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Overview

Objective: MIBANANITNIHNUA gMNISMIBANTUUGTE I WI{TA] Lab-RotationtlU S §RTEIAN SH
RINUBIUAT AT AgJsSTTgn N arigh 9

Lab Rotation Model of Blended Learning

Treatment = |: Treatment group (Lab Rotation Model Classroom)
= (: Control group (Traditional Classroom)
= Student’s Achievements (amount of score)
Outcomes

=  Student’s Attitude (1: Positive / 0: Negative)

Unit of analysis

Student In Grade 11t
=  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 (+)
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1- Introduction
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1- Introduction
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1- Introduction
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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 20222023,
following government reforms like the Education Sector Strategic Plan (ESSP) 2024—-2028. These reforms

aim to develop 2Ist-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; MoEYSS, 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). /



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 1n
large classes.

* International studies have demonstrated their effectiveness i1n enhancing science
achievement, attitude, critical thinking, and digital skills, particularly in low-resource
contexts (Alim et al., 2024; Alsalh1 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).
38



1- Introduction:1.2 Research Objective

OANk s Mg ARIhIRA S gmnismiRiuuoY it wiiA] Lab-RotationtiaEgRausiAp
ShRiunusiva asTgnUwnsrpghmuis: MIin alian| g siennnge pdEeesmsise
355%559; (Randomized Controlled Trial)

The research objective 1s 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:1.3 Research Questions
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fgnanjegiRsii (Earth Science) ?

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? ;



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.

11



1- Introduction: 1.5 Significance of the study
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1- Introduction: 1.5 Significance of the study
S ——
= 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.

12
D



2- Materials : Lab Rotation Model of Blending Learning

7~ N

N { 1
FTe o foee E- Learning Blended Face-to-Face I_On line
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Teacher v Lab
Station 1:1 Station

Blended learning models

‘ [m] ‘ N
1 2 3 74
Rotation Flex Self-Blend Enriched- 1. Definition of Lab Rotation: Students rotate to a
model model model Virtual .. . .
model separate computer lab for the digital learning portion
while receiving face-to-face instruction in the
— Station-Rotation model classroom. This model supports flexible scheduling

| | Lab-Rotatlon model and efficient use of lab space.

— Flipped-Classroom model

— Individual-Rotation model 14




2-Materials: Contents for Intervention (con.)

December Detailed Curriculum Distribution

masonst weTe fWARYN

[ [
1.1 Origin of the Earth’s Solid Structure i_j i ﬁﬂ ﬁ i‘ SJ] 9 Q
>

Grades:11th
Title
Month | Week Time
(Chapter/Lessons/Sub-content)
[ =N
I 2 hours |Lesson 1: The Planet Earth i’ ﬁ ﬁ ﬁ ﬁ i_l
1. Origin of the Earth
Dec
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

T anemagdoiongpes
T

1 hour Monthly Exams
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3- Intervention (con.)
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Treatment Group Control Group

o o Blended learning Classroom ® Tescher o
Teacher Paraprofessional . Traditional Classroom
“ = (Lab Rotation Model )
Earth Science Time (2 hours) Time (2 hours)
Class - -
48 Students I hour our 2 hours
®
@ -
Group A x= = .
@g LEJ ,a |E| Earth Science _Class ® ‘-
O OO O —
24 Students D:Iitt::‘lgsst:ec:ic;n: —— 48 Stlldents X =
Reading & Math
. - S
GI’OUp B . o .
n n m @— Direct Instruction:
Math & Sci
24 Students 8 8 8 8 a cience
Leaming Lab: Vath & clonce.
Reading & Math

Figure 1 Procedure of Lab Rotation Model ( Adiwisastra et al., 2020) 16



3- Intervention (con.)
S ——

Timeline and Instruments of Experiment(6 weeks):

Pre-test , , _ . Post-test
Pre-Questionnaire Baseline of Experiment Endline of Experiment Post-Questionnaire
L] & = @
07.12.2024 07.12.2024 28.12.2024 04.01.2025

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.
17



4- Outcome

Outcomes
. / \ . .
Student’s Achievement Student’s Attitude
= Test Score = Questionnaires
e Measure: Numerical * Measure: 4 Scale ( 1-4)

* Score reported by teacher and approved by * Adapt from Patrick Barmby (2008)

the vice-school principal . * Conducted by Researcher
;
= = Lo Ao (. v e

18




S5- Methodology

Research Approach: Quantitative

Research Design: Experimental: According to Creswell and Creswell (2018) 1in Research
Design (Fifth Edition)

Identification strategy: Randomized Controlled Trial

Randomized Control Trial
Experiment that randomizes
schools, teachers, classes, or students

Strong Evidence
of Impact

Comparison study of
schools, teachers, classes, or students
Also called a quasi-experiment

Moderate Evidence
of Impact /

Promising Evidence Tier 3 Correlational study with statistical controls
of Impact Correlational Shows relation of product usage and outcome

Provides

Rationale for Tier4 Create a rationale based on learning science
Expecting Rationale Logic model is rationale for why it should work

Impact

Figure 1: The four tiers of evidence defined in ESSA (Newman, 2020) 19



S5- Methodology
S ——
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S- Methodology ( Con.)
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S — Methodology ( Con.)
-  ___________________________________—_4
Identification strategy: Randomized Controlled Trial.

Preah Angduong High School

=" Pre-test
11-grade Students: N = 96 students " Questionnaire

(Student s Attitude Toward
| Earth Science)

[ 11-grade Students: N = 80 students ]

A

(Loss Follow Up 16)

= Post-test
»  Questionnaire ! " Post-test
(Student s Attitude Toward . . Questionnaire
Earth Science) (Random ASSIgnment) (Student s Attitude Toward
Covariat:Age, Gender, Device Access, Internet, Computer Anxiety, Pre-Attitude, Pre-Score .
Earth Science)
Control Group (N = 40 student T Group(N = 40 stud " Questionnaire
ontrol Group (N = 40 students) reatment Group(N = 40 students) ( Studentsviews on Blended
/ learning s implementation)

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

22



5- Methodology ( Con.)

Estimation Method:
= Regression

* Simple linear regression model: Y; = By + BX;

* Multiple linear regression model: Y; = o+ By X;+ B X, + -+ B X,
= Robustness Check:

e T-Test (numerical outcome)

23



6— Data Descriptions

Data Description

Distribution of Age

Distribution of Student Genders Distribution of student Digital devices

50
30

gender

. Female ©
. Male 2

Device Access
Digital Device Status
Age

Figure 1.1 Figure 1.2 Figure 1.3

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

Figurel.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.

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

24



6— Data Descriptions ( Con.)

Data Description

Distribution of Computer Anxiety Student

40

30

Count

cas

20

Anxiety

No Anxiety

Anxiety No Anxiety

Internat Connection Status

Figure 1.4

Distribution of student Internat Connection Status
40

con

Connection

No Connection

10

Connection

No Connection
Internat Connection Status

Figure 1.5

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

25




6— Data Descriptions ( Con.)

* Data Description

+ At Distributi
Students'Attitude Distribution Score Distribution

2.5 Pre-Score
Attitude

Figure 1.6 Figure 1.7

Figurel.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.

Figurel.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.

20



7: Baseline Equivalence
-  ___________________________________—_4

* 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 1n 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).

2/



7: Baseline Equivalence

Table 1 : Baseline Characteristics of Control and Treatment Groups

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.




8— Result: Findings related to RQ1 (Academic Achievement)
S A A A e A e ——Aiét é6éAtM6 M lpil.lEllptlt Lt =EL EW!—SENETEAER

Q1=>H1: There 1s a significant difference in post-test achievement between students in
the blended learning classroom and the traditional learning classroom.

Post-test
Comparison Regression(Basic) t.test() Add More Covariates
Results
Estimate P-Value Estimate P-Value Estimate P-Value
Group T _DOi — * % -DOi —
P .3.09 point p =.0098 (*%*) -3.09 point p =.0098 2 98-point increase | p = 0090 (5
Increase Increase (*)

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.

29



8— Result: Findings related to RQ1 (Academic Achievement)

Post-test Score Comparison: Control vs Treatment
50
’ [Simple Regression: Y =44.78 + 3.09x]
48 4788
4
= 1
O
wn
7]
B
»
O
(a1
C
3 46
- S
44|78
44
Control Treatment

30



8— Result: Finding Q1 (Independent-samples t-test )

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

Group n M SD
Control (C) 32 44.78 4.64
Treatment (T) 32 47.88 4.64

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 1s calculated as (Treatment — Control).

31



8— Result: Findings related to RQ2( Attitudes toward Earth Science)

_——
Q2=>H,: There 1s a significant change in students’ attitudes toward blended learning in

Earth Science before and after implementing the intervention.

Post-test
Comparison Regression(Basic) Independent Sample t-test Add More Covariates
Results
Estimate P-Value Estimate P-Value Estimate P-Value
Group T - < o 4
P p=+034 1p=.001(*9) | +035 p < 001(*%) 0.29 5 < 001 (*4
point increase point increase

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.

32



8— Result: Findings related to RQ2( Attitudes toward Earth Science)

Attitudes (Post): Control vs Treatment
(Y =2.8+0.35x|
3.2
3.15

o 3.1
S
O
w
Q
©
-
z:p 3.0
73
]
o
=
©
Q
=

29

2.80
2.8
Control Treatment

33



8— Result: Finding Q2 (Independent-samples t-test )

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

Group n M Pooled SD
Control (C) 32 2.80 4.64
Treatment (T) 32 3.15 4.64

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 #-test showed that the treatment group (M = 3.15) had significantly higher post-attitude scores

than the control group (M = 2.80), #(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.
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8— Result: Subgroup Analysis on Student Achiveement
-

Means by Gender, Device Access, Internet Access, and Computer Anxiety
Subgroup Estimate(A) SE df | tratio p-value Computer Anxiety Device Access
50 T I
I I T ==
Gender-Mal == T
enderiviaie 423" 176 | 59 | 240 | <019 40
30
Gender-Female
2.38 1.46 59 163 <.108 20
Device Access-No o h
3.09 2.34 59 132 <191 S
»m-v') No Anxiety Anxiety No Device Access Device Access
Device A -Ye °
evice ACCess-Yes 317+ 129 59 246 <O17(*) DC. Gender Internet Access
éso I . T I T < T
Internet-No Connection 40 *
2.73 1.85 59 147 <.146
30
Internet-Connection
3.40* 143 59 2.38 <.020(%) 20
10
Computer Anxiety-No
4.14** 1.31 59 3.15 <.002(**) 0
Male Female No Connect Connection
Anxiety-Ye
Computer Anxiety-Yes 077 21 |59 | 036 | <77 Gow o T

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. 35



8— Result: Subgroup Analysis on Attitude toward Earth Science

) ] Means by Gender, Device Access, Internet Access, and Computer Anxiety
Subgroup Estimate(A) SE df t-ratio p-value Computer Anxiety bevice Access
— 3
Gender-Male 027+ omn | 59| 245 <017() * T = *
2
Gender-F |
enderremale 0.37% 009 |59 | 335 <. 001(**)
:
Device A -No ©
erice Aoces 027 014 |59 | 186 <068 -}
] % No Anxiety Anxiety No Device Access Device Access
Device Access-Yes 0.37%%% 0.07 59 384 < 007(*%) ,l: Gender Internet Access
. % 3 T - T =
Internet-No Connection
O 1 034% 012 59| 282 < 007(*%)
2
Internet-Connection | g 7+ 008 |59 | 302 | <004( 1
Computer Anxiety-No
PUter Anxiety 0.23%* 008 | 59| 272 <.009(+*) .
Male Female No Connect Connection
Computer Anxiety-Yes | s 013 | 59| 353 < 001+ Group | ¢ [l T

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.
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8— Result: Subgroup Analysis

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.
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9— Discussions:
y 00000 4

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; L1 & Wang, 2022; Solomon et al., 2009).

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; L1 & Wang, 2022).
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10— Limitations
- —————— 3

* Conducted 1n 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.
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11- Suggestions for Further Research
-  ___________________________________—_4

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.
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12— Conclusion:
- —————— 3

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

teacher support.
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Appendix: 1.1 Achievement Pre-Post Test

Preah AngDoung High School iq?ai'&m:ugge
Pre -Test and Post-Test Name: .... WhESnURugs (LI L 1
Subject: Earth Science Gender: .......cocvveecensineeeiennes qa?mi fasdon utsgsln Wesstomiricns
NAg 99 ( ) L LTI UL T O
Grade 11", ( ...... ) Date:
|| ——
Groups ...c.ceeeeenen
Examination im’am

I.  Choose the correct answer from the options below. (9 points) L finfvoguitufspiagme: (5ﬁ§)

1. How many million years ago did the planet come into being? (3 points) 9. nniﬂsﬁmsmr'smsjhmmﬁfggsnnsg'\qs 2 (mﬁﬁ)
A. 4500 B.4600 C.470p D.4800 A. G800 2. 6900 A. GROO w. G600

2. Which gases were present in the Earth’s early atmosphere? (3 points) u. tii'2!g:snmiﬁmmsigmsmqhuiunmmnmﬁsﬂqsm ? (mﬁ§)
A0 B. H and He CN D. CO; n.0; 2. Ha Bl He AN w. co,

m. i@niRsnsitaigs avz (mAg)
3. How long is the radius of the Earth? (3 points)

fi. G900 2.96¢00 A. G&OO w. 9E00
A.4600 B.6400 C.4500 . . 2
D600 1 Ginmoipatmeeass(i: (6AS)
II.  Fill in the blanks correctly. (points) 5 {Qﬁ.‘l{ﬂﬁs Emsmﬁb . (mﬁ§)
1. The Earth’s equator has a length of 3 points
a ¢ @ points) . ignsiuaAsisms MYEA GIMwin Jn2RiSMYRCHSUANBMA. ..o q(m
2. The presence of methane gas, ammonia (NH3), water vapor (H20), and carbon dioxide (CO2) ﬁ§ )
originated from..........cccc.c... (3 points) .
i ) uhicAm M WNOA U BAG Bl 9 (mi
3. The earth’s solid structure is divided into three layers: the core, the mantle, and.....................(3 o lﬁﬁ?hxumfﬁsﬁmfmsf G o Rl (mAg)
points) L Anpr (moig)
1. Questions (32 points) 0. inniasimsnifimgfaunhgoigo? (cig)
1. How did the planet come about? (8 points) o qnf]vnixﬁmﬂtafsv?unmmtﬁsﬂﬁ (Gﬁﬁ)
2. Describe the evolution of the Earth’s atmosphere. (8 points) = = o S— - a0, =
m. dfuzmatissdnsnig mamingansionziomadns ? §g:7 (cig)

3. To prove that the Earth is spherical, how many observations did Aristotle make? What were they?
(8 point) G. iwinigimeniiguusissd guannapenigiuasizsiy

4. Based on the spherical shape of the Earth, calculate the surface area of the Earth. oo miRsdnsuith 9600 A.y1( Gﬁﬁ)

Note: The Earth’s radius is 6,400 km. (8 points)
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Appendix: 1.2 Test Survey Questionnaire

Appendix B: Survey Questionnaire (English Khmer )
SURVEY QUESTIONNAIRE

This survey aims to gather your feedback on your leaming experiences in Farth Science. Your insights are highly
valuable and will help improve the quality of education and resources provided. All responses are confidential and
will be used only for educational improvement. This survey is anonymous, and results will only be reported in

aggregate form.

Date:
Type of Test : O Pre-test O Post-test
Student ID.

L Demographic Information
= Sex  :CMale O Female
. Age (years old)

1L The Digital Devices Use
= Please indicate which devices you own and select the duration of use

[Please sclect all that apply to you.

Duration of Use

s 5

Type of electronic devices 1 cE 2

3 2y 0 8| 2 5| & 3

z -8 & % <+ 3 = 5
Smart phone O. | O 0. O O,
Computer or Desklop 0. | O. 0. 0. Q.
Tablet or iPad O, | O (o O, O,
Smartwatch o, | O O. O. O,

* How do you connect to the internet? Please select all that apply to you.

0, Personal mobile data

Oz Wi-Fi at home

O: Wi

at cafes
s Wi-Fi at school
s Other: (Please specify)

Os No
111. Computer Anxiety
A fear or ion that people

ce when using or thinking about using them.

Please indicate the extent of your agreement with cach of the following statements regarding your understanding of

using computers. Select the number in the right column that best represents your perspective using the following

scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, 4 = Strongly Agree.

Ne Statement Scale

1 I think that it takes a long time to finish when I use a computer. 1|23 |4
2 T think that computers are very easy to use. 123 |4
3 1 get a sinking feeling when I think of trying to use a computer. 112 |3 |4
4 Working with a computer makes me nervous. 1|2 |3 |4
5 Using a computer is very frustrating. 1|2 |3 |4
6 T will do as little work with computers as possible. 1 (2|3 |4
7 Computers are difficult to use. 1 2 (3|4
8 Computers do not scare me at all. 1 (2 (3 |4

TV. Student’s Attitude Toward Earth SciencePlease indicate the extent of your agreement with each of the
following statements regarding your understanding of Earth Science. Select the number in the right column that
best represents your perspective using the following scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, 4 =
Strongly Agree.

]

Attitude measure Items comprising the measure Scale
Attitude measure Items comprising the measure Scale P g
) ) B ‘ Science outside of school | T'would like to join a science club. 1 2 (3 |4
Learning science in school | We leamn interesting things in science lessons. 2 (3
1 like watching science programmes on TV. 1 2 (3 |4
1look forward to my science lessons. 2 |3 Shaks E
. 1like to visit science museurms. 1 (2 (3 |4
Science lessons are exciting. 2 |3
L would like to do more scicnce at school, 2 |3 Twould like to do more science activities outside school. 1|2 (3 |4
1like Science better than most other subjects at school. 2|3 11ike reading science magazines and books. 1 (2 |3 |4
Science is boring. 2 |3 Itis exciting to learn about new things happening in science. |1 |2 |3 |4
Self-concept in science 1 find science difficult. 2 |3 ::‘:‘:; participation int | y 14 Jike to study more science in the future. 1 l2 3 |a
Tam just not good at science. 2 |3
J 8 I would like to study science at university. 1 {2 ]3[4
T get good marks in science. 2 |3
Bete I would like to have a job working with science. 1 {2 |3 |4
1 learn Science quickly. 2|3
uickly Iwould like to become a science teacher. 1 {2 |3 |4
Science is one of my best subjects. 23 Twould like to become a scientist. 1of2 |3 |a
1 feel helpless when doing Science. 2 |3 Importance of science Science and technology are important for socicty. 1|2 |3 |4
In my Science class, I understand everything. 2 |3 Science and technology make our lives casier and more [ [, |5 [,
comfortable. B
Practical work in science | Practical work in science is exciting. 2 |3
Tlike scienoe practical work because you don’t know what will 5 s The benefits of scicaco are greater than the barmful effects. |1 12 |3 |4
Nappen. i d I ing the
Practical work in science is good because I can work with my 2 s Science and technology are helping the poor. A
friends. There are many exciting things happening in science and | | [, | |,
1 like practical work in science because I can decide what to do 2 |3 technology.
myself. V.  Student's Achievement
T would like more practical work in my science lessons. 2 |3 . Score
We leamn science better when we do practical work. 2 |3 ‘Thank you for participating in this survey.
Your time and feedback are essential for enhancing the quality of Earth Science education. By providing your
ook forward to doing science practical. 2 |3 responses, along with information such as demographic details, grade scores, attendance, and attitudes toward the
Earth Science subject, you are contributing valuable insights that will support efforts to improve educational
Practical work in science is boring. 2 |3 engagement and effectiveness in this field.
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