rotation xន(បសិទ23ពក�\ង!រ
េលើកកម[ស់សមិទ2ផលសិក&'ែផ�កវOទ&U)�ស� Ïកប&ÔកិរOPក�\ង!រេរៀន !រគិតែបបវO3គ និងេ<ះ()យប«¬ (Critical Thinking) (ពម
�ំងជំyញឌីជីថលរបស់សិស&S +ពិេសសេTក�\ងបរOបទែដលxនធនÒនកំណត់ (Alim et al., 2024; Alsalhi et al., 2019; Horn & 

Staker, 2015)។េ�ះបី+(បេទសកម[\+xនេ លនេP]យ និង!រ ំ(ទPØង®ÆំងចំេÙះ!រេ(បើ(]ស់បេចuកវOទ&Uក�\ង!រអប់រaក៏
េ<យ ក៏េTែតxនភស�\eង()វ(+វ+ក់ែស�ង (Empirical Evidence) េTxនក(មិតអំពីឥទ2ិពលៃន!រសិក&'ែបបច(មុះ +ពិេសស

គំរូ Lab Rotation Model េ¦េលើសមិទ2ផលសិក&' និងÏកប&ÔកិរOPរបស់សិស&SេTកម[\+។

ដេូចនះករសិកសេនះមនេគលបំណងផតលន់វូភសតុតងជកែ់សតងែដលមនលកខណៈបងហ ញទំនកទ់ំនង

េហតុ និងផល (Causal Evidence) អំពី(បសិទ23ពៃន!រអនុវត�!រសិក&'ែបបច(មុះេ<យេ(បើគំរូ Lab Rotation Model េ¦េលើ
សមិទ2ផលសិក&' និងÏកប&ÔកិរOPរបស់សិស&S eមរយៈ!រេ(បើ(]ស់វOធី)�ស�)កល&Ôងេ<យ!រÚត់eំងេ<យៃចដន&h

(Randomized Controlled Trial: RCT) េTក(មិតមធ&hមសិក&'ក�\ង(បេទសកម[\+។ លទ2ផលៃន!រសិក&'េនះនឹងផ�ល់+ភស�\eង និង
គំរូៃន!រេរៀននិងបេ(ងៀន ស(xប់ ំ(ទដល់!រសេ(មចចិត� របស់េ�ក(គs អ�ក(គs yយក §�ក់ដឹកyំ និង!រេរៀបចំេ លនេP]យ
កំែណទ(មង់វOស័យអប់រayេពលអyគត (សបeមទិសេÜរបស់(កសួងអប់រa យុវជន និងកីÝ និងែផន!រយុទ2)�ស�វOស័យអប់រa 2024–

2028 (MoEYS & CDRI, 2021; ESSP 2024–2028)។



7

1- Introduction

§ Cambodia has recently modernized its education system by introducing digital tools, computer labs, and 
teacher training. ICT use in secondary schools increased from 10% in 2018–2019 to 26.68% in 2022–2023, 
following government reforms like the Education Sector Strategic Plan (ESSP) 2024–2028. These reforms 
aim to develop 21st-century skills and improve technology integration in the classroom and learning 
outcomes.

Major challenges that remain include:

§ Low teacher quality: Many Cambodian secondary school teachers are underqualified, leading to weak 
instructional delivery and poor learning outcomes (GEM Report UNESCO, 2023; Pen & Morrell, 2024; 
UNICEF Cambodia, 2025).

§ Limited teacher training in digital pedagogy: Although ICT facilities exist, most teachers lack practical 
skills to integrate technology into teaching (GEM Report UNESCO, 2023; Ministry of Education, Youth and 
Sport, 2019).

§ Overcrowded classrooms and high student-teacher ratios: Public schools average 42 students per class 
compared to 32 in private schools, with ratios ranging from 23.5:1 to 29:1, making student-centered 
approaches difficult (Lattanavong et al., 2022; MoEYS, 2022; Thy Savrin et al., 2023).

§ Low student achievement and dropout rates: Poor teaching practices and overcrowded conditions have 
contributed to low performance in science and increased dropout rates (Ministry of Education, Youth and 
Sport & UNICEF Cambodia, 2024).
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1- Introduction: Problem Statement (con.)

§ Blended learning, especially the Lab Rotation Model, could address these challenges by 
combining face-to-face teaching with digital learning. This model effectively utilizes ICT 
labs, supports flexible and interactive learning, and improves classroom management in 
large classes.

§ International studies have demonstrated their effectiveness in enhancing science 
achievement, attitude, critical thinking, and digital skills, particularly in low-resource 
contexts (Alim et al., 2024; Alsalhi et al., 2019; Horn & Staker, 2015). Despite strong 
policy support in Cambodia, there remains limited empirical evidence on how blended 
learning—particularly the Lab Rotation Model affects student achievement and attitudes. 

§ This study aims to provide empirical evidence (Causal results) for implementing the 
blended learning-lab rotation model on students' achievement and attitudes by using a 
randomized controlled trial in Cambodia, specifically in secondary schools, providing 
evidence to inform future education reforms (MoEYS & CDRI, 2021; ESSP 2024–2028).
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The research objective is to investigate the effectiveness of blended learning on students’ 
achievement and attitudes at Preah Angduong Secondary School using evidence from a 
Randomized Controlled Trial.

1- Introduction:1.2 Research Objective 

វតß\បំណង៖!រសិក&'()វ(+វអំពី(បសិទ23ពៃន!រសិក&'ែបបច(មុះេ<យេ(បើគំរ ូLab-Rotationេលើសមិទ2ផលសិក&'

និងឥរOPបថរបស់សិស&SេTវOទ&Uល័យ(ពះអងWឌួងeមរយៈ!រេ(បើ(]ស់វOធី)�ស�Łរ⅜˝លġងŪគប់ŪគងេŢយŁរែបង

ែច˝ៃចដនŏ (Randomized Controlled Trial)។
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1- Introduction:1.3 Research Questions

Q1: What is the effect of blended learning on Grade 11 students’ achievement in Earth Science?

Q2:What are Grade 11 students’ attitudes toward blended learning in Earth Science?

សំណàរ()វ(+វ

សំណàរទី១៖ េតើ!រសិក&'ែបបច(មុះ (Blended Learning) xនឥទ2ិពលPØងដូចេម�ចេ¦េលើសមិទ2ផលសិក&'របស់សិស&S§�ក់ទី
១១ ក�\ងមុខវO+áវOទ&U)�ស�ែផនដី (Earth Science)?

សំណàរទី២៖ េតើសិស&S§�ក់ទី១១ xនÏកប&ÔកិរOPPØងដូចេម�ចចំេÙះ!រសិក&'ែបបច(មុះ (Blended Learning) ក�\ងមុខវO+á
វOទ&U)�ស�ែផនដី (Earth Science)?
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1- Introduction: 1.4 Study Hypotheses 

According to the main questions, this study formulated the hypotheses for testing as follows: 

Research Question 1:

§ Null hypothesis: no significant difference between the post-test achievement of the blended learning 

group and the traditional learning group.

§ Alternative hypothesis: a significant difference between the post-test achievement of the blended learning 

group and the traditional learning group.

Research Question 2:

§ Null hypothesis: no significant difference between the students’ attitudes of the blended learning group 

and the traditional learning group.

§ Alternative hypothesis: a significant difference between the students’ attitudes of the blended learning 

group and the traditional learning group.
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1- Introduction: 1.5 Significance of the study
 

• !រេលើកកម[ស់!រេរៀនេÇÈតេលើសិស&S+មជ&ÉមណÊល (Student-Centered Learning):!រសិក&'ែបបច(មុះេ<យេ(បើគំរូ Lab 
Rotation ជួយេលើកទឹកចិត�ឱ&hសិស&SចូលរួមPØងសកម̀ក�\ងដំេណើរ!រេរៀន (សបeមត(មsវ!រ និងសមតß3ពេរៀនរបស់បុគWលx�ក់ៗ
ខណៈេពលែដលេ(បើ(]ស់េហ<�រចyសម[័ន2ឌីជីថលែដលxន()ប់ឱ&hxន(បសិទ23ពខ[ស់។

 • !រេ<ះ()យប«¬!រេ(បើ(]ស់េហ<�រចyសម[័ន2មិន�ន់អស់ស!Èនុពល:េ�ះបី+)�មធ&hមសិក&'+េ(ចើនេTកម[\+xនមនmីរ
ពិេ)ធន៍កំុព&hnទ័រ និងបរO!ãរ ICT ក៏េ<យ ក៏ធនÒន�ំងេនះមិន�ន់(តsវ]នេ(បើ(]ស់ឱ&hអស់ស!ÈនុពលេTេឡើយ េ<យ)រកង_ះគំរូ

គរុេ!សល&hែដលxនរចyសម[័ន2ច&äស់�ស់។ គំរូ Lab Rotation ផ�ល់នូវ(កបខណÊអនុវត�+ក់ែស�ង េ<យរួមប¥unល!របេ(ងៀនÇÑល់
ក�\ង§�ក់+មួយ!រេរៀនeមកំុព&hnទ័រeម!លវO3គ ែដលÏច+ដំេqះ()យសម(សបចំេÙះប«¬េនះ។

 • !រេឆcើយតបេ¦នឹងប«¬(បឈមក�\ងវOស័យអប់រa:គំរូ Lab Rotation Ïចជួយេ<ះ()យប«¬សំ®ន់ៗក�\ងវOស័យអប់រaេTកម[\+ ដូច+
គុណវុឌ&¡ិ(គsបេ(ងៀនេTxនក(មិត និងទំហំ§�ក់េរៀនែដលxនសិស&Sេ(ចើន +ពិេសសេTក(មិតមធ&hមសិក&'។

 • !រ ំ(ទដល់!រអប់រaឌីជីថលេTកម[\+:គំរូ Lab Rotation xន3ព(សប �+មួយនឹងទិសេÜរបស់(បេទសកម[\+ក�\ង!រអភិវឌ&¡(បព័ន2
អប់រaឌីជីថល េ<យជួយស(មæលដល់!រប¥unលបេចuកវOទ&Uឌីជីថលេ¦ក�\ងដំេណើរ!របេ(ងៀន និងេរៀនេTក�\ង§�ក់េរៀន។
 • !រចូលរួមចំែណកដល់េ លនេP]យ និង!រអនុវត�:!រសិក&'េនះនឹងផ�ល់នូវភស�\eងែផ̈កេលើទិន�ន័យ()វ(+វ (Evidence-
Based Insights) អំពីរេបៀបែដលគំរូ Lab Rotation Ïចជួយេលើកកម[ស់សមិទ2ផលសិក&' និងÏកប&ÔកិរOPរបស់សិស&S។លទ2ផលៃន!រ
សិក&'នឹងរួមចំែណកដល់!រេរៀបចំេ លនេP]យ និង!រអនុវត�+ក់ែស�ង េដើម&Ôីសេ(មចេ លេÜអប់រaឌីជីថលរបស់(បេទសកម[\+។
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§ Promoting Student-Centered learning: It encourages active student engagement and personalized learning 

while optimizing existing digital infrastructure.

§ Addressing Underused Infrastructure: Although many secondary schools in Cambodia have computer labs, 

they are underutilized due to a lack of structured pedagogical models. The Lab Rotation Model, a practical 

framework, combines scheduled face-to-face instruction with computer-based learning, providing a solution to 

this issue.

§ Response to Educational Challenges: The model addresses critical issues in Cambodia, such as low teacher 

qualifications and large class sizes, particularly at the secondary school level.

§ Support for Digital Education in Cambodia: The Lab Rotation Model aligns with Cambodia’s push toward a 

digital education system, facilitating the integration of digital technology into classrooms.

§ Policy and Practice Contribution: This study offers evidence-based insights on how the Lab Rotation Model 

can enhance academic achievement and student attitudes, contributing to Cambodia’s digital education policy 

goals.

1- Introduction: 1.5 Significance of the study
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2- Materials :  Lab Rotation Model of Blending Learning 

Blended learning models

1. Definition of Lab Rotation: Students rotate to a
separate computer lab for the digital learning portion
while receiving face-to-face instruction in the
classroom. This model supports flexible scheduling
and efficient use of lab space.
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2-Materials: Contents for Intervention (con.)

December Detailed Curriculum Distribution

Grades:11th

Month Week Time
Title

(Chapter/Lessons/Sub-content)

Dec

1st 2 hours Lesson 1: The Planet Earth 

1. Origin of the Earth 

 1.1 Origin of the Earth’s Solid Structure

2. Origin of the Atmosphere
3. Origin of the Oceans

2nd 2 hours Lesson 1: The Planet Earth 

2. Size and Shape of Earth

2.1 Shape of the Earth

2.2 Equatorial Bulge

3rd 2 hours Lesson 1: The Planet Earth 

3. Size of the Earth
4. Lesson Summary

4th 1 hour Monthly Exams



3-  Intervention (con.)

Earth Science
Class 
48 Students

Time (2 hours)

1 hour 1 hour

Group A

24 Students

Group B

24 Students

Treatment Group

Blended learning Classroom 
(Lab Rotation Model )

Figure 1 Procedure of Lab Rotation Model ( Adiwisastra et al., 2020)

Earth Science _Class
48 Students

Time (2 hours)

2 hours

Traditional Classroom

Control Group

16



3- Intervention (con.) 

Timeline and Instruments of Experiment(6 weeks):

17

Note: 

§ An experiment is conducted by a teacher of Earth Science.

§ Research Instrument: there are two types of instruments

• Survey Questionnaire is conducted by a researcher

• Learning Achievement Test: is designed and conducted by teacher.



4-  Outcome

Student’s Achievement 

18

§ Test Score

• Measure: Numerical

• Score reported by  teacher and  approved by 
the vice-school principal .

Student’s Attitude 
§ Questionnaires

• Measure:  4 Scale ( 1- 4)

• Adapt  from Patrick Barmby (2008)

• Conducted by Researcher

Outcomes

Pre-Test Score Post-Test Score



5- Methodology 
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Research Approach: Quantitative

Research Design: Experimental: According to Creswell and Creswell (2018) in Research 
Design (Fifth Edition)
Identification strategy: Randomized Controlled Trial

Figure 1: The four tiers of evidence defined in ESSA (Newman, 2020)



5- Methodology 
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េPងeម Newman et al. (2018), Solomon et al. (2009) និង Wang (2020) !រ)កល&Ôងេ<យ!រÚត់eំងេ<យ
ៃចដន&h (Randomized Controlled Trial: RCT) (តsវ]នÚត់ទុក§+ស�ង់<រxស (Gold Standard) ក�\ង!រ()វ(+វែផ�ក

អប់រa ពីេ(ÙះÐផ�ល់នូវភស�\eងែដលxន3ពរéងxំ និងគួរឱ&hទុកចិត�បំផុត ស(xប់កំណត់§េតើកម̀វOធី េ លនេP]យ ឬ
អន��គមន៍qមួយពិត+បqrលឱ&hxន!រែកលម̈លទ2ផលែដរឬេទ។

វOធី)�ស� RCT ដំេណើរ!រេ<យ!រÚត់eំងអ�កចូលរួមក�\ង!រសិក&' (ឧ�ហរណ៍ សិស&S (គsបេ(ងៀន ឬ)�េរៀន) េ¦ក�\ង(កុម
ពិេ)ធន៍ (Treatment Group) និង(កុម(គប់(គង (Control Group) េ<យៃចដន&h។ (កុមពិេ)ធន៍ទទួល]នអន��គមន៍ ឬ

កម̀វOធីែដល(តsវ]ន)កល&Ôង ខណៈែដល(កុម(គប់(គងមិនទទួល]នអន��គមន៍េyះេទ។ !រÚត់eំងេ<យៃចដន&hេនះជួយ
!ត់បនßយ3ពលំេអៀង (Bias) និងÒy§ 3ពខុស �ៃនលទ2ផលែដលេកើតេឡើងរÐង(កុម�ំងពីរ Ïច(តsវ]នពន&hល់េ<យ

អន��គមន៍ែដល]នអនុវត� មិនែមនេ<យកeÈេផ&Sងៗដូច+ (បវត�ិ(គæ)រ )Ìន3ពេសដÃកិចuសងWម សមតß3ពេដើមរបស់សិស&S ឬ
គុណ3ព(គsបេ(ងៀនេyះេឡើយ។



5- Methodology ( Con.)
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េលើសពីេនះេ¦េទៀត េPងeម(កបខណÊ Every Student Succeeds Act (ESSA) របស់(កសួងអប់រaសហរដÃÏេមរOក 
(U.S. Department of Education, 2025) !រ)កល&Ôងេ<យ!រÚត់eំងេ<យៃចដន&h (RCT) (តsវ]នទទួល)ëល់§

+ «ភស�\eងក(មិតទី១៖ ភស�\eងរéងxំ (Level 1: Strong Evidence)» ែដល+ក(មិតខ[ស់បំផុតៃន3ពតឹងរéងែផ�កវOធី)ស្
(ត()វ(+វក�\ងវOស័យអប់រa។ !របំេពញeមស�ង់<រេនះ+ទូេ¦(តsវ]នÚត់ទុក§+លកíខណÊសំ®ន់ស(xប់!រទទួល]ន

មូលនិធិ ំ(ទពីរ<�ភិ]ល +ពិេសសស(xប់គេ(xងកំែណទ(មង់)�េរៀន និង!រប¥unលបេចuកវOទ&Uអប់រaេ¦ក�\ងដំេណើរ!រ
បេ(ងៀន និងេរៀន។

េ<យ)រែត3ពរéងxំៃន!ររចy()វ(+វេនះ !រេ(បើ(]ស់ RCT ក�\ង!រសិក&'អំពី(បសិទ23ពៃន!រសិក&'ែបបច(មុះេ<យ
េ(បើគំរូ Lab Rotation Model Ïចផ�ល់នូវភស�\eងែដលxនសុពល3ពខ[ស់អំពីឥទ2ិពលពិត(]កដរបស់អន��គមន៍េ¦េលើ

សមិទ2ផលសិក&' និងÏកប&ÔកិរOPរបស់សិស&S។



5 – Methodology ( Con.)

Identification strategy: Randomized Controlled Trial.

22

11-grade Students: N = 96 students

Control Group (N = 32 students)
Loss Follow Up 8 students

Treatment Group(N = 32 students)
Loss Follow Up 8 students

(Random Assignment)

Preah Angduong High School

Students' Achievement & Attitude

§ Pre-test
§ Questionnaire
(Student’s Attitude Toward 
Earth Science)

§ Post-test
§ Questionnaire
(Student’s Attitude Toward 
Earth Science)
§ Questionnaire
( Students’ views on Blended 
learning’s implementation)

§ Post-test
§ Questionnaire
(Student’s Attitude Toward 
Earth Science)

11-grade Students: N = 80 students
(Loss Follow Up 16)

Control Group (N = 40 students) Treatment Group(N = 40 students)

Covariat:Age, Gender, Device Access, Internet, Computer Anxiety, Pre-Attitude, Pre-Score



5- Methodology ( Con.)

Estimation Method:

§ Regression

• Simple linear regression model:  Yi = β0 + β1xi 

• Multiple  linear regression model: Yi = β0 +  β1 X1 +  β2X2 + ···+ βpXp

§ Robustness Check:

• T-Test (numerical outcome)

23



6–  Data Descriptions

Data Description
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Figure 1.1 Figure 1.2 Figure 1.3

Figure1.1:  The age distribution reveals that most students are 15 or 16 years old, with 
fewer students are 14 or 17 years old.

Figure1.2:  Gender distribution Show that there are more female students than male 
students in the dataset. Therefore, 59.4% of the students are female, while 
40.6% are male.

Figure1.3:  A smaller portion lacks access to digital devices.



6– Data Descriptions ( Con.)

Data Description

25

Figure 1.4 Figure 1.5

Figure1.4: The data shows that most students (47) do not have computer anxiety, while 17 do. 
Figure1.5:  In terms of internet access, 40 students have a connection, but 25 do not



6– Data Descriptions ( Con.)

• Data Description
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Figure 1.6 Figure 1.7

Figure1.6 (Attitude Distribution):Most students have a moderately positive attitude, with scores clustering around 
2.8 to 3.2. Few students scored very low or very high.

Figure1.7(Pre-Score Distribution):Students' pre-test scores are fairly spread out, but most scored between 10 and 
22, showing a moderate performance before the intervention.



7: Baseline Equivalence
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§ Random assignment done in R with reproducible seed (set.seed(7)) to ensure fairness.

§ Half of the students were assigned to the control group; half to the treatment group.

§ Baseline balance check (CreateTableOne, {tableone} package) confirmed no significant 

differences in key variables (pre-test scores, attitudes, demographics, device/internet 

access).
Confirms internal validity: Post-test differences are due to the Lab Rotation Model, not 
pre-existing factors (Yoshida & Bartel, 2014,2024).



7: Baseline Equivalence
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Variable Control (n = 32) Treatment (n = 32) p-value

Age (years), M (SD) 15.59 (0.71) 15.50 (0.72) .602

Gender = Male, n (%) 13 (40.6) 13 (40.6) 1.000

Device access = No device, n (%) 8 (25.0) 7 (21.9) 1.000

Internet = No connection, n (%) 13 (40.6) 11 (34.4) .796

Computer anxiety = No anxiety, n (%) 22 (68.8) 24 (75.0) .781

Pre-intervention attitude, M (SD) 2.88 (0.35) 2.97 (0.35) .282

Pre-test score, M (SD) 16.28 (6.49) 16.12 (5.43) .917

Note. Group “C” = control; Group “T” = treatment. 

Table 1  : Baseline Characteristics of Control and Treatment Groups



8– Result: Findings related to RQ1  (Academic Achievement)
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Post-test 
Comparison 

Results
Regression(Basic) t.test() Add More Covariates

Group T 
Estimate P-Value Estimate P-Value Estimate P-Value
3.09-point 
increase 

p = .0098 (**) 3.09-point 
increase 

p = .0098 
(**) 2.98-point increase p = .0090 (**) 

Q1=> H1: There is a significant difference in post-test achievement between students in 
the blended learning classroom and the traditional learning classroom.

Note: p < .01 (highly significant) **, p< .05 (statistically significant) *

§ The study found that Students who experienced instruction via the Lab Rotation Model demonstrated significantly 
higher academic achievement than those taught through traditional methods. 

§ The observed gains ranging from 2.98 to 3.09 raw points, or approximately 6.7% to 6.9% improvement in predicted 
scores, remained statistically significant even after adjusting for covariates such as age, gender, device access, 
internet connectivity, computer anxiety, and baseline scores.



8– Result: Findings related to RQ1  (Academic Achievement)
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8– Result: Finding Q1 (Independent-samples t-test )
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Group n M SD
Control (C) 32 44.78 4.64
Treatment (T) 32 47.88 4.64

Table 3: Post-test science achievement by group and independent-samples t-test results

Inferential statistics:

Mean difference (T − C) = 3.09, 95% CI [0.77, 5.41];t(62)=−2.66; p=.0098;Cohen’s d=0.6
Note. Equal variances assumed; pooled SD = 4.64. Effect size is calculated as (Treatment − Control).



8– Result: Findings related to RQ2( Attitudes toward Earth Science)
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Post-test 
Comparison 

Results
Regression(Basic) Independent Sample t-test Add More Covariates

Group T 
Estimate P-Value Estimate P-Value Estimate P-Value
β = +0.34
point increase 

p < .001(**) +0.35 
point increase p < .001(**) 0.29 p < .001 (**) 

Q2=> H2: There is a significant change in students’ attitudes toward blended learning in 
Earth Science before and after implementing the intervention.

Note: p < .01 (highly significant) **, p< .05 (statistically significant) *

§ The study found that students in the experimental group reported significantly more positive attitudes toward 
science.

§ The mean post-test difference of 0.35 points, confirmed by regression analysis, indicates a meaningful shift in 
students’ affective responses to learning. 

§ Logistic regression further revealed that these students were nearly 20 times more likely to report a positive attitude 
toward science than those in the control group.



8– Result: Findings related to RQ2( Attitudes toward Earth Science)
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8– Result: Finding Q2 (Independent-samples t-test )
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Group n M Pooled SD
Control (C) 32 2.80 4.64
Treatment (T) 32 3.15 4.64

Table 3: Independent samples t-test comparing post-intervention attitude between Control and Treatment groups

Inferential statistics:
Note. Equal variances assumed; pooled SD = 0.33 was used to compute effect size. Effect size is calculated as (Treatment − Control).
Mean difference (T − C) = 0.35, 95% CI [0.18, 0.51]; t(62)=4.22; p<.001 ;Cohen’s d=1.6  ( large effect)

An independent samples t-test showed that the treatment group (M = 3.15) had significantly higher post-attitude scores 
than the control group (M = 2.80), t(62) = 4.22, p < .001, 95% CI for the mean difference (T − C) = [0.18, 0.51], 
Cohen’s d = 1.06, indicating a significant effect.



8– Result: Subgroup Analysis on Student Achiveement
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Subgroup Estimate(Δ) SE df t-ratio p-value

Gender-Male 4.23* 1.76 59 2.40 <.019(*)

Gender-Female
2.38 1.46 59 1.63 <.108

Device Access-No
3.09 2.34 59 1.32 <.191

Device Access-Yes 3.17* 1.29 59 2.46 <.017(*)

Internet-No Connection
2.73 1.85 59 1.47 <.146

Internet-Connection
3.40* 1.43 59 2.38 <.020(*)

Computer Anxiety-No
4.14** 1.31 59 3.15 <.002(**)

Computer Anxiety-Yes 0.77 2.11 59 0.36 <.717

Estimate = difference in means ( T - C )
SE = standard error of the contrast
df = degrees of freedom
t-ration = test statistic
p-value = significance level
Estimates marked with * indicate p<.0.5, and ** indicate p<.01.



8– Result: Subgroup Analysis on Attitude toward Earth Science
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Subgroup Estimate(Δ) SE df t-ratio p-value

Gender-Male 0.27* 0.11 59 2.45 <.017(*)

Gender-Female
0.31** 0.09 59 3.35 <.001(**)

Device Access-No
0.27 0.14 59 1.86 <.068

Device Access-Yes 0.31*** 0.07 59 3.84 <.001(***)

Internet-No Connection
0.34** 0.12 59 2.82 <.007(**)

Internet-Connection 0.27** 0.08 59 3.02 <.004(**)

Computer Anxiety-No
0.23** 0.08 59 2.72 <.009(**)

Computer Anxiety-Yes 0.47*** 0.13 59 3.53 <.001(***)

Estimate = difference in means ( T - C )
SE = standard error of the contrast
df = degrees of freedom
t-ration = test statistic
p-value = significance level
Estimates marked with * indicate p<.0.5, and ** indicate p<.01.



8– Result: Subgroup Analysis
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The Lab Rotation Model improved both achievement and attitudes, with academic gains 

strongest for tech-ready students (males, those with device/internet access, and low 

computer anxiety) while attitude gains were broad and especially strong for females and 

those with computer anxiety.



9– Discussions:
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Inconsistent:

Blended learning’s effects are inconsistent—some studies show attitude gains without 
achievement improvement, others show no change or worse results, and a meta-analysis 
found no overall effect—implying success depends on design and context, not the 
model itself (Yick et al., 2019; Berga et al., 2021; Al-Qatawneh et al., 2020; Yen & Lee, 
2011; Botts et al., 2018; Li & Wang, 2022).

Consistent:

Meta-analyses consistently show blended learning improves both academic 
achievement and attitudes compared to traditional teaching (Means et al., 2009; Cao, 
2023b; Christensen et al., 2013; Li & Wang, 2022; Solomon et al., 2009).



10– Limitations
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§ Conducted in one school and focused on one subject → limits generalizability.

§ Short intervention period → cannot show long-term effects.

§ Results may not apply to other contexts, subjects, or grade levels.



11– Suggestions for Further Research

40

§ Use multi-site RCTs to improve external validity.

§ Extend implementation and follow-up periods to measure long-term impact.

§ Apply mixed-methods (quantitative + qualitative) for deeper insights.

§ Explore using the Lab Rotation Model in other subjects and grade levels—

study teacher facilitation styles to identify factors driving success.



12– Conclusion:

41

The Lab Rotation Model can boost science learning and attitude if schools invest in technology and 

teacher support.
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