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ABSTRACT

This study presents the effect of educational technology (EdTech) on both student learning
outcomes and teachers’ pedagogical skills in a private high school. Specifically, the research examines
the effectiveness of various teaching methodologies employed in the Cambridge Section of Bahria
College Islamabad for ninth-grade students in Mathematics and English. The study uses mixed method
approach to evaluate both quantitative and qualitative data, targeting to assess the advantages of EdTech
and find the challenges faced by teachers in integrating technology into their classrooms. Using a
quantitative approach, the study analyzes student test scores from Mathematics and English through
multiple linear regression. The results show that students taught with EdTech methods scored, on average,
3.820 points higher in Mathematics and 1.586 points higher in English compared to those taught using
traditional teaching methods. The analysis also measured additional variables such as teacher experience,
class size, tuition, parental income level, and the number of siblings, which were found to affect the
observed score differences. In addition to the quantitative analysis, semi-structured interviews with
Mathematics and English teachers were conducted to reveal the problems faced in adopting EdTech in
classrooms. The qualitative analysis discovered two major types of barriers: internal barriers, including
limited knowledge, competency, skill, and reluctance to change, and external barriers, like insufficient
motivation, lack of training, heavy workloads, and inadequate technological infrastructure. The findings
of this research present an in-depth information for administrators and policymakers by highlighting the
effectiveness of EdTech in enhancing student test scores and recognizing serious aspects for
development. These perceptions can guide efforts to overcome barriers and increase the augmentation of
educational technology in classrooms to confirm high-quality learning outcomes and prepare students for

a successful future.

Keywords: Educational Technology, Private High Schools, Learning Environment, EdTech Content,
Pedagogy, Technology Acceptance Model (TAM), Perceived Usefulness (PU), Perceived Ease of Use
(PEOU), Behavioral Intention to Use EdTech (BI), Actual System Use



TABLE OF CONTENTS

N 0] 1 - T PPN \Y;
TS ) T USRS X
1S 00 I ] P Xi
LSt OF ADDIEVIALIONS ......eviieiicieiecee ettt sttt et e ne st e e e b et enente e e s Xil
Chapter 1

Y1 o]0 {1 [ox 1 o]  1A 1
1.1 Background of STUAY.........ooiriiii e 1

1.2 Statement of Problem. ... 5

1.3 RESEArCN QUESTIONS. ... ettt e e e e, 6

1.4 ReSearch ODJECHIVES. .. .. 6

15 Explanation of the Key Terms. ... ..o e 6

1.6 SCOPE OF SHUY ...t 7

L7 SUMMATY ..ot 8

Chapter 2

LITEIATUIE REVIBW .....oviiiiiiiee bbbtk bbbt b et b ettt et ne et 9

2.1  Methodologies Related to EdTech AugmeNntation...........ccccccvvevieeiciicescieseee e 9

2.1.1 Methodologies for Mathematics............covviiiiiiiii e 9

2.1.2 Methodologies for English.............cooo 10

2.2 Theoretical Framework of EdTech Augmentation...............coooiviiiiiiiiiiiiiienns 11

221 Theories for Mathematics............co.oiiiiiii it 11

222 Theories for English..... ... 11

2.3 Integrative Theoretical Frameworks. ............coiiiiiiii e, 12

2.3.1 TPACK FrameworK..........ooiuiiie it e e e e 12

2.32  SAMR MOAEL. .. .ot 12

2.33  TAMMOUMEL ...t 12

2.34 Theoretical Framework of EdTech.................oooiiiiii i, 13

2.4 Barriers faced by teachers in using EdTech. ... 13



2.4.1 Internal Barriers faced by Teachers ...........ccooviiiiiiiiiiiieee 13

2.4.2 External Barriers faced by Teachers ............coooiviiiiiiiiiiiiiciie e 14
PZZ6< S 1111 11 ) P 15
Chapter 3

[RCRT=T=T gl a AV T=1 1 T To [o] (o]0 V2R 17
3.1 RESEAICH StrategY ... .ottt 17
3.2 Quantitative COMPONENTS. .. .. .ttt e 17
3.2.1 ReSEArCN DESION. ...ttt 18

3.2.2  POPUIALION. ... e e 18

3.2.3 Sample Size and Sampling Technique..............oooiiiiiiii i, 19

3.2.4 Research HypothesiS. ........ooviniiri e 19

325 Variables. .. ..o 20

3.2.6 Data ColleCtion TOOIS. .......cviiiiii e 21

3.2.7 Units of Data ColleCtion............o.ouiuiiiii e, 21

3.2.8 Data ANalysSiS ... ..o e 22

3.3 Empirical Evidence Of EATECh ... 22
3.3.1 Empirical Equation Form for Math’s Test Score Results.............................. 22
3.3.2 Emupirical Equation Form for English’s Test Score Results........................... 23
3.4 Qualitative COMPONENT ... ..eiiti e et e e e e 24
3.4.1 RESEArCH DESIGN. .. .ottt 25

342 POPUIALION. . ...t s 25

3.4.3 Sample Size and Sampling Technique..............oooiiiiiiiiii e, 25

3.4.4 Data Collection TOOIS .......ouiee i, 25

3.4.5 Units of Data ColleCtion............o.ouiuiiii e, 26



3.4.6 Data ANalySiS . .....ouiiiii 26

3.5 Integration of Findings (Triangulation)...............ccoooiiiiiiii e 26
3.6 Conceptual FramewWorK. ..........oiiri i 27
3.7 Informing PartiCIPants. ... .......ooiuiri i 28
3.8 Ethical CONCEINS. .. ..ot 28
3.9 Respecting Participant Teachers’ PrivacCy.............ccoooiiiiiiiiiiiiiieie e, 28
3.10 Limitations of the StUAY ... 28
.11 SUMIMIAIY e titutteintetneteestessessssossssssssossssssssossssssssoimisssssorissssssssssssssssssssssns 29
Chapter 4

DAt ANGIYSIS teeriiniinieeietetinteeeeeenrenteecesensansesciosessnsensossessnsonsesssserssnsansesssssnsansnns 30
4.1 Quantitative ANalYSiS. ... ..ooiii i 30
4.1.1 DesCriptive ANalySiS. ......ouriei i e 31
4.1.2 Correlation ANAIYSIS. ......c.orie i 34
4.1.3 Regression ANAIYSIS. ... ..ouiuit ittt 34

4.2 Qualitative ANalYSIS. ... ..ot 36
4.2.1  ThematiCc ANalYSIS. .....c.iri i 36

4.3  Barriers influencing Participants’ Use of EdTech..............cooooiiiiiiiiii 38
4.3. 1 INternal Barriers. . ... 39
4.3.1.1 Lack of COMPELENCY.......oneiiiii e 39

4.3.1.2 Reluctance to Change..........ccoviniiiiiie e 40

4.3.1.3 Lack of KNOWIEAQE. .......oviriei i 42

4.3.1.4 Unsuitable EdTech SKills. ... 42

4.3.2 EXternal Barriers. ... ..o 44
4.3.2.1 Lack of MOtIVALION. ... 44

vii



4.3.2.2 Lack of Professional Development...............ooooiiiiiiiiiiiiiee 45

4.3.2.3 Extreme Workload............oooieiiiii 46

4.3.2.4 Lack of Reliable Infrastructure..............coooiiiiiiiiiiia 47

4.4 Interpretation of Thematic AnalysiS..........ccoooviiiiiiii e 49
SUMIMAIY cttiiineiieretenetetetesaesssstesssssssossssssssssssssssssssssssssssnssssssssssssnsssssssnss 49

Chapter 5

FINAINGS AN DiSCUSSIONS .« tuutttttieranteeeerenrentessescnsansiosessessnsansossesssssnsosssssnsansamonses 51

5.1 Impact of EdTech on Student Learning OUtCOMEe............cooviiiiiiiiiiiiiiiiieieee, 51
5.1.1 Impact on Mathematics Learning...............coooiiiiiiiiiiiiiiiiiiieineas 51

5.1.2 Impacton English Learning...........coooveiiiiiiiiiiie e 51

5.1.3 Impact of Additional Variables.................ccooiiiiii 52

5.2  Teacher Perspectives and Challenges in Using EdTech..................coooiiiinis 52
5.2.1 Teacher Training and SUPPOIt..........ooiiiriiii e, 52

5.2.2 Implementation Barriers. ........couvuiiiiiiii e 53

5221 Internal Barriers. ... ..o 53

5.2.2.2  EXternal Barriers. ... ..oooiiiiiiii i 53

5.3  Student Engagement and MOtIVALION. ...........cooviriiiitiiii e, 53

5.3.1 Student Engagement through Technology.............cccooiviiiiiiiiiiinnn 53

5.4  Student Motivation and Performance..............oooiiiiiiiiii i, 54

Chapter 6

Conclusion, Policy Recommendations and Limitations.......ccccevvviiiiieiieiiiiniianneaeenes 55
8.1 CONCIUSION. ...eeinenie e 55
6.2 Policy ReCOMMENatioNS ........ooiitiiiit e 56

viii



6.3 Limitation of StUAY...... ..o 56

L =T =] TP 58
A DD ENAICES .t uteetententeaeeeensentescesensensessesensansesssssnsonsossssensanssssssansansessnssnsansrasens 64
AN X A o 64
APPENAIX B ..o 67
APPENAIX C.r e 71



LIST OF FIGURES

Fig 1.1  The Structure of School System in Pakistan ..................ocoiiiiiiiiiii i, 3
Fig 1.2  Students and Teachers in Pakistan at Different Levels...................ooooiiiiiiiniiin. 4
Fig3.1  Conceptual Framework ...... ... 27
Fig4.1  Mathematics and English Teachers’ EXperience in Years...........ccoovveiiiiiiniininnannaninnn, 39
Fig4.2  Frequency of Internal Barriers faced by Participants....................ocooiiiiiiiiin., 44
Fig 4.3  Frequency of External Barriers faced by Participants.................covviiiiiiiiiniinenann... 48



Table 3.1

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 4.8

Table 4.9

Table 4.10

Table 4.11

Table 4.12

LIST OF TABLES

Description of Both Dependent and Independent Variables................................. 21
Descriptive Statistics of Mathematics and English Test Scores ................coeiiina 31
Regression Analysis of Math Score with and without Control Variables..................... 35
Regression Analysis of English Score with and without Control Variables.................. 36
Profile of the Participant High School Teachers.................coooiiiiiiiiiiiiii 38
Frequency of Internal Barriers faced by Participants..................coooiiiiiiiiiiinnn, 43
Frequency of External Barriers faced by Participants..................oooiiiiiiiin. 48
Regression of Education Method on Mathematics Scores............c..coceviiiiiiiiiiieinnen.e 64
Regression of Selected Variables on Mathematics Scores.................coooviviiiiiei e, 64
Regression of Education Method on English Scores.............cooviiiiiiiiiiiiiiieenn. 65
Regression of Selected Variables on English Scores................oooiiiiiiiiiiiiin.. 65
Regression Summary for Mathematics and English Scores....................ooiini, 66
COorrelation IMBEFIX ......o. e 66

Xi



Bl
EDM
EdTech
PD
PEOU
PIDE
PU
TAM
™

LIST OF ABBREVIATIONS

Beta

Behavioral Intention to Use

EdTech Teaching Method

Education Technology

Professional Development

Perceived Ease of Use

Pakistan Institute of Development Economics
Perceived Usefulness

Technology Acceptance Model

Traditional Teaching Method

Xii



CHAPTER 1

INTRODUCTION

Education Technology (EdTech) refers to the use of technology to enhance students’ learning by
innovative teaching tools. This can involve a variety of tools like hardware, software, online resources
and several other subject based educational apps. One of the major benefits is that it is more interactive,
engaging, and accessible for all levels of students. EdTech make the lessons sparkling, and students get
involved in their own learning ( Tzenio N., 2020). The use of education technology in the classroom will,

certainly, stimulate the teachers to align their tasks to make the learning process interesting for students.

1.1 Background of Study

Education technology plays great role in education system of Pakistan, specifically at high school
level when students are focusing at their future career programs. All types of schools in Pakistan aims to
improve education . In Pakistan, on average only 34% of households have digital access while only 12%
have access to digital tools like laptops (Government of Pakistan, 2021). However digital access is not the
only constraint; hence for the present study, we will collect and analyze data ( both primary and
secondary, and qualitative and the quantitative) related to digital learning in Islamabad. This study will
present strategies to optimize the use of EdTech at private schools and help provide a resource for
stakeholders like governments, administrators, parents, students and especially the teachers involvement
in EdTech use in Pakistan.

Technology is evolving quicker today than ever before with developments like robotics, Internet,
cloud computing, Artificial Intelligence (Al), etc., opening many opportunities to our life skills and
practices. In both industry and education sectors, importance of technology is growing as a strong means
for survival in today’s fast-paced and knowledge-driven world. Evidence of its success and impact on
teaching and learning has been proved through several research studies ( Oyetade K. E., Zuva T. &

Harmse , 2020).


https://www.researchgate.net/profile/Tom-Kaye-2/publication/351747839_Country-Level_Research_Review_EdTech_in_Pakistan/links/60a781ba299bf1031fba31fb/Country-Level-Research-Review-EdTech-in-Pakistan.pdf

EdTech offers both teachers and students access to the latest, up-to-date information of various
subjects at a level that a book can never met. Searching the relevant books can be time-consuming,
particularly if the book does not contain the information you need. Instead, the EdTech provides a better
solution by ensuring the use of internet. Moreover, textbooks can become outdated, sometimes even
misleading students into believing that there have been no further changes since the book’s publication
Teachers must be ready to accept and utilize EdTech as an essential part of their professional skill set to

support student learning.

In a global context, EdTech is being adopted by educational institutions to raise quality of education.
Therefore, most countries around the globe are working on this task for improvement of educational
standards (Noor-Ul-Amin, 2013). Both developed and developing societies appreciated the EdTech tools
for their economic development. Technological Leadership Academics are established in every U.S. state
administrative office to remain flourish with EdTech development at schools. EdTech has also become
vital to successful technology education plans in India. It has absorbed in the society to the extent of

becoming vital for its routine tasks, and it has merged in education for teaching and learning purposes .

The aptitude of teachers is the most important factor to produce a good learning environment for
their students. The educational sector of Pakistan has a diverse style of education system in the form of
government, private schools along with, madrassa education system, but still suffers from the problem of
different pedagogical approaches in these different educational systems. Due to this, Pakistan needs to
augment EdTech in these institutions to modernize and upgrade the education systems. (Ahamad et al.,
2013).

The structure of school education in Pakistan has different levels as shown in the figure. These
levels start from pre-primary, middle, high, and higher secondary school. If we want to integrate the

EdTech, we need to specify level of student as an experimental group who could learn more with any


https://d1wqtxts1xzle7.cloudfront.net/55402737/amins-libre.pdf?1514571454=&response-content-disposition=inline%3B+filename%3DAn_Effective_use_of_ICT_for_Education_an.pdf&Expires=1706383707&Signature=IZ7BoywyVJRWP0u0JbMTPPmg4HaYGixo3UPoWEIStOuUFhpA7PVVEfYscyiTEQGnh~QGQ62BDkBGwJHrXUbBp8hES976IfK0StgCzytCJ3zdU1BHluaAtvY9JrMabeRuPfEhuOL5ECTEMfYBqYehXIP8RvplcvgI3hlz2Xi8dfV6aDCpjGkxAnkihRMbTCPQIMqlBm6rF6~M6~Q2xOEJsMFQsaBb655b1heCnCdrPQGFEu2OmE0~dzX4ExPHIHA2OPUFeh96yAKDLM04YYBhK3g7wPszdBCLFd-jqhlVw6dUTakGO~D4HpTraHNh7-VFeJoWkebKu2C9R6vMgZ~30Q__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA

harm. The best level for EdTech implementation is high level. The students here grasp the concept and

focused on prospects. Pakistani educational institutions are presented in Table 1.1 below.

'The structure of school education system in Pakistan (Pre-Primary to Higher Secondary level)
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Fig 1.1 The Structure of School Systems in Pakistan
Pakistan educational institutions offer different types of educations, including the two main
streams: British Curriculum and Matriculation Curriculum at high level schools, these are followed by
both private and public schools.
According to Pakistan Bureau of Statistics ,Pakistan Social and Living Standard Measurement
Survey PSLM 2019-2020, it is recommended to government to give highest priority for ensuring high
quality, equitable and accessible education.It has been realised that education sector should adopt EdTech

to achieve the desired goals.

In the 2019-20 academic year, there were a total of 32,000 high schools were working in the
country, with a verified number of 582,300 teachers. Nationwide, secondary school enrolment saw a 6.2
percent increase, rising from 4.0 million in 2018-19 to 4.2 million in 2019-20. It is expected that
enrolment will grow by an additional 6.5 percent, reaching an estimated 4.5 million in 2020-21.

3


https://www.pbs.gov.pk/content/pakistan-social-and-living-standards-measurement

Key indicators of the overall education situation, such as enrolment numbers, institutional
presence, and teacher counts, have shown substantial improvement. Enrolments grew from 53.1 million
in 2018-19 to 55.7 million in 2019-20, marking a 4.9 percent increase. This number is expected to rise to
58.5 million in 2020-21. The number of institutions also increased from 271,800 in 2018-19 to 277,500 in
2019-20, with a forecasted rise to 283,700 in 2020-21. Additionally, the teaching workforce expanded
from 1.79 million in the previous year to 1.83 million in 2019-20, with an anticipated increase to 1.89

million in 2020-21.
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Figl.2: Student enrollments ,Institution and teachers of Pakistan at different levels
The private schools are attempting to use EdTech for providing standardized education. Private
educational institutes use more EdTech as compared to government institutions. The arrangement of
google classes, zoom and WhatsApp groups during Covid-19 to provide home-based education was more
rapidly in the private sector (GPE, 2020). Over 300,000 schools were closed since March, but education
continued just because of EdTech. In reality, the internet systems are low and getting home wideband is

also not affordable. According to Pakistan Telecommunication Authority, only a million children have



access to bandwidth and digital devices, and the penetration of smartphones is only 51 percent in

2020(GPE, 2020).

1.2 Statement of Problem

The study on Education Technology showed that students mostly answer better when EdTech tools
are being used in the classrooms ( Walkington C.A., 2013). Still, some research state negative results,
often because the EdTech was not selected or applied according to the students' exact needs. The use of
Education Technology (EdTech) has greatly improved the students’ learning by making teachings more
communicating and modified. Though, in private high schools, particularly in subjects like English and

Mathematics, using EdTech efficiently is often a difficult task.

Teachers must confront with several problems when they try to use EdTech in their classrooms.
These problems include very limited amount of technology, rare chances of getting enough technology-
based trainings, fear to use the technology ,internet access and stress to align this technology with their
teaching practices. Therefore, the potential benefits of EdTech are not understood, which shows that

student learning outcomes are not as good as they could be.

My thesis will discover how EdTech can be well used in private high schools to improve student
learning outcomes and their performance in examinations. It will precisely focus on the difficulties
English and Math teachers confront in using these EdTech tools and will also recommend ways to
overcome these Barriers. The purpose is to discover hands-on solutions to make EdTech more effective

and help students achieve better scores.

Though many studies have been presented at how Education Technology (EdTech) can be used
around the globe, there isn’t sufficient research done about its use in private high schools in Pakistan.
Much research concentrates on government schools or higher education, which will not solve the barriers

faced by private high schools in Pakistan.



This study aims to fill this gap by focusing on how EdTech can be effectively used in private high
schools in Pakistan, addressing the unique problems teachers face, and finding solutions that work best
for this context. So, , I am narrowing my research problem into; ¢ Does EdTech augmentation lead to
better teaching and learning outcomes? And if it does then what are the constraints faced by private
school teachers in their use?” By doing a case Study of a Private School® in Islamabad®’ and have
operationalized my topic into following research questions and objectives.

1.3 Research Questions

This research conducts a comparative case study of a private school where teachers use different
methodology of teaching to explore the following research questions:

1. How adaptability of EdTech in private schools affect teaching and student learning outcomes?

2. What are the main barriers faced by private school teachers in adopting EdTech tools?

1.4  Research Objectives

The broad objective of this study is to analyze how augmenting the Education Technology (EdTech)
can lead to better learning outcomes through comparing student scores along with identifying the main

barrier faced by private school teachers in using EdTech tools.

1.5 Explanation of the Key Terms

Education Technology : technological tools that help to gain knowledge ,its development and exchange.
In my study, it can include laptops, multimedia, iPads, and softboards etc.

Learning environment: the sum of the internal and external conditions that surrounds and affects a
person's learning.

Pedagogy : refers to method and practice of teaching

Private High Schools : A secondary school not owned by the Government .

Ideally it should be for private schools with Cambridge System and Pakistani System but given time and resource constraints
only private schools are evaluated. Furthermore, private schools have lesser resource problem, so the issue of affordability is
neutralized to an extent .

6



Technology Acceptance Model (TAM) : a framework used to identify key factors that influence a
person's decision to accept or reject education technology.

Perceived Usefulness (PU) : The extent to which a teacher believes that using EdTech in the classroom
would improve their students ’learning and performance

Perceived Ease of Use (PEOU) : The extent to which a teacher believes that integrating EdTech as a
teaching method would be comfortable

Behavioral Intention to Use (BI): It refers to the extent to which a person intends to use the technology
Actual System Use: This is the result, giving the actual usage of the education technology

Stakeholders : Anyone who has interest in the success of educational system . In our study, students,
teachers, administrators, and the parent are included

EdTech Content : The combined use of computer hardware and software to facilitate students’ learning .
1.6 Scope and Significance of Study

This study finds how Education Technology (EdTech) can be used in private high schools to improve
teaching methods and learning outcomes in two subjects i.e. English and Mathematics. It will cover
several main features including use of different types of EdTech tools , problems faced by the teachers in
trying to align these EdTech tools with curriculum’s specific demand. The research will also assess how
effective use of EdTech can improve student involvement and performance in English and Math. Finally,
the thesis will propose practical results to overcome these barriers and improve the integration of EdTech,
aiming to increase student learning outcomes.

This research is important for several reasons as it identifies the specific challenges teachers face with
EdTech, the study will help develop solutions that clarifies the special needs of private schools in
Pakistan. This research will also fill a gap by focusing on EdTech issues in Pakistani private high schools,
providing insights that can guide future educational policies and practices. The results will give valued

evidence for policymakers, school managements, and teachers to make better choices about EdTech



investments and use. In general, this study follows to link technology with current teaching to boost
student learning and support both teachers and students in private schools in Pakistan.
Summary

This chapter presents a study aimed at enhancing educational technology (EdTech) in private high
schools. It observes how digital learning tools can boost student performance in subjects like
Mathematics and English. The study has two main goals: to see if EdTech improves test scores and
academic outcomes for ninth-grade students, and to identify issues like insufficient training and resources
that hinder teachers from using EdTech effectively.

The chapter will give recommendations to address these tasks and improve EdTech use in high
schools. It comprises of background information, the problem statement, research questions and
objectives, key terms, scope, and the study's importance for private schools in Pakistan. The thesis is
divided into six chapters: Introduction, Literature Review, Research Methodology, Data Analysis,

Findings and Discussions, and Conclusion, along with Policy Recommendations and Limitations.



CHAPTER 2

LITERATURE REVIEW

Chapter two provided literature on Educational Technology (EdTech) that it is presenting new
opportunities for enhancing students’ learning in high school education. For O-Level Mathematics and
English, that are central subjects currently, the augmenting of EdTech tools is very significant. This
literature review discovers current developments and results related to the use of EdTech in high schools,

particularly in these subjects, assessing how these technologies helped to improved learning outcomes.

The section included here gives literature on Methodologies and the theories related to EdTech

Augmentation , and the summary of literature view.

2.1 Methodologies in EdTech Augmentation for students’ Improved Learning in High Schools for

Mathematics and English

The use of Educational Technology (EdTech) in secondary schools, particularly for Mathematics
and English, has got universal importance. Methodologies for using EdTech tools successfully into
educational practice are vital for enhancing learning outcomes. This literature review focuses on current
methodological approaches to applying EdTech in these subjects, highlighting strategies, models, and

frameworks that have been discovered in new research.

2.1.1 Methodologies related to EdTech for Mathematics Education

2.1.1.1 Integrated Learning Model

Integrated learning, which combines both traditional teaching with EdTech resources, has become
a widespread method in Mathematics education. Research shows that this method can improve student
understanding and scores. For example, (Hart T.L ,2024) describe that using platforms like Khan

Academy in a blended learning situation provides students with instructional movies/videos and complete
9



exam practices both in class and at home. This mixture of online tools with traditional teaching led to

better learning skills and remarkable test results among students.

2.1.1.2 Flipped Classroom Model

In this model, the students read the content at home before doing it in the class and the class time
is used for understanding and discussion , this method has proven effective in Mathematics. (Saunders J.
M., 2014) realized that this approach aids students to review the topic at their own and then discuss it

during class. This model presents higher student involvement and a better grip of mathematical ideas.

2.1.1.3 Game-based Model

Game-based learning is a new methodology that prefers game mechanics to augment learning.
Studies led by (Engelhardt M. R., 2024) discovered how mixing games such as Prodigy Math into the
syllabus can encourage students and expand their scores. The use of game-based learning approach has

led to improved attention and better understanding of mathematical concepts.

2.1.2 Methodologies related to EdTech for English Language Education

2.1.2.1 Collaborative Learning Resources

Google Docs and Padlet promotes peer interaction during writing tasks (Pratiwi V. U., 2020).By
encourage these resources improves students' writing skills by making teams and groups on projects,

sharing peer advice, and involving in debates. These tools led to critical thinking and writing skills.

2.1.2.2 Multimedia Projects and Digital Storytelling

Multimedia projects and Digital storytelling are methods help to improve language. EdTech
resources like Story bird help students to generate digital stories on their own, which can advance

narrative skills and creativity. (Syafryadin H & Salniwati A, 2019) presented that student involved in
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digital storytelling projects revealed upgraded writing and speaking aptitudes and more interest in English

language .

2.2 Theoretical Framework of EdTech Augmentation and Learning Outcomes in Mathematics

and English

Educational Technology (EdTech) in high schools is imposed by many theories that explain its
usefulness. This study also emphasizes current theories relevant EdTech usage in GCE Mathematics and
English. Following these theories, we can comprehend how EdTech influences teaching methodologies

and students’ learning and helps these implications to be followed practically by the schools.

2.2.1 Theories for Mathematics

2.2.1.1 Constructivist Theory

Constructivist theory, by (Major T. E. & Mangope B.,2012) suggests that learning occurs
enthusiastically as students understand concepts of Mathematics through relating with their surroundings.
Latest EdTech tools, like interactive simulations and problem-solving platforms like GeoGebra and

Desmos, proved this fact .

2.2.2. Theoretical Perspectives on EdTech in English Language Education

2.2.2.1 Socio-Cultural Theory

Socio-Cultural Theory (Dickfors E., 2015) focuses the worth of social and cultural interactions
using EdTech tools in language learning. In English language, this theory uses digital storytelling tools
like Google Docs and Story bird. These tools assist with language development by peer feedback and

writing, producing social dealings as valuable learning method.

2.3 Integrative Theoretical Frameworks

2.3.1 TPACK Framework
11



The Technological Pedagogical Content Knowledge (TPACK) framework connects EdTech with
teaching methodology and subject knowledge and the content. This framework helps the way to use
EdTech successfully in high schools. By augmenting the education technology, teaching method, and
subject knowledge and proficiency, teachers can make both teaching and learning, an effective process.
Latest studies in Mathematics and English education reveal that using the TPACK framework
resourcefully can cause a better learning by combining education technology with teaching methodology

and subject content ( Istiningsih, 1., 2022).

2.3.2 SAMR Model

The SAMR Model (Substitution, Augmentation, Modification, Redefinition) also presents the
impacts of EdTech on teaching , student learning and their performance. It has transformed the teaching
experiences from simple and traditional teaching into innovative and convenient teaching styles. In most
of latest research, the SAMR Model has been used to incorporate tools like interactive simulations in
Mathematics and multimedia projects in English to boost learning by replacing traditional teaching

methods (Peters, 2024).

2.3.3 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM), developed by (Davis, 1989), provides a theoretical
framework to explain how teachers identify the convenience of teaching and get ready to use EdTech in
their classrooms for best students’ learning. TAM posits that perceived usefulness (PU) and perceived
ease of use (PEOU) influence teachers' behavioral aims to accept technology (Davis, 1989). In the context
of EdTech, this model helps explain how students’ perceptions of the benefits and ease of EdTech tools
affect their learning outcomes. TAM is used to Understand teachers' and students' acceptance of

educational technologies through better performance and result scores.
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2.3.4 Theoretical Framework of using EdTech

Theoretical frameworks present that EdTech tools can enhance learning outcomes in high schools
for O-Level Mathematics and English. Theories like constructivism, cognitive load theory, self-
determination theory, socio-cultural theory, and the communicative approach support this vision.
Frameworks like TPACK, the SAMR Model, and the TAM Model provide real direction on how to use
EdTech successfully. By using these theories and frameworks, teachers can best comprehend and
augment technology to their productive teaching and enhanced students’ learning through exam
performance.

2.4 Barriers faced by Teachers in using EdTech

2.4.1 Internal Barriers faced by teachers augmenting EdTech

Internal barriers (also known as second-order barriers) refer to those obstacles that are intrinsic to

teachers, which include knowledge, skills, and teacher Competency (beliefs )( Wang, 2017).

2.4.1.1 Lack of teachers EdTech competency, reluctance, knowledge, and skill

According to (Pelgrum, 2001) who categorizes the obstacles into two types: material and non-
material. Material cases are the availability of a smaller number of EdTech tools and software while non-
material problems encompass teachers' lacking the EdTech knowledge and skills, the challenges of

integrating ICT into instruction, and their rigidity .

According to one of the fixed mindset characteristics, participants tend to easily give up. This
propensity to give up was acknowledged by them as they are reluctant to augment EdTech that would
give both perceived usefulness and ease of use. As the reluctance to change is being proved by (Ertmer,
2009) who presented second-order barriers to be intrinsic and encompass beliefs about teaching, attitudes

toward computers, established classroom practices, and resistance to change.
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From the literature we find that (Balanskat et al., 2006) describes that limited ICT knowledge
among teachers causes anxiety about using technology in the classroom, resulting in a lack of confidence

in incorporating it into their teaching.

In the literature, (Harris, 2000) observed that technology has the potential to significantly reshape
21st-century education. Educators must undergo a paradigm shift in their perception of technology's role
and reconsider their beliefs regarding learning processes. (Harris, 2000) recognized that, "The
technological revolution has the capacity to redefine the educational experience itself, as the traditional

barriers of time and place no longer constrain students.”

2.4.2 External Barriers faced by Teachers in augmenting EdTech

External barriers (first-order barriers) refer to those obstacles that are extrinsic to teachers. These
barriers often involve the lack of resources (e.g., access internet, instructional software, and educational
digital resources), the lack of support (e.g., availability of technical support and opportunities for
professional development), and to the lack of institutional strategies e.g., administrator’s priority,

school’s visions, and plans; (Kopcha, 2012).

2.4.2.1 Lack of Teachers’ Motivation, Training, Time, and Infrastructure

As per literature about the motivation of teachers to embrace technology plays a crucial role in its
integration into education. (Amin, Saeed, Lodhi, & Igbal, 2013) examined the effects of training on
employee performance and motivation within Pakistan's education sector, showing that effective teacher
training enhances a stronger commitment to integration of technology. Pakistan's education sector
requires the hiring and selection of qualified workers and the use of innovative technologies to assure the
delivery of high-quality education. The International Society for Technology in Education (ISTE)
developed a set of technology standards formulated to enhance teaching and learning across different

subjects, promoting digital literacy and technological skills (Kereluik et al., 2016)
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As per literature, (Wenglinsky, 1998) found that , fourth and eighth grade students whose teachers
had received professional development in computers, achieved higher scores on the NAEP math test
compared to students whose teachers had not undergone such training. In fourth grade, students whose
teachers received technology-focused professional development scored approximately 0.09 of a grade
higher (equivalent to five weeks) than students whose teachers did not receive such training. Similarly,
eighth grade students taught by teachers who received professional development showed gains of
approximately 0.42 of a grade (equivalent to 13 weeks) over students whose teachers did not receive such

training.

According to( Lee, 2007), California teachers who regularly incorporated computer activities into
their lessons had established classroom management strategies to ensure adequate student access to
EdTech. These teachers often assigned tasks that required higher order thinking skills, viewing
technology use as providing distinct learning opportunities. They invested more of their preparation time
in utilizing technology and expressed greater comfort with its integration. In contrast, teachers who
assigned computer activities less frequently tended to prioritize other classroom tasks over technology-
based activities. Despite varying frequencies and complexities of computer assignments, most teachers

identified limited time and equipment constraints as significant barriers to implementing such programs.

(Ertmer, 2010) argue that there should be effectively integrated technology for enhancing student
learning, teachers need the expertise to select technologies that align with curriculum goals and cater to
student needs. Moreover, they must be able to adopt and utilize appropriate technologies to tackle

challenges in their professional development and instructional practices .

Chapter Summary

The literature review shows that EdTech can greatly improve student learning and teaching

practices. Different theories and models help explain what affects the use of EdTech, and research
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confirms that these tools are helpful in Mathematics and English. Recent studies focus that using EdTech
in high schools can significantly increase learning for O-Level Mathematics and English. Tools like
interactive simulations, adaptive learning platforms, and collaborative writing apps increase engagement
and personalize learning. Strategies like blended learning and gamification boost motivation and
understanding in Mathematics, while digital storytelling and intelligent tutoring systems enhance
language skills in English. However, challenges such as ensuring sufficient accessibility, proper teacher

training, and data privacy need to be addressed to fully realize these benefits.
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CHAPTER 3

RESEARCH METHODOLOGY

This methodology section outlines the research design, data collection methods, and analytical
techniques used to achieve the study’s objectives.

3.1 Research Strategy

The Impact of Augmenting Educational Technology (EdTech) on Teaching and Student Learning
Outcomes in O-Level Mathematics and English Subjects , focusing on both student performance and
teaching strategies utilized by teachers , at Bahria College Islamabad. The combined focus will offer a
deep understanding of how education technology affects both student achievement and teaching practices
in secondary education. This study uses a mixed-methods approach, combining quantitative and
qualitative methods to measure the effectiveness of EdTech tools and identify challenges teachers face in
their use. Quantitative Component measures the impact of EdTech tools on student performance and
teaching effectiveness using statistical methods. Here, assessment test scores in Mathematics and English
using EdTech teaching and Traditional teaching method is measured to see the difference in student
performance. Multiple linear regression run to analyze student scores taught through different methods.
While qualitative Component explores teachers' experiences and challenges with EdTech through detailed
feedback and observations. Here, semi-structured interviews were conducted with selected teachers to
gather insight of their experience using EdTech. Interviews examined to identify common themes related

to EdTech usage.

3.2 Quantitative Components

For the first research question, quantitative research has been done using positivist approach
based on scientific evidence as collection of data and the figures is prerequisite to test and expand the
theory based on Technology Acceptance Model (TAM). The use of a positive approach directly informs

the methodology of this study. It necessitates the collection of objective data, such as test scores, survey
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responses, and usage statistics of educational technology tools, hardware e.g., laptops and software
programs Grammarly to measure student learning outcomes. The analysis is focused on identifying
patterns and correlations, which will allow the research to draw conclusions based on evidence, rather
than theoretical or normative assumptions. The outcomes will be framed as descriptive insights into how
EdTech influences learning outcomes in O-level Mathematics and English, without presuming any value
judgment on whether this influence is inherently positive or negative.

3.2.1 Research Design

This study uses a positivist approach, which prioritizes objectivity and relies on measurable data
to answer the research questions (Goddard & Melville, 2011). The research design is structured to ensure
that data collection, analysis, and interpretation are systematic and free from bias. The focus is on
providing reliable, factual knowledge based on students' test scores, which will be used to assess the

effectiveness of EdTech tools in improving student performance.

The study targets ninth-grade students from selected classes following same curriculum to ensure
a representative and equitable sample. The data, consisting of test scores, will be analyzed using multiple
linear regression to examine the relationship between EdTech usage and student performance, controlling
for other factors that may influence outcomes. To maintain objectivity, the direct data collection was
refrained, ensuring that personal opinions or biases did not influence the results. The analysis will provide
factual insights into how EdTech tools impact student learning outcomes in Mathematics and English,

without making normative judgments about whether the effects are desirable.

3.2.2 Population

The population comprises of students studying these two subjects, with a total of 91 students. The other
factors include the students' age group (14 to 16 years old) of both genders (male and female) in the

Cambridge section.
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3.2.3 Sample Size and Sampling Technique

A purposive sampling technique was used to ensures that the sample consists of students who have
been taught using both EdTech and traditional teaching methods. The study's sample comprises 91
students from each of four sections at ninth grade. Out of two boys’ sections, one taught using technology
and the other through traditional method for both selected subjects. Likewise, out of two girls’ sections,
one was taught using EdTech but the other taught in traditional method by the participant teachers
mentioned in Table 4.6. This sample size is adequate for performing multiple linear regression analysis
and allows for meaningful comparisons between the two groups. It is an ideal approach to small school
size. At this O Level grade, number of subjects offered are 14 out of which a minimum 8 subjects are
compulsory for each student as per directions of Inter Board Chairmen of Committee (IBCC) to issue
Equivalency certificate for admissions to undergraduate universities in Pakistan. Out of 14 varied subjects,
two core subjects Mathematics and English are selected as they are mandatory for all students and are the
part of SAT-1,IELTS and GRE tests. The selected students seriously peruse for external board
examinations.

3.2.4 Research Hypothesis:

1. Teaching Method

Null Hypothesis (Ho): no significant relationship between Teaching Method and Better Test Scores.

Alternative Hypothesis (H:): Different Teaching Methods significantly influence Better Test Scores

2. Teacher Experience

Null Hypothesis (Ho): Teacher Experience does not significantly affect Better Test Scores.
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Alternative Hypothesis (H:): Teacher Experience has a significant indirect effect on Better Test

Scores

3. Class Size

Null Hypothesis (Ho): Class Size does not significantly impact Better Test Scores.

Alternative Hypothesis (H:): Class Size affects Better Test Scores

4. Parent Income Level

Null Hypothesis (Ho): Parent Income Level has no significant relationship with Better Test Scores.

Alternative Hypothesis (H:): Parent Income Level Influences Better Test Scores

5. Number of Siblings

Null Hypothesis (Ho): Number of Siblings does not significantly affect Better Test Scores.

Alternative Hypothesis (H:): Number of Siblings affects Better Test Scores

These hypotheses advocate that each independent variable (Teaching Method, Teacher Experience,
Class Size, Parent Income Level, Number of Siblings) potentially impacts Better Test Scores through
the pathway of perceived usefulness, ease of use, behavioral intention, and actual usage of educational

technology.

3.2.5 Variables

The students’ test scores for core subjects’ mathematics and English are dependent variables while
the Teaching Method, Teacher Experience ,Class Size , Parent Income Level and Number of Siblings are

independent variables.
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Table 3.1 Description of Both Dependent and Independent Variables

Variable Type

Variable Name

Definition

Measurement Method

Independent

Variable

Teaching method

Taught either by traditional or
using EdTech

1 is using EdTech and 0 is
traditional method  (dummy
variable)

Independent variable

Teacher Experience

Number of years a teacher has
been teaching

Measured by the total number of
years the teacher has taught

Independent Class Size The number of students in a | Count of students enrolled in
class each class

Variable

Independent Parent Income Level | The financial status of the | Measured through Pak Rupees

Variable student's parents per month

Independent Number of Siblings | The number of siblings a | Count of siblings in the family

Variable student has

Dependent Variable

Test Scores

Academic  performance in
Mathematics and English

Measured by marks by each
student out of 30 marks in
respective subject

3.2.6 Tools for Data Collection

Student test scores were collected from the academic records of Bahria College Islamabad for the

academic year 2023-24. Scores data was collected from ninth-grade students in the Cambridge section for

Mathematics and English through assessment tests based on academic records to address validity and

reliability concerns, while primary data on teachers' experience, class size, parent income, and number of

siblings was also collected through a structured questionnaire.

3.2.7 Units of Data Collection (UDCs)

3.2.7.1 Student Test Scores (UDC-1)

Scores have been selected from Mathematics and English tests for ninth-grade students used to

measure the effectiveness of EdTech methods vs. traditional methods.
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3.2.7.2 Additional Variables (UDC-2)
Variables have been used including data on teaching method, teacher experience, student
attendance, class size, parental income, and number of siblings to evaluate factors influencing test score

differences. The data is collected from students’ personal files and the class wise lists from class teachers.

3.2.8 Data Analysis

Multiple Linear Regression was used to analyze the test scores of students. It comprises of
descriptive statistics (frequency of using the EdTech in teaching class ninth); correlation analysis
(examining the relationship between EdTech use and the student test scores in Math’s and English) and
regression analysis (exploring the impact of EdTech use, teacher experience, class size , parent income

and number of siblings). The model was estimated using statistical software(SPSS).

3.3  Empirical Evidence of EdTech

The study has shown that EdTech can certainly affect student learning outcomes in various

subjects. For example, in our case it affects Mathematics and English test scores as follows:

Mathematics Learning:

A meta-analysis by (Cheung & Slavin , 2013) create that technology-enhanced instruction
improved students’ mathematics achievement. Their study proved that educational technologies like
interactive simulations and online practice exercises were effective in enhancing students’ mathematical

skills.

3.3.1 Empirical Equation Form for Mathematics’ Test Score Results
Based on the coefficients provided in the Math Model-2 findings, we can formulate the
mathematical model for the dependent variable (Student Mathematics result) as follows:

Let:
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Y denote the mathematics test result (dependent variable) for student i
X1i denote Education method for student i (independent variable)

X2i denote Math teacher experience for student i (independent variable)
X3i denote class size for student i (independent variable)

X4i denote No. of siblings for student ; (independent variable)

X5i denote Parent income level for student ; (independent variable)

The model can be written as :

Yi = B0 + BL(X1i) + B2(X2i) + P3(X37) + BA(X4i) + B5(X5:) + &i

Math Test Result =intercept + p1(Education Method) +32( Math Teacher Experience) + B3(class
size) + B4 (No. of Siblings) + B5(Parent Income Level) + Error Term for student i
Where:

0 is the constant (intercept)

B1, B2, B3, P4, B5 are the coefficients for each independent variable

X1,X2,X3, X4, X5 explanatory variables respectively

&i is the error term for student ;
From the Math model 1 findings, the coefficients are:

1= (education method)

2= (Math teacher experience)

B3=(class size)

B4= (no. of siblings)

5= (income level)
3.3.2 Empirical Equation Form for English’s Score

Let
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Y denote the English test result (dependent variable) for student i

X1i denote Education method for student i (independent variable)

X2i denote English teacher experience for student ; (independent variable)
X3i denote class size for student i (independent variable)

X4i denote No. of siblings for student ; (independent variable)

X5i denote Parent income level for student ; (independent variable)

The model can be written as :
Yi = B0 + BL(XL:) + P2(X2i) + B3(X3:) + P4(X4i) + B5(X5i) + &i
English Score =intercept + p1(Education Method) +p2( English Teacher Experience) + B3(class
size) + B4 (No. of Siblings) + B5(Parent Income Level) + Error Term
Where:
B0 is the constant (intercept)
B1, B2, B3, P4, B5 are the coefficients for each independent variable
X1,X2,X3, X4, X5 explanatory variables
ei s the error term for student ;
From the English model 2 findings, the coefficients are:
1= (education method)
2= (english teacher experience)
B3=(class size)
4= (no. of siblings)

5= (income level)

3.4 Qualitative Components
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Qualitative research has been done through Interpretive approach that is based on questioning
and observation to discover a deep understanding of the phenomenon being investigated in relatively
limited context.(Guba, 1990).This approach enables us to figure out hidden differences while interpreting
the private school teachers’ perceptions towards EdTech.

The qualitative aspect involves thematic analysis of semi-structured interviews conducted with
high school teachers to identify the barriers they face in adopting EdTech. This approach seeks to uncover

both internal and external challenges affecting the integration of technology in teaching practices.

3.4.1 Research Design

This study is built on social interaction with the participants teachers, so an interpretive approach
is being used. Interviews were conducted to get knowledge and better understanding of education
technology acceptance by the private high school teachers. In our case study approach, we have selected
embedded design as it involves several individuals as to analyze how different teachers at schools might
response and be engaged in using EdTech.(Ellinger et al, 2005).

3.4.2 Population

The number of Mathematics and English teachers in Cambridge Section is 6 and 5 respectively.

3.4.3 Sample Size and Sampling Technique

Purposive sampling was used to select teachers who have experience with both EdTech tools and
traditional teaching methods. This technique ensures that the interviewees have relevant experience and
can provide  valuable insights into  the  challenges of EdTech integration.
Five teachers were chosen based on their experience and willingness to participate in the study. This

sample size is sufficient for conducting thematic analysis and uncovering diverse perspectives.

3.4.4 Data Collection Tools
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Semi-structured interviews are used in data collection process in qualitative approach as they
enabled the study to get different types of information from targeted participants. Interviews are the most
effective phenomenon of data collection for the qualitative research.(Marshall & Rossman, 1999).The
important concern is to keep in mind the values , ethics, and perception of the teachers towards EdTech
use in the private schools. The questions designed for the teachers revealed the experience of using
EdTech . They were asked to share their feeling of using the EdTech and without EdTech teaching. They
were encouraged to contribute their successes and failures related to EdTech .These interviews are based
on specific themes and were conducted in a certain time limit. The method of this interview is in °
conversation’ form instead of ‘one-way dialogue’(Yin, 2009).

3.4.5 Units of Data Collection
3.4.5.1 Semi-structured Teacher Interviews (UDC-3)
The third UDCs includes Interviews with teachers using EdTech or traditional methods in their

classrooms to explore challenges and barriers in EdTech adoption.

3.4.5.2 Thematic Analysis of Interview Data (UDC-4)
Different themes have been analyzed from interviews to identify internal and external barriers to

EdTech augmentation by the teachers.

3.4.6 Data Analysis

Thematic Analysis was used to identify and analyze patterns or themes related to the barriers
faced by teachers in integrating EdTech. The interviews were transcribed verbatim (the words were
exactly captured as were spoken by the interviewee),data was assigned some identification),themes were
developed (related to internal and external barriers faced by teachers during EdTech augmentation in
classrooms).The thematic framework helped to analyse internal barriers (e.g., limited knowledge, skills)

and external barriers (e.g., lack of training, technological infrastructure).
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35 Integration of Findings (Triangulation)

Combine quantitative findings (e.g., correlations and regression results) with qualitative insights
(e.g., thematic analysis) through TAM model to provide a comprehensive understanding of how EdTech
integration and teaching strategies (PEOU) influence student scores(PU) in Mathematics and English .
3.6  Conceptual Framework

To create a theoretical framework for the Technology Acceptance Model (TAM) that shows the
augmentation of EdTech in private high schools with better test scores as the dependent variable, teaching
method, teacher experience, class size, parent income level, and number of siblings were incorporated as
independent variables. There are two mediating variables : one is perceived usefulness (PU) and another
is perceived ease of use (PEOU) of EdTech. The outcome variable comprises of behavioral intention to
use EdTech (BI) and actual use of EdTech. This framework will illustrate how these factors influence the

acceptance and use of EdTech, ultimately affecting student test scores.

Qualitative Analysis

uantitative analysis
Q y (Perceived Ease of Use PEOU)

(Perceived Usefulness PU)

Extent to which the teacher enhances student Extent to which teacher would find comfort

learning through performance in Mathematics
and English tests Factors Involved

Internal barriers

Factors Involved Lack of Competency

Reluctance to Change
Lack of Knowledge

Teaching Method Unsuitable EdTech Skills

Teaching Experience
Class Size
Parents’ Income
Number of Siblings

External barriers
Lack of Motivation
Lack of Professional Development
Extreme Workload
Lack of Reliable Infrastructure

\ Student Learning Outcomes /

Student Performance in Mathematics and English

Fig 3.5 : Conceptual Framework
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3.7 Informing Participants

While choosing the school to participate in study, school vice principal and the mentor was given
a brief detail about the research objective and methodology .In order to save the time bound research, a
short presentation was arranged for the faculty to explain the nature of the research. Participants were
assured that data collected will be used for academic purpose and may be published in future journal.
3.8 Ethical Concerns

Research ethics have been kept in mind as they are important when an educational institute along
with lots of teachers is involved. The PIDE Economics Department gives a clear guidance and limits the
research work towards betterment of society and some realistic contribution in the welfare of the
institution that one works for .This valued approach resulted to bring forward a relevant detail during the
data collection process.
3.9  Respecting Participants’ Privacy

This research promises to keep in mind , the confidentiality, respect, dignity and the rights of
potential participants teachers and other staff members.(Council, 2019). Participants and the school are
assigned Pseudonyms for conducting meaningful name during the thesis .For example, phrases had been
used like participant teachers 1,2,3,4 ,5 and 6 to keep their privacy concerns.
3.10  Limitations of this Study

There is a time limit for the research so it could not be expanded beyond the assigned period
.Therefore, the personal institute was selected to get accessible data as per course requirements and it
stands among the well renowned schools of Islamabad .It consists of a comprehensive picture as it is a
mixed culture towards the use of EdTech . However, a choice had been made that could paint a broader
image of the existing scenarios . All this data is collected in a time limit and resources constraint and used

a sample school which is diverse enough and manageable for the researcher .
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It was a very challenging task to communicate with the teachers as it assured about their
availability along with heavy workload and several tasks assigned as an Economics HOD, conducting
classes, examinations, and lots of other job-related duties like Mod Duties. It was unfortunate to know
that many teachers hesitate to use the technology-based lesson plans being more comfortable with their
tradition teaching methods .In this research , all participants teachers were encouraged to express their
own teaching methods. The results cannot represent the education system of the whole country but at
least to understand a comparative situation for upgrading the whole education system starting from a local
school in Islamabad.

3.11 SUMMARY

This chapter focuses on conducting controlled and not controlled experiments to evaluate the
impact of EdTech incorporation in a private high school using mixed method approach. To assess the
impact of EdTech augmentation on student test scores who were taught using technology in the class, we
used quantitative approach of multiple regression and interpreted our data .Different variables such as
teaching methods, teacher experience, class size, parent income level, and number of siblings are
carefully considered to assess how they influence the outcomes of the student test scores in our research
whether positively or negatively (Botha et al., 2005).To ensure the success of this research, careful
planning was essential for both teachers and students involved in the study.

On the other hand, qualitative method used to analyze data collected through semi structured
interviews related to teacher perception about EdTech was examined. It justifies teachers' attitudes
towards technology, identifying the factors that either encourage or hinder their effective utilization of
education technology. The aim was to help teachers overcome potential barriers and facilitate their
transition to 21st-century teaching through purposeful integration of technology in their classrooms. The
next step was to confirm the data reliability and the barriers face by teachers in augmenting the

EdTech .The ethical concerns were kept in mind during the meaningful conduct of this research.
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CHAPTER 4

DATA ANALYSIS

This chapter presents quantitative approach using multiple linear regression method and the
qualitative approach is used by conducting semi-structured interviews of relevant teachers to interpret

certain themes for further analysis.

4.1 Quantitative Analysis

It comprises of descriptive analysis (frequency of using the EdTech in teaching class ninth);
correlation analysis (examining the relationship between EdTech use and the student test scores in Math’s
and English) and regression analysis (exploring the impact of EdTech use, teacher experience, class size ,

parent income and number of siblings).

4.1.1 Descriptive Analysis
The data has been gathered on ‘Augmentation of EdTech in Private High Schools for better
learning outcomes’ with the focus on ninth grade students’ better performance in test scores in
Mathematics and English by using the EdTech method to report the regression results .Here, data is
presented through regression tables:
Regression Table
In this research, multiple linear regression is used to simply discuss the most significant variables
during the presentation while dropping some explanatory variables to improve the precision of the

regression’s fit to data.
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Table 4.1 :Descriptive Statistics of Mathematics and English Test Scores

Descriptive Statistics

Explanatory Variables Observations | Minimum | Maximum | Mean Std. Deviation
Education Method 91 0 1 0.4505495 | 0.5003052
Math Scores 91 0 30 21.68 6.674
English Scores 91 8 29 19.05 3.801
Math Teacher |91 10 16 12.49 2.094
Experience

English Teacher |91 10 15 12.15 2.314
Experience

Class Size 91 17 31 24.03 5.604
Family Size 91 3 8 4.78 1.008
Income Level 91 80000 500000 198736.3 |83837.1
Father Education Level |91 14 22 15.52 1.311
Mother Education Level |91 14 18 15.21 1.070

No. of Siblings 91 0 5 1.82 1.028
Student Age 91 13 16 14.65 .656

This table offers a snap of the descriptive statistics for numerous variables related to student

of EdTech in enhancing educational outcomes.
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performance, teacher experience, class size, family background, and income levels in a private school
setting. The data describes key characteristics and variations within the sample, which can be useful for
further analysis of the impact of using EdTech in classes on student results. For instance, the moderate
differences in scores and teacher experience, significant variation in parents’ income levels, and relatively

consistent education levels of both parents are important factors to consider when examining the efficacy




This table mentions a detailed summary of various variables collected from a sample of 91
observations. These variables are essential in understanding the educational framework and the possible
impact of educational technology (EdTech) on student performance in private secondary schools. Below

is a detailed explanation of each variable.

4.1.1 Interpretation of Descriptive Statistics

The mathematics test results of ninth grade students (Male and Female) ranges from 0 to 30, with
an average test score of 21.68. The standard deviation of 6.676 illustrate that there is a moderate variation
in mathematics results among the ninth-grade students. The average mathematics score is comparatively
high, and the standard deviation lays down significant variability in student test result. This suggests that
while some students outclass, others may be struggling, stressing a potential area where EdTech could
provide individual support to improve the student scores. English test scores vary between 8 and 29, with
a mean score of 19.05. The standard deviation of 3.801 depicts that English test results are less variable
compared to math test results. English results are slightly lower on average than math results, with little
variability. It justifies those English results are more reliable across students, but there may still be needed

to improve, mainly for students at the lower end of the band.

Mathematics teacher experience vary from min 10 to max 16 years, with an average of 12.49
years. The standard deviation of 2.094 shows a reasonable level of variation in teacher experience. The
average mathematics teacher has significant experience, which probably adds up positively to student test
performance. But the reasonable variability mentions that much experienced teachers might impact the
usefulness of EdTech integration, contingent to teachers’ association with education technology. English
teacher experience ranges from 10 to 15 years, with a mean of 12.15 years. The standard deviation of
2.314 portrays approximate variation in experience between English teachers. Like mathematics teachers,

English teachers also have great teaching experience. There is minutely higher standard deviation as

32



related to math teachers and it gives a great range of experience levels, that impacts the teachers’ skill to

integrate EdTech tools into their pedagogical technigue.

Class sizes varies from 17 to 31 students, with an average class size of 24.03. The standard
deviation of 5.604 means a significant variation in class sizes. The average class size is reasonable which
shows that some classes are quite large (strength 31) as compared to others (Student strength 17). We can
say that it reflects that larger class sizes can get more advantages from augmenting EdTech solutions as

they give modified learning opportunities and can meet different types of student needs.

Family sizes varies from 3 to 8 family members, with an average size of 4.78 members. The
standard deviation of 1.008 directs a moderate difference of these family sizes. The average family size is
around 5 persons, with moderate variation. Bigger families may have less resources and time, that will
surely impact students' performance to involve with EdTech tools outside the classrooms ,specifically at

homes.

Parent income levels ranges from 80,000 to 500,000 units of our currency’s Pak rupees, with an
average income level of 198,736.26. The high standard deviation of 83,837.122 proves a wide difference
in income levels among the students’ families. The varied range and high standard deviation in parent
income levels gives significant economic diversity among families. This would impact accessibility to
EdTech resources at home, with lower-income families theoretically facing problems to use these EdTech

tools successfully.

Fathers' education levels range from 14 to 22years, with a mean of 15.52 years. The standard
deviation of 1.311 proves a relatively low variation in fathers' education levels. Fathers mostly with high
level of academics correlated with a more stress on educational accomplishments and provision for
EdTech usage at home. Mothers' education levels change from 14 to 18 years, with an average of 15.21

years. The standard deviation of 1.070 depicts a low variation in mothers' academic levels. Like fathers,
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mothers also have a more level of education, contributing towards helpful in provision of EdTech tools at

home and better performance of their children.

The number of siblings ranges from 0 to 5, with an average of 1.82 siblings. The standard
deviation of 1.028 gives a moderate variation in the number of siblings. The average number of siblings is
relatively low, suggesting that student may receive more intensive care at home, that could develop the

use of EdTech tools for individual learning.

Student ages range from 13 to 16 years, with a mean age of 14.65 years. The standard deviation of
0.656 shows a relatively low difference in student ages. Students are naturally in their mid-teens, an age

group that is generally tech-savvy and may be more receptive to EdTech based learning methodologies.

4.1.2 Correlation Analysis

The correlation analysis shows the relationships between EdTech use as a teaching tool and
student test results in two core subjects: Mathematics and English. According to Pearson correlation
coefficient = 0.68, there is a moderately positive correlation between the frequency of EdTech use and
Math test results and Pearson correlation coefficient = 0.05 means there is also a moderate positive

correlation between the frequency of EdTech use and English results.

These correlations depict the higher frequencies of EdTech augmentation in teaching that are

linked to higher student test results in both Mathematics and English.

4.1.3 Regression Analysis
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Table 4.2 Regression Analysis of Math Score with and without Control Variables

(Without Control) (With Control Variables)
Math Score Math Score
Education Method 3.82" 0.843
(2.82) (0.6)
Class Size -0.56™
(-4.39)
Family Size -0.215
(-0.35)
Income Level -5.15
(--69)
_cons 19.96" 36.813™
(21.94) (8.50)
N 91 91
adj. R? 0.071 237
F 7.95 7.99
df_ 90 90

t statistics in parentheses
“p<0.10, " p<0.05 " p<.01

In the Mathematics score regression, Education Method has a significant positive effect, showing
that certain educational approaches boost Math performance (Coefficient = 3.82, p = 0.006). However,
when additional variables like Class Size and Family Size are included, only Class Size proves impactful,
with a negative coefficient (-0.56, p = 0.0), indicating that larger class sizes may hinder Math

achievement by reducing individualized attention.

35



Table 4.3: Regression Analysis of English Score with and without Control Variables

(Without Control) (With Control Variables)
English Score English Score
Education Method 1.586" 2.6717
(2.01) (3.05)
Class Size 228"
(2.90)
Family Size 319
(.84)
Income Level -6.04
(-.1.31)
_cons 18.34 12.038
(34.69) (4.50)
N 91 91
adj. R? 032 104
F 4.06 3.61
df_ 90 90

t statistics in parentheses
“p<0.10, " p<0.05 " p<.01

In contrast, the English score regression shows a smaller but still significant effect of Education
Method (Coefficient = 1.586, p = 0.047), signifying a general positive impact of the method on English
performance. Unlike Math, Class Size has a positive effect on English scores (Coefficient = 0.228, p =
0.005), possibly because larger classes foster diverse linguistic exchanges that benefit English learning.
Family Size and Income Level remain insignificant in both regressions, indicating limited influence on

scores for either of these subjects.

4.2 Qualitative analysis

To conduct a detailed qualitative analysis of the main barriers faced by private school teachers in
adopting EdTech tools, we can categorize the barriers into major themes and sub-themes. This thematic

framework helps organize and analyze the data effectively.

4.2.1 Thematic Analysis
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The research holds a descriptive approach, gathering information within a controlled environment
of a private high school where no adjustments were introduced to influence participant teachers’
responses.( Maree, 2016) explains descriptive case studies as those which describe interventions or
process within their authentic contexts. This method was carefully chosen to signify how various subject
teachers'(Mathematics and English) respond toward education technology acceptance where classroom
EdTech use varies remarkably, even under same environmental conditions. As participant teachers
depicting the conditions of this research were already present so convenience sampling was implemented.
This method was advantageous because it gave a convenient contact to participants who were already

acquainted with the subjects (Mathematics and English) under study.

Five teachers including one section head from the Cambridge Section of the school participated
voluntarily in this study. These participant teachers were selected to represent other teaching members as
well taking several subjects, though they constitute a small sample out of population . One section has
been selected to review and analyses the Cambridge section administration. Four teachers were female
and had tenure at the school ranging from 10 to 16 years and the male teacher with 15 years. Their ages
varied significantly: two were in their thirties, one in her forties, one in her mid-fifties and the male in his
fifties. They perform their teaching , including many other duties being assigned to them. Almost every
teacher had access to a personal laptop and internet connection at the school, for tasks such as lesson

planning, tests, assessment, and exams preparation, including research for teaching lessons.

The themes derived from the interview data revealed pertinent and occasionally concerning
concepts. However, it is crucial to note that the interview questions were directly aligned with the

research investigations before discussing the specifics of the interview data.

4.2.1.1 How is technology being used in participant school?

37



Based on the interview data, it became obvious that participants were involved in two categories

of technology use i.e. For their personal use (PEOU) and for their teaching purpose (PU).

4.3 Barriers impacting participants’ Perception on EdTech Augmentation

During the interviews, participants discussed many factors that impact their attitude toward
education technology augmentation. This section broadly defines each factor mentioned by participants
in their interviews. Some factors were explicitly mentioned while others were inferred by the researcher
from participants’ responses during these interviews. These factors are divided into two groups: Internal
and External barriers. Internal barriers include participants’ own perceptions, belief systems, attitudes,
and behaviors. External barriers affect participants from outside environment like lack of technology
access, financial constraints, time etc. The list of teachers being selected is given in the table 4.1 along
with certain details about them .Their names have been changed to protect their secrecy .The pseudonyms

have no pattern to be followed while naming them.

Table 4.4 Profile of the Participants High School Teachers

Code Designation Pseudonym Age Experience in Years Interview Date

Cambridge Section

T1 Mathematics (TM) Participant 1 35 10 06-04-24
T2 Mathematics (EDM) | Participant 2 45 13 08-04-24
T3 English (TM) Participant 3 47 16 11-04-24
T4 English (EDM) Participant 4 50 12 12-04-24
T5 Mathematics(EDM) | Participant 5 40 15 08-04-24
H1 Administration Participant 6 48 13 06-05-24
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Interpretation of the Data on Participant Teachers

The table gives facts of participant teachers from the Cambridge Section, comprising their tasks,
ages, years of experience, and interview dates. There are three Mathematics teachers and two English
teachers, with ages ranging from 35 to 50 years and experience between 10 to 16 years. Moreover, one
administrative participant, aged 48 with 13 years of experience, was also interviewed. Interviews were
conducted from early April to early May 2024, while Mathematics and English teachers interviewed over

a week, and the administrative participant interviewed a month later.

16
15
13 13
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Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6
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Maths and English Teachers

Fig 4.1: Experience of Maths and English Teacher in Years

4.3.1 Internal Barriers

4.3.1.1 Lack of Competency

One of the respondents, Participants 1 (TM) ,teaching Mathematics specified as “ I cannot present
the concepts of the subject as if | fail to do it in front of my students, they might lose their confidence in
me despite of the strong command on my subject matter.” According to another respondent, “ Agar
students satisfied hein tou kya zarorat hei key khud ko mushkil meirn dalein” Participant 3 is of the view

that “ although I tried to seek support from IT teacher assigned to help, but I feel myself very weak
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asking her again and again the same concepts related to EdTech use in computer lab and in the class.
“As per participant 5,he says “we are providing EdTech tools gradually in our senior classes but there is
a frequent innovation in using this software .If teachers do not cope with the pace, then they might not be

able to cover their syllabus in time.”

This means Participant 1 reflects a feeling of losing self-esteem just due to fear of failure and
nothing else. She scares to take a start that could give her long lasting reputation among her students and
much unexplored convenience especially for those topics that needed to be performed by using EdTech
tools incorporation especially in Mathematics. She further says that if she fails in classroom activity in
front of students, she might lose control over her students and become a school gossip. Participant 3
seems to grow professionally in her use of EdTech classroom environment, but she is afraid of her
professional outstanding in front of colleagues. Once discussed with the IT participant, this problem was
also mentioned by her that we are ready to help them but either they lack interest or refuse to work on
technical side like use of excel sheets, spreadsheet software etc. Participant 5 says “we train our teachers
to use different software to integrate them into their lessons but there is gradual updating in the programs
like MS Office with new features and we find it difficult to reschedule frequent training sessions for our

teachers and students. Every time things become obsolete resulting in loss of time, finances, and energy.

According to (Pelgrum, 2001) who categorizes the obstacles into two types: material and non-
material. Material cases are the availability of a smaller number of EdTech tools and software non-
material problems encompass teachers' lacking the EdTech knowledge and skills, the challenges of

integrating ICT into instruction, and limited teacher .

4.3.1.2 Reluctance to change

One of the respondents during in-depth interview particularly, participant 6, the section head of

Cambridge school specifies with various traits like teachers who give up easily and feel burden when
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asked to use EdTech in their classrooms. “She says’ the idea of augmenting is fruitless until staff intends
to avoid challenges and remain in comfort zone”. She encounters her observation that new teachers want
changes in the existing environment to bring innovations, but senior staff feels more comfort in following
the traditional teaching methodologies. Participant 3,the English teacher, presents an example of
reluctance to change as she has a long experience of teaching linguistics, so “she states that even many
language teachers do not know that how to teach the language. It is not just teaching but constructing the
language . It needs to be taught without partiality .” It shows that she avoids the constructive criticism to
her professional practice. She thinks use of EdTech to teach English language is a time-consuming
process. Participant 1, the mathematics teacher, replies that use of EdTech is not suitable because as per
“her statement, | have a long experience of teaching these concepts and they are at my fingertips .1 feel it
worthless to invest more time just on transmitted my physical data on to my laptop. Moreover, | have
additional duties so prefer my notes to use in the class.” While Participant 5,Mathematics HOD, believes
in online resources and designed programs for teaching Mathematics concepts but as there are frequent
load shedding and internet connectivity issues, many teachers are discouraged to integrate the build in
tools for teaching Mathematics. He adds “ | am a certified examiner of the Cambridge university on
behalf of Bahria College Islamabad, and they are interested to make our institution ,the registered center
for conducting CIE exams and other tests like IELTS but our institution refuses to share the school data

due to location of safe zone with the Cambridge Centre. ”

This shows that head does not want any confrontation from her staff as they are producing
excellent result of examination classes . She ,in fact, do not want these teachers to adverse situation until
planned implementation as most of these senior teachers have the links in the market so she simple worth
the comfort of the senior staff members at our school .She is directed to keep these teachers in line as per
directions of the headquarters. Participant 3 , want to refer to library books, her notes, and other materials

instead of using EdTech in her class. Participant 1, ,demonstrates that her educational qualification is
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enough, and it assures the success of the mathematics students in their exams. She believes that EdTech

tools should be on teacher choice as she is playing her role efficiently.

According to one of the fixed mindset characteristics, participants tend to easily give up. This
propensity to give up was acknowledged by them as they are reluctant to augment EdTech that would
give both perceived usefulness and ease of use. As the reluctance to change is being proved by (Ertmer,
2009) who presented second-order barriers to be intrinsic and encompass beliefs about teaching, attitudes

toward computers, established classroom practices, and resistance to change.

4.3.1.3 Lack of Knowledge

As per one respondent, participant 6 suggests “the only solution to upgrade our teachers lies in
the practice of staying ahead of technological innovations.” She believes that it demands hands on
experiences rather than traditional teaching methodologies. Participant 5 claims that “implementing
Edtech is not a one- or two-days task, instead it requires a proper plan where we need to a high level of
pedagogical training including content knowledge through technological application.” Participant 4 says
that “instead of using lengthy books and other printing materials, we should shift the content to newer

technology versions to replace the outdated content.”

This shows that the need is for a sustainable solution to augment EdTech into teaching practice.
Bookish knowledge is now becoming obsolete and latest techniques are being introduced to update the

learning methods.

From the literature we find that (Balanskat et al., 2006) describes that limited ICT knowledge
among teachers causes anxiety about using technology in the classroom, resulting in a lack of confidence

in incorporating it into their teaching.

4.3.1.4 Unsuitable EdTech Skills
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One of the respondent participant 4 expresses that “/ found the using of EdTech to be tedious
process until we get full command on iz.” She believes and adds that “ developing the 21% century skills in
student learning process are not a short-term practice. Initially this practice might lead to
disappointment and frustration among the teachers and the learners but consistency in this regard will
lead to success.” Participant 6 recalls “ when I started using EdTech to English classes in the
lab ,students’ reaction was shocking as they were unfamiliar with the methodology as I have introduced it
for the first time as an English teacher. | also faced lots of criticism from my colleagues, and the
administration. Despite the use of EdTech ,students could not get satisfactory scores in class test in the
language. Then, | identified that English being a language has different demands .It needs blended
teaching methodology as certain areas needs practice on hands like thinking and imagination .EdTech
would work on listening and reading skills.” Participant 2 states that “/ cannot get instant test results in

my students but might be this incorporation of technology would lead to life-time learning.”

It reveals that to grasp new century skills, much consistency, patience, and devotion required to

use EdTech being imperative and should be adopted strategically .

In the literature, (Harris, 2000) observed that technology has the potential to significantly reshape
21st-century education. Educators must undergo a paradigm shift in their perception of technology's role
and reconsider their beliefs regarding learning processes. (Harris , 2000) recognized that, "The
technological revolution has the capacity to redefine the educational experience itself, as the traditional

barriers of time and place no longer constrain students.”

Table 4.5 Frequency of Internal barriers faced by Participants

Internal Barrier Frequency

Lack of Competency 3

Reluctance to Change

4
Lack of Knowledge 3
Unsuitable EdTech Skills 3
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Fig 4.2 : Frequency of Internal Barriers faced by Participants

The bar chart depicts that Reluctance to Change is the frequent barrier faced by participants,
happening 4 times, showing an extreme resistance to augmenting new technologies into teaching methods.
Lack of Competency, Lack of Knowledge, and Unsuitable EdTech Skills seem 3 times, confirming
significant problem in these areas. Lack of Competency gives concerns about teachers’ will and
flexibility with technology. Lack of Knowledge reminds for better training and understanding of EdTech
tools. Unsuitable EdTech Skills present hardship in efficiently using and augmenting EdTech tools. In
short, while reluctance to change is the major barrier, enhancing competency, knowledge, and technical

skills is also critical for improving EdTech use in classrooms.

4.3.2 External Barriers

4.3.2.1 Lack of Motivation

As per respondent participant 5, “/ have no doubt in saying that our teachers know less as
compared to what is prevailing in the market. They are lagging behind in EdTech augmentation except
for few skills like paper making or giving some presentations to the students .In fact , there are so many

designed programs in Mathematics that with just a little effort, they will get the ease for life.” Respondent
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6 mentions that “we have a quick plan to develop the Language labs to assist the English student to

remain focused without any distortion from the surroundings.”

All this depicts that augmenting the EdTech to teaching practices requires the guidance from the
experienced mentors who will encourage the existing and the new teachers to incorporate technology to

their daily practice. Creativity and the innovation only come through the proper guidance.

As per literature about the motivation of teachers to embrace technology plays a crucial role in its
integration into education.( Amin, Saeed, Lodhi, & Igbal, 2013) examined the effects of training on
employee performance and motivation within Pakistan's education sector, emphasizing that effective
teacher training fosters a stronger commitment to inclusive teaching practices and the integration of
technology. Addressing the challenges in Pakistan's education sector requires the recruitment of qualified
personnel and the implementation of innovative technologies to ensure the delivery of high-quality
education. The International Society for Technology in Education (ISTE) developed a set of technology
standards designed to enhance teaching and learning across various subjects, promoting digital literacy

and technological proficiency (Kereluik et al., 2016)

4.3.2.2 Lack of Professional Development

As per response of participant 2, she describes “lI have a broad exposure of training and
development sessions from previous organizations. Therefore, | feel the basic content used in our training
sessions here is irrelevant and needs to be modified .We should be given opportunity of recent trainings
from around the globe to encompass us with latest EdTech updates in our relevant subjects.” Participant
3 is categorized as beginner in relation to technology as when she was asked about taking EdTech
training she simply replied, “ I need to take the basic training session to learn from the basic ideas about

EdTech successful incorporation.”
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This proves that participants want more professional development as the existing sessions is
irrelevant and ineffective. The participants articulated their frustration and dissatisfaction when asked
about their experience .They expressed their opinion about training to be conducted in a practical manner

so they could enhance their EdTech skills for both perceived usefulness as well as their own ease of use.

As per literature, (Wenglinsky, 1998) found that , fourth and eighth grade students whose teachers
had received professional development in computers, achieved higher scores on the NAEP math test
compared to students whose teachers had not undergone such training. In fourth grade, students whose
teachers received technology-focused professional development scored approximately 0.09 higher
(equivalent to five weeks) than students whose teachers did not receive such training. Similarly, eighth
grade students taught by teachers who received professional development showed gains of approximately

0.42 of a level (equivalent to 13 weeks) over students whose teachers did not receive such training.

4.3.2.3 Extreme Workload

One of the respondents, participant 1 is of the view that “when should | learn about EdTech
when I lack time during school hours?” Another participant 5 says that “ I am managing all my possible
lessons per week in teaching, taking substitutions, workshop arrangement and other administrative
tasks. ” Participant 3 is also overburdened being involved in arrangement of different events, stage decors,
break time duties, uniform checking, and late stays .She says that “ I have to prepare the students for
debating contests and other inter department competitions, so it is hard to use EdTech effectively until |

prepare my lesson plans for EdTech classes.”

It shows that when these participants are left with less available time due to co-curricular and non-
co-curricular activities, then any question raised about their pedagogical innovations points towards the

lack of free time during the school hours .It also becomes difficult for many teachers to use their own
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time as teachers have responsibility towards their families and evening jobs too, to meet the inflationary

pressures.

According to (Lee, 2007), California teachers who regularly incorporated computer activities into
their lessons had established classroom management strategies to ensure adequate student access to
EdTech. These teachers often assigned tasks that required higher order thinking skills, viewing
technology use as providing distinct learning opportunities. They invested more of their preparation time
in utilizing technology and expressed greater comfort with its integration. In contrast, teachers who
assigned computer activities less frequently tended to prioritize other classroom tasks over technology-
based activities. Despite varying frequencies and complexities of computer assignments, most teachers

identified limited time and equipment constraints as significant barriers to implementing such programs.

4.3.2.4 Lack of Reliable Infrastructure

As per response of participant 3 ,she adds that “I found limited access to available EdTech
support, so it is difficult for me to use it effectively in the class for better learning of the students.”
Participant 4 concludes “I am unable to use EdTech at the pace ,I like to just because of outdated
software and hardware used in some classes .” Participant 5 encourages the removal of EdTech glitch
that might happen during the lesson. He adds “I Think teachers are reluctant to use the EdTech due to

occurrence of technical glitch otherwise they will be entertained and more peaceful after one time effort.”

This reveals that participants have a positive perception towards using the EdTech in these private

schools but only these difficulties outweigh their use of EdTech.

(Cennamo, Ross, & Ertmer, 2010) argue that there should be effectively integrated technology for
enhancing student learning, teachers need the expertise to select technologies that align with curriculum
goals and cater to student needs. Moreover, they must be able to adopt and utilize appropriate

technologies to tackle challenges in their professional development and instructional practices .
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Table 4.6 Frequency of External Barriers faced by Participants

External Barriers Frequency
Lack of Motivation 2

Lack of Professional Development

2
Extreme Workload 3
3

Lack of Reliable Infrastructure

3 3
2 2
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Fig4.3 Frequency of External barriers faced by participants

The bar chart specifies that Extreme Workload and Lack of Reliable Infrastructure are the
maximum frequent stated external barriers, with a frequency of 3. It submits that participants are mainly
confronted by the irresistible sum of workload and insufficient infrastructure, which deters their skill to
successfully use EdTech in the classrooms. Lack of Motivation and Lack of Professional Development
too are substantial problems, each happening twice, mentions the problems with scarce training and low
interest for adapting latest education technologies. In short, handling these issues, particularly the
workload and infrastructure matters, is central for encouraging the augmentation of EdTech in high

school setup.

48



4.4 Interpretation of Thematic Analysis

When examined through the TAM model, the thematic analysis of the study reveals that Perceived
Usefulness (PU) and Perceived Ease of Use (PEOU) are essential elements affecting teachers’ acceptance
and use of EdTech. Internal obstacles, including a lack of competency, reluctance to embrace change,
insufficient knowledge, and inadequate EdTech skills, contribute to perceptions that technology is less
useful and harder to use. External challenges such as insufficient motivation, ineffective professional

development, excessive workloads, and unreliable infrastructure further aggravate these issues.

In case of this study, the most important internal barrier is the ‘reluctance to change’ as it
comprises of two internal beliefs of a teacher that represent emotion-driven aspects making it a great
challenge to augment the EdTech in classrooms. One is ‘ability belief” and the other is ‘value belief’.
‘Ability belief” refers to teacher’s belief in their ability to effectively handle the task of using EdTech for
better students’ learning, so it justifies perceived ease of use(PEOU) of TAM. On the other hand, ‘value
belief ‘refers to teachers’ belief that they can meet the needs of students for better learning so it represents
perceived usefulness (PU).Similarly, external barriers also impact the teachers’ perception in several
ways but as per this research, it is proved that a less work-load and reliable infrastructure can impact
teachers’ competencies more including ability and value beliefs to use EdTech in their classrooms

(Bowman et al., 2020).

Summary

This chapter combines both quantitative and qualitative approaches to comprehensively analyze
the multifaceted factors influencing the augmentation of EdTech in private school settings. This analysis
was done to assess the impact of using EdTech by the teachers on the results of nine class students for
Mathematics and English. It provides valuable insights into challenges and opportunities for improving

educational outcomes through effective use of technology. On one side, this chapter investigates into
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quantitative methods to assess the impact of EdTech in private schools. This process includes three types
of data analysis: descriptive analysis examines the quantitative data to describe the current state of
EdTech augmentation with summarizing key descriptive statistics and the trends of observed data. The
correlation analysis investigates the relationship between Dependent variables(Student test scores of
Mathematics and English) and independent variables(Teaching methodology, teacher experience, class
size, tuition/academy ,number of siblings and the parent income level .Finally, the regression analysis is

done to interpret the Mathematics and English test score findings to draw conclusion.

On the other side, the qualitative analysis employs different methods to explore deeper view of
EdTech augmentation in private high schools by the teachers and the barriers faced by them in its
acceptance. The analysis and interpretation done through one-site case study which means different
teachers working in a single environment . The interpretation identifies the themes and patterns in how
much EdTech is utilized effectively within the private schools. It further inculcates various internal and
external factors that are the obstacles faced by the teachers in the effective implementation of EdTech at
schools. The internal factors identified include lack of competency ,reluctance to change, lack of
knowledge and inappropriate EdTech skills while the external factors include lack of motivation ,lack of

training, extreme workload, and lack of reliable infrastructure and resources.
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CHAPTER 5

Findings and Discussion

5.1 Impact of EdTech on Student Learning Outcomes

5.1.1 Impact of EdTech on Mathematics Learning

The study indicates that the use of Educational Technology (EdTech) at Bahria College in
Islamabad has had a positive impact on student learning outcomes in Mathematics. Specifically, tools
such as interactive simulations and adaptive learning platforms played a key role in improving student
performance in O-Level Mathematics. Students who engaged with these EdTech tools demonstrated
enhanced problem-solving abilities and achieved higher test scores compared to those who relied solely
on traditional teaching methods. Notably, tools like Dr Austin Maths , GeoGebra and Desmos were
particularly effective, as they provided collaborative forums and immediate feedback, which helped
students grasp and apply mathematical concepts more efficiently. Regression analysis further supports
these findings, showing that the educational method used (which includes EdTech) had a significant
positive effect on Mathematics performance (Coefficient = 3.82, p = 0.006). However, when considering
other variables like class size and family size, the data reveals that larger class sizes negatively impacted
Math achievement (Coefficient = -0.56, p = 0.0), likely due to reduced opportunities for individualized

attention.

5.1.2 Impact of EdTech on English Learning

In the English subject, the use of EdTech tools such as digital storytelling apps and intelligent
tutoring systems also yielded positive outcomes. Platforms like Storybird and Grammarly facilitated
collaborative and personalized learning experiences, which helped improve students’ writing skills and

test scores. The data analysis showed that students using these tools performed better on average in
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English, as the tools offered immediate feedback and made learning more engaging. These benefits were
reflected in the regression analysis, which showed a significant but smaller positive effect of EdTech on
English performance (Coefficient = 1.586, p = 0.047). Additionally, unlike in Mathematics, class size was
found to have a positive effect on English test scores (Coefficient = 0.228, p = 0.005), suggesting that
larger class sizes might promote more diverse linguistic interactions that benefit language learning. Both
family size and income level were found to have no significant impact on English scores, underscoring

that EdTech tools played a more prominent role in improving English learning outcomes.

5.1.3 Impact of Additional Variables on Student Test Results

The analysis also considered several additional variables, such as teacher experience, class
attendance, class size, and parental income level, to better understand their influence on student
performance. While these factors did have some effect, the results clearly indicate that the use of EdTech
was the most significant contributor to improved test scores. In particular, the analysis found that class
size negatively impacted Mathematics performance, likely due to the reduced ability for teachers to
provide individualized support in larger classes. On the other hand, class size had a positive effect on
English scores, possibly due to the greater opportunities for peer interactions and linguistic exchanges in
larger groups. Family size and parental income level did not show any significant influence on test scores
for either subject, emphasizing that the primary driver of improved learning outcomes was the integration

of EdTech tools within the educational approach.

5.2 Teacher Perspectives and Challenges in Augmenting EdTech

5.2.1 Teacher Training and Support:

The applicability of EdTech at the college needs proper teacher training and support regarding
tools. The subject teachers have realized the importance of EdTech vast scale implementation needs

gradual time and encouragement. The need is to train them to augment the tools with great efficiency.
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Current technical provision and professional development were also important for making EdTech

incorporation in the classroom.

5.2.2 Implementation Barriers:

The research showed different barriers to use EdTech efficiently. These included partial contact to
technology in some senior classes of the school, some teachers being reluctant to new change, and a need
for additional resources to continue and update education technology. Teachers sensed that EdTech
should boost rather than substitute traditional teaching methods. It was decided that merging both

technological and traditional methodologies is compulsory for the top educational results.

5.2.2.1 Internal Barriers:

Teachers reported challenges related to insufficient competency, limited knowledge, and
reluctance to change. Many teachers lacked adequate training in new technologies and felt unprepared to
incorporate EdTech tools into their teaching methods. There was also a notable reluctance to shift from

traditional teaching methods to new technological approaches.

5.2.2.2 External Barriers:

Teachers faced external barriers like inadequate motivation, scarce training, substantial workloads,
and short technological infrastructure. Teachers confronted motivational problems due to the deficiency
of administrative recognition and encouragement for their hard work to fit in technology. Moreover, there
were gaps in EdTech training programs, and many teachers face heavy workloads and partial access to

more technological resources.

5.3 Student Engagement and Motivation

5.3.1 Student Engagement Through Technology:
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EdTech tools have precisely enhanced student involvement in both Mathematics and English.
Collaborative and game-based learning platforms made learning further entertaining and encouraging. For
example, game-based Math tools created an interesting, good environment that stimulated more practice.
Likewise, digital storytelling and interactive grammar tools in English presented appealing ways to

expand language skills.

5.4 Motivation and Performance:

The analysis developed a connection between increased student dedication and better academic
performance through best scores. Students sensed more interested and took part more actively in class
while using EdTech tools. This lift in inspiration led to higher test scores and a better command on the

subject content.
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CHAPTER 6

Conclusion, Policy Recommendation and Limitation of the Study

6.1 Conclusion

This thesis, titled “EdTech Augmentation for Better Learning Outcomes: A Case Study of Private
Schools in Islamabad ”, investigates the impact of educational technology (EdTech) on teaching and
learning outcomes particularly in Bahria College Islamabad for O-Level Mathematics and English. The
research clearly demonstrates that the integration of EdTech tools by teachers in the classroom has a

significant positive effect on student performance in both the subjects.

In Mathematics, the use of tools such as Dr Austin Maths, GeoGebra and Desmos enabled
students to better understand mathematical concepts and improve their problem-solving abilities. This
resulted in measurable improvements in test scores. Similarly, in English, platforms like Storybird and
Grammarly provided personalized and engaging learning experiences, leading to enhanced writing skills

and better academic performance.

Despite these positive outcomes, the study also recognized several barriers in the effective
integration of EdTech. Teachers reported a lack of proper guidance and training on technology, which
hindered the full potential of EdTech tools. Additional barriers included limited access to technology,
resistance to change, and insufficient resources for maintaining these tools. Nevertheless, the findings
suggest that when implemented thoughtfully and with adequate support, EdTech can considerably

enhance student learning and engagement.

6.2 Policy Recommendations

Based on the findings, the following policy recommendations are proposed to support the

continued and effective use of EdTech in education:
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6.3

Investment in Teacher Training: The school should provide ongoing professional development
for teachers, equipping them with both the technical skills and pedagogical strategies needed to
effectively integrate EdTech into their teaching practices.

Boost Technology Infrastructure: The schools must invest in upgrading their technology
infrastructure, ensuring that every classroom is equipped with the necessary devices and reliable
internet connectivity to support EdTech tools.

Encourage a Balanced Teaching Environment: EdTech should complement traditional teaching
methods, not replace them. A blended learning approach, which combines both digital and face-
to-face instruction, is essential for maximizing student learning outcomes.

Provide Continuing Technical Support: The schools should establish in-house technical support
teams, including IT staff, to resolve any technical issues promptly and minimize disruptions to the
learning process.

Encourage EdTech Adoption: The school should actively promote the benefits of EdTech to all
stakeholders including teachers, students, and parents helping to overcome resistance to new
technologies and fostering a culture of innovation.

Monitor and Evaluate EdTech Effectiveness: The school should regularly assess the impact of
EdTech tools on student learning outcomes, using data to refine teaching strategies and ensure that

the tools are being used effectively.

Limitations of the Study

While this study provides valuable insights into the use of EdTech in the classroom at our institute,

several limitations should be considered:

1. Sample Size and Generalizability: The research was conducted in a single institution, meaning

the findings may not be directly applicable to other schools in different regions or educational

contexts.
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2. Short-Term Focus: The study primarily focuses on the short-term effects of EdTech on student
learning. Further research is needed to explore the long-term impact of these tools on student
performance and knowledge retention.

3. Potential Bias in Data Collection: The data collection process, particularly through interviews,
may have introduced biases that could affect the reliability of the conclusions. Future studies
could benefit from a more diverse range of data collection methods.

4. Limited Scope of EdTech Tools: This research focused on specific EdTech tools, such as Dr
Austin Maths , GeoGebra, Desmos, Storybird, and Grammarly. The findings may not fully
represent the effectiveness of other EdTech tools not included in the study.

5. External Factors: The study did not account for external factors, such as family circumstances or
socioeconomic status, which could also influence student performance and learning outcomes.

These factors should be considered in future research.

In conclusion, this study highlights the potential of EdTech to boost teaching and learning outcomes,
particularly in Mathematics and English. However, it also underscores the challenges that must be
addressed to ensure that these technologies can be used to their best potential. By investing in teacher
training, improving infrastructure, and fostering a supportive atmosphere for EdTech integration, schools

can better prepare students for success in an increasingly digital world.
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Appendices

Appendix A (Model & Model 2 for Mathematics Test Scores)

Table 4.7 Regression of Education Method on Mathematics Score

T

". reg MathScores EducationMethod

Source 55 df MS Number of obs = 91

F(1, 89) = 7.95

Model 328.813852 1 328.813852 Prob » F = 28.8859

Residual 3682.94439 89 41.3813976 R-squared = a.8828

Adj R-squared = 8.8716

) Total 4811.75824 98 44.5758916 Root MSE = 6.4328
MathScores | Coefficient Std. err. t P>t [95% conf. interwal]
EducationMethod 3.828488 1.355334 2.82 a.eas 1.127468 6.513588
_cons 19.96 9897486 21.94  @.8ee 18.15236 21.76764

~ -

Table 4.8 Regression of Seleted variables (Education Method ,Class Size, Family Size and Income Level) on
Mathematics Test Scores

1 reg MathScores EducationMethod ClassSize Familyﬁtée Incomelevel

Source 55 df M5 Number of obs = 91

F(4, 86) = 7.99

Model 1887 . 29286 4 271.823814 Prob > F = 2. o0e

Residual 2924 . 46618 BE& 34.8854208 R-sgquared - 8.2718

Adj R-squared = 8.2371

Total 4811.75824 98 44.5758916 Root MGE = 5.8314

b

MathScores | Coefficient Std. err. t Prt] [95% conf. interwval]
EducationMethod 8438231 1.417434 B.68 2.553 -1.973958 3.661574
ClassSize -.5688947 . 1276659 -&.39 2.808 -.B138862 -. 3863832
FamilySize -, 2152686 .B177418 -8.33 8.728 -1.443291 1.812769
IncomelLevel -2.15%e-86 7.4%e-86 -8.62 2,494 - . Baal 9.74e-86
_cons 36.81357 4,331353 B.58 2. BBe 28.28313 45.42481
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(Model 1 & 2 for English Test Scores)

Table 4.9 Regression of Education Method on English Test Scores

. reg EnglishScores EducationMethod

Source 55 df M5 Number of obs = 91

F(1, 89) - 4.86

Model 56.7247869 1 56.7247869 Prob > F = 8.8478

Residual 1244 . 20849 B9 13.9775336 R-sgquared = 2.8436

Adj R-squared = 8.8329

Total 1388.72527 98 14.4525831 Root MSE . 3.7387
EnglishScores | Coefficient 5Std. err. t Pt [95% conf. interval]
EducationMethod 1.586829 . 7876967 2.81 e.e47 LB216927 3.151966
_Cons 18.34 .5287255 34.69 6.8ea 17.28943 19.39857

Table 4.10 Regression of Selected Variables (Education Method,Class Size, Family Size and Income Level) on

English Test Scores

. reg EnglishScores EducationMethod Class5ize FamilySize Incomelevel

Source 55 df M5 Number of obs = 91

Fl&, 85) = 3.61

Model 187.126134 4 46.7815334 Prob > F = 8.08%0

Residual 1113.59914 86 12.9488272 R-squared = 8.1439

Adj R-sguared = 8.1e48

Total 1380.72527 98 14.4525831 Root MEE = 3.5984
EnglishScores | Coefficient S5Std. err. t Pt [95% conf. interwal]
EducationMethod 2.671986 . 8746696 3.85 8.8683 .9332881 4.418771
Classsize 2282719 87878 2.98 e.885 8716623 .3848814
FamilySize . 319466 3811958 g8.84 e.484 -.4383262 1.e77258
Incomelevel -6.84e-86 4.62e-86 -1.31 8.1595 - .BB8e152 3.15e-86
_cons 12.683862 2.672789 4.58 &.ees 6.725287 17.351595
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4.11 Regression Summary for Mathematics and English Scores

Total |

91 1a2e.8e

. summarize MathScores EnglishScores ClassSize FamilySize

WVariable | Obs Mean Std. dew. Min Max
MathScores o1 21.688132 6.676458 (=] 38
Eng1i5h5c0~5 o1 19.85495 3.881645 a8 29
ClassSize o1 24 . 83297 5. 68433654 17 31
FamilySize o1 4 . 78822 1.888874 3 =]
4.12 Correlation Matrix Table
Variables Class Size Family Size Income Level
Class Size 1.0000
Family Size 0.0170 1.0000
Income Level 0.1944 0.0479 1.0000
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Appendix B INTERVIEWS
Open-ended Interviews with Private High School Teachers
(Mathematics and English)

Introduction of the Interviewer:

I am Farzana Parveen Jafferi , doing research on topic ‘Augmentation of EdTech for better
student learning outcomes’ at PIDE. I want to learn about problems faced by O Levels teachers of
English and Mathematics in using technology in their classes for their students’ better learning and

performance.

I assure you that this information will not be shared with anyone except to draw my own analysis
and conclusions to find out the ways that could help these teachers to incorporate education
technology in their teaching methodology for better students’ learning and their own innovative

teaching skills.

Background Information
1. Experience with EdTech Tools:

How familiar are you with educational technology tools? (e.g., very familiar, somewhat familiar, not
familiar)
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Main Interview Questions

2. Attitudes Towards EdTech:

How do you personally feel about using EdTech tools in your teaching?

Have you noticed any resistance among your colleagues towards adopting new technologies? If so, what are
the main reasons for this resistance?

3. Support Needs:

What kind of support do you think would help you better integrate EdTech tools into your teaching? (e.g.,
technical support, additional training, peer support)

4. Initial Training and Support:

Can you describe the initial training you received for using EdTech tools?

5. Time and Workload:

How does the use of EdTech tools impact your workload?
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Do you find it challenging to balance your existing responsibilities with the time required to learn and
integrate new EdTech tools? Can you provide specific examples?

6. Technical Issues and Infrastructure:

What technical challenges have you faced when using EdTech tools? (e.g., internet connectivity, device
issues)

7. Impact on Teaching and Learning:

tools?

8. Suggestions for Improvement:

What suggestions do you have for improving the adoption and integration of EdTech tools in your school?
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Closing
Additional Comments:

Is there anything else you would like to add about your experience with EdTech tools that we haven’t
covered?

Thank You
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Appendix C

Y | d 13 ] W BAHRIA COLLEGE ISLAMABAD
i'.\ - J;‘..f-_ ENGLISH PAPER
Q’?&,—*—i@ f"" % 1ST ASSESSMENT
D O 9( A & B)
T TOTAL MARKS: 30
TIME ALLOWED: 1 HOUR
Name: Class/Section:

Q1.

(a). Summary (20 marks)

Read the passage and write a summary of the changes created by the car and the
disadvantages the car has brought, as outlined in the passage.

Use your own words as far as possible. You will be awarded ypto 10 marks for the content
and 10 marks for the quality of your writing.

Your summary must be in continuous writing (not note form) and no longer than 150 words.

Mo. of words:
(b). Short Response (5 marks)

The passage provides three solutions at the end to reduce the negative effects of car usage:
staggering working hours, encouraging shared transportation, or implementing congestion
charges.

any difficulties that may anse during its implementation.
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(). Vocabulary (5 marks)
Give synonyms for each of the following words:

1. Unprecedented (line 2)
2. Sprawling (line 9)
3. Detrimental (line 23)
4. Phenomenon (line 41)
5. Exasperation (line 41)
Cars

No invention has ever created a greater revolution than the car has, giving freedom of mobility
on an unprecedented scale for those able to afford them; people used to be restricted to the
villages where they were born, but nowadays car owners have been liberated from the narrow
confines of their homes. A journey of a few miles on foot could easily take more than an hour,
unlike the speed of such journeys by car. Linked to this revolution came the possibility of
greater social interaction, resulting in wider circles of friends and increased communication
with families. Greater flexibility in work also came about: it was possible to live in the country
and work in town, and those already living in towns and cities could also go further afield to
work. Sprawling urban areas resulted; for example, modem London is spread over hundreds
of square miles. The modem city with its surrounding industrial and residential suburbs is
largely a product of the car industry.

Road building schemes launched in the mid-twentieth century in many countries, such as the
USA, Germany and Italy, meant that the car changed the appearance of whole countries as
existing roads were extended and new highways built. Although other forms of city transport
have developed, such as trams, buses and underground trains, the advantage the car has
over these is that the car alone makes door-to-door trips possible.

Although initially perfected in France and Germany, the car was first mass-produced on
factory assembly lines in the USA by Henry Ford; at the peak of production in the early
twentieth century his factories were responsible for an output of 10000 cars every day, thus
creating many jobs. Many countries today are involved in car manufacturing: over 19 million
people are employed in the car industry in India alone.

None of these changes has come without a cost. In the short term, cars have a detrimental
effect on public health because the fuel they bumn gives off pollutants which can weaken
the body's defences against diseases such as respiratory infections. Removing lead from
petrol has gone some way to addressing this problem and, additionally, most modern cars
are equipped with devices called catalytic converters which reduce toxic pollutants. Longer
term damage to the environment is caused by cars as they emit greenhouse gases which
contribute to global warming by damaging the ozone layer that protects life on earth from the
sun's ultraviolet rays.
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Appendix D

Page 1 of 6

¢y
4 ; v
Lo Bahria College Islamabad
9(A & B)
Maximum marks = 30
Mathematics Assessment Paper
April 2024
Name: Class/Section:
Question (a) Find the equation of straight line passing through the points A(-2,1),

1 B(3,-4)

(b) Consider the equation 3x+2y=4.
Complete the table

X -2 0 2

y
and on a sheet of graph paper, draw the graph of the equation 3x+2y=4

(c) On the same axis draw the graph of x=1.5 and y= -2
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(a) Find slope and y-intercept of the equation ’—;— % = %

(b) Hence find the coordinates of the points at which the line cuts the

Question X-axis.

2 (3]

[3]
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(c) Calculate the area and perimeter of the triangle formed by the
points A(-1, 3), B(4, 3), and C(2, -3).

[3+2]

(d) A point D has coordinates (t, -3) find value of t if the area of the
triangle DBC is 36 units?.

[2]
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(a) If the gradient of the line joining the points (m,4) and
(3,-4) is 9, find the value of m.

Question
03 [2]

(b) Given that the coordinates of the points P and Q are
(3, -2) and (-1, 6) respectively. Find the coordinates of the point R
that lies on the x-axis such that PR=QR.

[04]

[3]
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(c) Find the equation of the straight line which passes through the
point (2,-1) and having the same gradient as the line 3y =6x + 5
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