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ABSTRACT
Given the importance that ICT has gained popularity in universal education, in the past two
decades, as new capabilities for technology integration emerged, their use in educational contexts
has steadily increased. The use of technology for a broad range of learning purposes is now
established in many universities of Bangladesh. Many studies have been conducted about
technology use attitude in education but majority have concentrated on how to replace traditional
with blended methods of instrctions. This study wants to find out Science Technology
Engineering and Mathematics (STEM) teacher's attitude towards technology use in teaching and
leaming in universities of Bangladesh
A descriptive approach was used. A questionnaire in form of an attitude scale adopted from leo
(2010) was used as 2 tool 1o collect data and analysis was done based on weighted for the 120
teachers from three universities of Bangladesh
It was discovered that awareness of teachers hased on affective, perceived usefulness, behavioral
imensions and overall attitude towards wee of technology was significantly high, though
Challenges wuch as  infrastructure, power, sille. and cost attached to installing and using the
technology could not go unneticed
The findings of this study have provided & wgnefcant mobe in understanding what teacher's view
about technology use in STIM educan, what (hallenges they face and what is needed to be
put in place in the universities i ordet 10w Sechoology as a teaching mode in universities and
higher education institutions of Barg ladesn
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CHAPTER ONE: INTRODUCTION

1.1 Background of the Study

Science, Technology, Engineering and Mathematics (STEM) curriculum is a recent
interdisciplinary area which has been discussed by various experts around the world as an
important aspect of development. Its role and significance in the overall development of the
world cannot be over looked. For instance, STEM education contributes to increase problem-
solving skills, critical thinking, and analytical skill that enable students not only to attain skills
for innovation but also create avenues for them to create their job opportunities. In addition,
leads to better real-world development and better life for citizens (Henderson, Beach, &
Finkelstein, 2011) .

With STEM education it is believed that by increasing Mathematics and Science requirements in
schools, along with infusing Technology and Engineering concepts, allows students to perform
better and be better prepared for advanced education and jobs opportunities(Brown, Brown,
Reardon, & Merrill. 2011).For developing Countries like Bangladesh; STEM is visualized to
play the following roles as highlighted by Khumbah (2016) .

Increase the national workforce for both local consumption and for export.

Improve national ability to master and utilized science and production of technology,
rescarch, and innovation. The three that is technology research and innovation are the
major contents that enable socicties to discover their faults and devise solutions to
climinate problems that hinder the country from growing.

Shapes the curriculum of both secondary and university education to that which is more
practical and less theory (Johnson & Adams, 2011) .
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Teaching and learning STEM is mainly influenced by how teachers deliver the contents of
STEM. Teachers’ attitudes toward use of technology in teaching STEM has got a great role to
play in enhancing better teaching and learning of STEM. In the global initiative STEM is critical
in creating and expanding opportunities for all the children to access the kind of education that

will enable them to navigate and lead the 21%century world(Global-STEM-Initiative, 2018) .

Teachers play a critical role in training and developing the STEM curriculum, in doing that their
attitude is an important factor. In teaching STEM, teachers’ attitudes are positively associated
with instructional practices Moreover, dissimilar aspects of school context persuade instructional
practices either directly or indirectly(Thibaut, Knipprath, Dehaene, & Depaepe, 2018). Teachers'
attitudes are set-up to be related to their instructional practices since they establish a teacher's
level of dedication to inculcate the new values into daily classroom practices (Rockland et al.,
2010). Features of teaching context are important since they produce the required conditions for
teaching practices of high quality (Martin & Mullis, 2013) measuring teachers' attitudes toward
teaching integrated STEM has demonstrated to be a complex task (El-Deghaidy& Mansour,
2015: Goodpaster, Adedokun& Weaver, 2012).Attitude is an evaluative judgments’ about an
object. ““The term ‘attitude’ is defined as the overall evaluation of an object on several
dimensions (good/bad, pleasant/ unpleasant)'’(Thibaut et al., 2018, p. 5 ).However on hand
instruments for measuring teachers' attitudes toward STEM, only appraise attitudes toward each
of the different STEM disciplines individually (Al Salami, Makela, & de Miranda, 2017) .A
conceptual framework for teachers' attitudes toward teaching STEM  consisting of three
dimensions: cognition, affect and perceived control were proposed van Aalderen-Smeets, Walma
van der Molen and Asma (2012) .
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Cognitive Affect Perceived

Control
> STEM teacher’s attitude

Figure 1.1Teachers' attitudes toward teaching STEM a conceptual Framework Source: Thibaut et
al. (2018, p. 5)

Cognition (perceived relevance): refer to the unobservable cognitive dimension of teaching -
what teachers know, believe, and think. The impact of teacher cognition on teachers’
professional lives, and this has generated a substantial body of research.(Yunus, Salehi, &
Amini, 2016) Teachers are active, thinking decision-makers who make instructional choices by
drawing on complex, practically-oriented, and context-sensitive knowledge, thoughts, and
beliefs.
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Figure 1.2 The elements of teachers’ cognition Source: Yunus et al. (2016, p. 3)
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In Bangladesh, the national policy on ICT has been one of the human resources development
through the provision of basic information and communication skills at all levels of higher
education. STEM education can help the next generation of Bangladesh to solve real-world
problems by applying concepts that cut across disciplines as well as capacities of critical
thinking, collaboration, and creativity (Burrows and Slater 2015).Excellence in STEM education
ran impact jobs, productivity, and competitiveness in multiple sectors and fields including
health, technological innovation and manufacturing, the distribution of information, political
processes, and cultural change. Innovation in STEM fields drives not only economic growth, but
also the quality of life (Shernoff et al., 2017). Personal characteristics such as educational level,
age. gender, educational experience, experience with the technology use for educational purpose
and attitude towards using it can influence the adoption of a technology (Williams & Shipley,
2018). Teachers are implored to adopt and integrate technology into teaching and learning
activities, but teachers’ preparedness to integrate determines the efficiency of the in the
classroom (Jones, 2001). The attitudes of teachers towards technology greatly persuade their
implementation into their teaching. According to (Russell & Bradley, 1997), anxiety, lack of
confidence and competence and fear often takes a back seat to conventional learning methods.
Therefore, an understanding of personal characteristics that sway teachers' acceptance of
technology into teaching is appropriate { Buabeng-Andoh, 2012)

1.3 Objectives of Study
The objective of this study is 1o investigate teacher’s attitudes towards the use of technology in
STEM teaching in universities of Bangladesh. Specifically, the following research objectives are
addressed:
1) Find out the antitude of the teachers towards the use of technology in teaching STEM
il) Establish the relationship between age, gender, and subject domain experience of
technology use
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1.4 Research Question
To achieve the above objectives the following research questions are answered
i What attitudes do teachers bear (keep in mind) towards use of technology in (STEM)
teaching?
. What is the relationship between age. gender, and subject domain, experience of
technology wse in as far technology perception is concern?
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CHAPTER TWO: REVIEW OF RELATED LITERATURE

2.1 Introduction

As concerns mount regarding the quality of undergraduate education, particularly in STEM
fields, policy makers, educators and student affairs professionals are increasingly focusing on
how to support student learning throughout their academic careers (Hora & Oleson, 2017).
STEM education encourages progression from teacher-centered passive learning environments to
student-centered. active learning environments. Teachers adopting these changes integrate
rescarch-validated teaching practices that expand student learning (Pelch & McConnell,
2016).With rapid advancements in technologies, there is greater pressure on teachers to engage
various types of tools in conceptualizing, preparing, and delivering their lessons. The thought
that teachers' instructional practices are related to their attitudes is not new and has been
examined in numerous fields of study. According to Bandura (1986), the behavior of a person is
strongly influenced by his/her attitudes Hence, teachers' attitudes are believed to play an essential
role in their classroom practices, their decision making about curriculum and their acceptance of
new instructional approaches, techniques, and activities (Thibaut, Knipprath, Dehaene, &
Depacpe, 2018).

In addition, with covert expectations from their increasingly technologically savvy students,
teachers may feel that engaging technology in the instructional process as an option that they
cannot exercise. In line with this global trend, STEM education in Bangladesh aims to provide a
science-based education for all students to enable them to use their science learning and
knowledge for skills acquisition and development in everyday life (Sarkar & Corrigan, 2014).
However STEM technology teaching in Bangladesh is also challenged by the limited resource
facilities (Asia and the Pacific Programme of Educational Innovation for Development [APEID],
1991). There is no supply of adequate resources, equipments and aids to schools, yet teachers
also fail 10 seek low-cost resources due to their lack of motivation, interest and training to
improve their teaching practice (Tapan, 2010).
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Given the growing interest in, and relevance of, integrated technology approaches to STEM
education, there is an urgent need to understand the challenges and obstacles in developing and
implementing and Use of technology in STEM curricula and instruction. This is of critical
importance given the significant variation across individuals, schools, and disciplines with
respect to current understandings of STEM education and its core components (Shernoff, Sinha,
Bressler, & Ginsburg, 2017, p. 15).

2.2 Awareness about the Use of Technology in Education

Lots of studies were carried out in order to assess teacher’s awareness of technology use in
pedagogy; (Mtebe&Raisamo, 2014; Jameela, 2014; Karunanayaka, 2012). These could help in
understanding their attitudes towards using them in classroom teaching and instructions. Some of
the teachers were not aware of it and some who are aware lack understanding of how to use it
(Mishra, Sharma, Sharma, Singh, & Thakur, 2016), Nevertheless, there were teachers who have
both knowledge and concept of technology and copyrights, yet they were Unable to share or use
the resources due to lack of technology skills (Mtebe&Raisamo, 2014). Technology use in
classrooms teaching encourages digital learning tools, such as computers and hand held devices;
expands course offerings, experiences, and learning materials; supports learning 24 hours a day,
7 days a week: builds 21%century skills; increases student engagement and motivation; and
accelerates leaming. Technology also has the power to transform teaching by ushering in a new
model of connected teaching. This model links teachers to their students and to professional
content, resources, and systems to help them improve their own instruction and personalize
learning (U.S Department of education, 2010, p3).

2.3 Supporting Technologies in STEM Teaching

The term technology refers to any modern technological tool (s) used in teaching and learning
process, which encompasses but not limited to the following ; desktop pec; Laptop; palmtop;
tablets; iPod; E-reader; mobile phone/smart phones; smart board; multimedia presentation;
using internet for enhancing teaching and learning practice would be considered as technology
use in STEM teaching . In achieving excellence in schools, it is important to ensure that teachers

are able 10 integrates technology in to the curriculum (Teo, 2008).
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Despite the significant role of technology in effective instruction there is evidence to suggest that
there have lackluster response towards using technology for teaching and learning in many parts
of the world (T. Teo, 2014). For example (Becker, 2001) found that the extent to which
technology has been effectively employed for teaching and learning depends largely on the level
of teacher's acceptance. An individual acceptance of technology is referred to as the level at
which he/she is willing to use the technology for which it has been designed (T. Teo,
2011).Teaching and learning today is quite different from the earlier days. With the advances in
information technology for teaching and learning, learners or students boast in class rooms. For
examples a student in class attends to a teacher, a laptop connected to internet and a smart phone
connected to a social media platform. Use of technology in teaching STEM has allowed
students to be actively thinking about information, making choices, and executing skills than is
typical in teacher-led lessons(SRI, june 2016). Technologies such as smart board, multimedia
presentation, laptop are ideal to be used by STEM teachers to incarcerate the concentration of
students while teaching (Deubel, 2016). There are many advantages in technology integration in

teaching and learning STEM, among which includes:-

a) Empowers educators to efficiently personalize learning with access to data and content.

b) Prepares students for the 21st century workforce with modern technology skills and
competencies.

¢) Helps create blended learning environments that make learning relevant to students’
lives.

d) Gives access to real-time feedback through digital formative and summative assessments
and data.
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2.4 Teacher's Attitude towards Technology Use

Teachers® perception about use of technology and in education has been investigated over years.
A number of models have been suggested which includes but not limited to Theory of Reasoned
action (TRA), Theory of planned behavior (TPB), Technology Acceptance Model (TAM),
Unified Theory of Acceptance and Use of Technology (UTAUT) (Surendran, 2012). In this
literature an important theory that relate closely to understanding perception as behavior
intention has been reviewed.

Another critical aspect is the teacher's performance and their satisfaction with teaching
(Dermirtas 2010). Shann (1998) mentioned “Teachers satisfaction is a pivotal link in the chain of
education reform. Teacher satisfaction influences job performance, attrition, and ultimately
student performance’” (p.68). Thus identification of teachers’ job satisfaction level is important.
Teachers with low satisfaction may demonstrate low commitment to improve their instructional
pedagogy and this may limit their commitment to change needed for interdisciplinary teaching
(Al Salami, Makela. & de Miranda, 2017). From a recent research study Teo reported ‘‘the
success of student learning with computer technology will depend on the teacher’s attitudes and
their willingness to embrace the technology. Gaining an appreciation of the teachers attitudes
toward technology use may provide a useful insights into technology integration, acceptance and
usage in teaching and learming”(T. Teo, 2011, p. 4). Beyond lack of knowledge and vision,
teachers mentioned a number of other challenges, not all of which are completely new but may
be particularly meaningful when applied to technology use in STEM instruction. These include
needs related to lack of time (both for collaborative planning and instructional time to use
technology in STEM Classroom teaching), school structure and organization, assessments for
STEM achievement, perceived lack of resources, teacher education, and visible models of STEM
integration (Shernoff et al., 2017, p. 11)

10
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2.5 Theoretical Framework

In these study UTAUT (Unified Theory of Acceptance and use of Technology) (Venkatesh,
Morris, Davis &Davis, 2003) was used to explain the level of users acceptance and use of
information technology in teaching and learning (behavior intervention) STEM. The theory
explains four major constructs that affects the intension to use technology and behavior
intervention (Venkatesh, Thong, & Xu, 2016) These construct are independent variables which
influence dependent variables, behavioral and usage. Gender, age, experience, and volunteers of
system use have indirectly influenced and affect the dependent variables via the four main
construct (AlQudah, 2014). Behavioral intention as a critical predictor of the use (Venkatesh et
al.2000).

Figure 2.1 UTAUT: Unified theory of acceptance and use of technology (Venkatesh et al., 2003)

11
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Che four constructs are:

a)

b)

)

d)

Performance expectancy, ‘’the degree to which an individual believes that using the
system will help him or her to attain gains in job performance” (Venkatesh et al., 2003).

in this particular research performance expectation is viewed as the factors that make use
of technology to improve teaching and learning of STEM

Effort expectancy, “The degree of ease associated with the use of the system”
(Venkatesh et al., 2003). Effort expectancy hypothesized to moderate the influence on
behavioral intention by gender and age, and experience, that is how much intension is
required to use technology in teaching STEM, these includes the ease of use of the
existing technology, availability of the technology and the cost of technology let alone
learning to use the technology.

Social influence “The degree to which an individual perceives that important others
believe he or she should use the new system” (Venkatesh et al., 2003). Social influence,
hypothesized to moderate the influence on behavioral intention by gender and age, and
experience, and volunteers of system. It involves factors of environment in nature; this
bounds culture, norms, and superstitions.

Facilitating conditions “The degree to which an individual believes that an
organizational and technical infrastructure exists to support use of the system”
(Venkatesh et al,, p. 2003). Hypothesized to moderate the influence on behavioral
intention by age, and experience. It includes factors that drive the existing use of
technology and may affect the social environment. Example the existence of mobile
phones influences the use of social media which in turn affects the social behavior and
technology use (AlQudah, 2014).

12
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CHAPTER THREE: METHODOLOGY

3.1 Research Design

This study employed a descriptive quantitative method of research aimed at investigating
teacher’s attitude towards technology use in STEM teaching. A research method which concerns
itself with the present phenomena in terms of conditions, practices beliefs, processes,
relationships or trends in order to explore correlations between two or more entities and
attempts to gather quantifiable information that can be used to statistically analyze a particular
subject is termed as descriptive survey research (Salaria, 2012). It is used to observe and
describe a research problem, topic, or subject without influencing or manipulating the variables
in any way. Since this research wanted to study STEM teachers attitude towards the use of
technology in teaching. descriptive method of qualitative research was found to be very
appropriate. In addition to that, descriptive qualitative method of research is not only about
gathering data and tabulating but also includes proper analysis, interpretation, and comparison
and identify if any relationship exists among or between the variables in the research.

3.2 Research context
The research was conducted on teachers with specialization in Science, Technology, Engineering
and Mathematics in three Universities of Bangladesh namely: Islamic University of Technology
(JUT): Daffodil International University (DIU) and Bangladesh University of Engineering and
Technology (BUET).

3.3 Population and Sample

The researcher selected participants from a total population of STEM teachers in Bangladesh
universities, where by three Universities were chosen, one public University that’s Bangladesh
University of Engineering and Technology (BUET), one private Daffodil International
University (DIU), and one international (IUT).

14
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In Bangladesh the universities are classified in to three: private, public and international. In
order to cover the population of universities in Bangladesh those universities were selected from
cach category. BUET and IUT were selected because 90% of teachers in these universities are
mainly STEM teachers and they were selected from specializations of Science (25%),
Technology (25%), Engineering (25%) and Mathematics (25%) from each of them. On the other
hand DIU was selected from private universities of Bangladesh and also have a large number
STEM teachers as engineering and science departments are the largest having the highest
number of students and teachers. A total sample of 120 STEM teachers which comprises of male
(93) and female (27) was used for this study. The sampling technique of data collection for both
IUT & Daffodil Universities was random sampling. The main reasons of choosing this method of

sampling include:

It is considered as a fair way of selecting participants or sample of a given population since every
member is given equal chance of being selected, it’s representativeness of the population.
Whereas for BUET snowballing method of sampling was used. The reason as to why
snowballing was used is that the researcher not familiar with the BUET environment and
therefore needed to consult with few individuals who could link to respondents with knowledge
about the subject content, through the help of some individuals will be able to collect data within
a few participant and these is what is called snowball sampling technique. In this regard STEM
teachers were classified by their age, gender, level of education, Specialization, institutions and

their experience in the use of technology.

Table 3.1: Showing distribution of Questionnaire (Attitude scale Teo 2010) and Responses

obtained
S/NO Name of the University Status Number  Number
Issued Returned

1. Islamic University of Technology(IUT) OIC 80 60

2. Daffodil International University (DIU) Private 60 50

3 Bangladesh University of Engineering and Public 20 10
Technology(BUET)

Total 160 120

15
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3.4 Research Tool

An Attitude scale was adopted from Teo (2010) Teo (2010), presented in the APPENDIX
SECTION. The attitude scale is named, as a questionnaire which was used in this research; the
questionnaire was designed to include different sections:-

*  Demographic background,
¢ Technology experience,
e Perceived confidence.

It was summarized in two main parts as follows:-

Part A: computer experience and perceived confidence: it refers to an individual's judgment of
their capabilities to use computers in diverse situations (Marakas, Yi, & Johnson, 1998). Hassan
(2003) described computer experience and perceived confidence as a judgment of success or
skill in performing a well-defined computing task using a particular application, such as word
processing. spreadsheet, or database programs. Computer experience expresses the cumulative
effect of exposure to computers and related events (Ciampa, 2013, p. 12 ). However, to date,
there is no commonly accepted approach for its measurement. This study used an analytical
approach of computer experience CAS that enabled us to examine its correlation.

Part B: computer attitude scale , has been defined as a person's general evaluation or feeling of
favor or antipathy toward computer technologies and specific computer related activities (Smith
et al. 2000). Computer attitude evaluation usually encompasses statements that examine users’
imteraction with computer hardware, computer software, other persons relating to computers, and
activities that involve computer use (Palaigeorgiou, Siozos, Konstantakis, & Tsoukalas, 2003, p.
2 ). This part consists of -

2) Evaluation of computer experience: this is a measure “On average’’ the number of years one

b) Perceived confidence: this is a measure “How confident” one uses technology in teaching
STEM.

16
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¢) Social confidence: a measure of *’ how social norms” influence the use of technology. Items
of each measure was presented in five-point liker scale from 1 = very low Confidence, to 5 =

very high confidence. A scale of 3= neutral.

The CAS was used to measure the attitude of teachers towards the use of technology. Items of
cach measure was presented in five-point likert scale from 1 = very low attitude, to 5 = very high

attitude. A scale of 3= neutral.

Weighted Mean (W.M) of each component of conceptual framework (perceived ease of use,
perceived usefulness and attitude towards use) was determined. Table 2 below provides weighted

mean based on five point scale.

3.5 Data Collection Procedure

Attitude scale measure Adopted from (Teo, 2010) inform of a questionnaire which contained
teachers demographic information, experience in the use of technology, and perceived
confidence was dispatched to the STEM teachers, whereby they were asked to freely and
willingly respond. Responses were collected after a period of 21 days (Habibi et al., 2015;
Lakhal, Khechine, &Pascot. 2013; Sahin & Uluyol, 2016) the returned Questionnaires (Attitude
scale Teo 2010) were tabulated and quantified using SPSS Software.

3.6 Data analysis procedure

The scores obtained from the items on cach component i.¢. those components in part A and part
B above will be aggregated to provide corresponding scores for the components. Statistical
methods that were used for the analysis of data in this research are descriptive statistics such as
frequency, means, and standard deviations. Chi-Square and analysis of variance (ANOVA) will
be performed 1o find out if there is any difference(s) between the participants in terms of the
dependent variables like gender, age, specialization and level of education. Bi-variant correlation
analyses will be carried out between pairs to find out if correlation exists. Data analysis will be
performed using Statistical Package for Social Sciences software (IBM SPSS version 20). The
first section will discuss the demographic data of the participants. The second section will
involve analysis of data related to the overall attitude of teachers towards technology use in
STEM teaching.

17
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3.7 Validity and Reliability

The validity of the questionnaire used in this study was evaluated and confirmed by experts in
this field. This was to ensure that the attitude scale inform of questionnaire have an appropriate
face and contents validity. A pilot survey study was conducted on 30 questionnaires and
confirmed for consistency by using SPSS Cronbach's Alpha test. The questionnaire items will be
adopted from the frame work presented in unified theory of acceptance and use of technology

theory (UTAUT).

3.8 Ethical Consideration

The data collected will be treated with confidentiality as per the rules and regulation governing
data by IUT in relation to the people’s government of Bangladesh. The selection process of
participants and their participation in this study was conducted with the approval of their
respective Universities. Besides, all information related to the participants was kept confidential.

18
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CHAPTER FOUR: RESULTS & FINDINGS

4.1 Data Analysis and Interpretation

This chapter deals with the analysis and interpretation of the data obtained and collected from the
participants. The analysis was designed to include three different sections. The first part
discussed the demographic data of the participants. While the second section analyzed data
related the research first question, the attitude of teachers towards the use of technology in STEM
teaching, where by the data collected from the participants was computed and aggregated based
on the independent variables and tabulated. In this part descriptive statistics was carried out, such
as weighted average mean, and standard deviations were calculated for the five components of
the attitude scale measure, which at the end gives the overall technology use attitude of the
participants. The third section involves analysis of data related to the research second question
that is, 10 establish relationship between age, gender, and teaching experience and the overall
attitude of technology use. Analysis of variance (ANOVA) was performed to find out if there is
any difference(s) between the participants in terms of the dependent variables like gender, age,
specialization and teaching experience and confidence in the technology use. Chi-square test was
conducted for the components in order to find out if any relation or association exists among or
between these components. Bi-variant correlation analyses between the variables were carried
out in order 1o identify if correlation exist or not,

4.2 Demographic data Analysis and interpretation

Demographic data refers 1o the data that is statistically socio-economic in nature, for example
population, education level and employment, gender, marital status, profession, which represent
specific goographic locations and are often associated with time.

19
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The sample was categorized according to age, gender, specialization, years of technology use
and experience (Arnheim, 1954). 60 participants were obtained from IUT, 50 from DIU and 10
participants from BUET,

Gender: the participants include male and female STEM teachers, from the total participants
77.5% were males and the remaining 22.5% were females.

Specialization: Four STEM specializations were used, science, technology, engineering and
mathematics. 17.5 % were science teachers, 12.5% technology teachers. Engineering teachers
were 55% of the total participants, while mathematics had 15% of the total participants.
Technology use and teaching experience: this were classified in to three, low experience (1-5
yrs) of teaching, Medium (6-10 yrs), and high éxperience (114 yrs) of teaching.

Age: the age was divided in to different groups, as (20-29), (30-39), (40-49), (50-59) and 60 to

above. The detail of demographic data is shown in table 4.1 below

Table 4. 1: Showing Demographic Data of the participants

er Age-group Count % Teaching Count % Specialization Count %
experience
20-29 33 27.5 Low (1-5) 21 17.5  Science
16 133
30-39 29 24.2 Medium (6- 22 183  Technology
10) 12 10.0
40-49 19 15.8 High (11+) 50 417  Engineering
51 425
50-59 12 10.0 Mathematics
14 11.7
93 77.5 93 71.5 93 77.5
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Figure 4.1 Pie chart showing percentages of age groups

4.3 Descriptive Analysis and interpretation of CAS using weighted mean (W.M) and
standard deviation (S.D).
The tables 4.2 below show the five components of CAS which are, affective components,

perceived uscfulness of technology use in teaching and learning at universities of Bangladesh,
perceived control components, behavioral intension of the technology user, and social influences
over the use of technology in teaching STEM.CAS is the attitude scale measure adopted in this
study, also the components were highlighted in the UTAUT ( refer to chapter 2).The table
represent five components of computer attitude scale measure (CAS), which also comprises of
vaniables or items under each component, the test components and their variables were
categorized and rated based on five point scale(5-point Likert scale) refer to chapter 3. Weighted
mean and std. deviation were calculated and computed respectively as shown in table 4.2 below

22
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Table 4. 2: descriptive Statistics

“Test parameter/components ~ Variables/Items  W.M Std.
Deviation
Affective 6 3.84 724
Perceived usefulness 5 3.68 673
Perceived control 7 342 450
Behavioural intensions 4 3.60 637
Social influence 3 3.46 726
Overall technology use attitude 25 3.60 756

According to Teo Timothy “at global level the overall technology/computer attitude is well
above midpoint of the scale (3.00) when using 5-point Likert scale” this indicated that
participants in this study held a positive attitude towards the use of technology in STEM teaching
(Teo, 2008, p.6)

The participants showed positive attitudes towards technology use, as shown by the mean score
for each subscale being 300 and above (on a S-point scale). The overall positive level of
technology use attitude could be attnbuted to the availability and accessibility to technology
(computers & other devioes consdered in this study as mentioned in detail in chapter two of this
study given to the STEM teachers for teaching at various universities in Bangladesh.

4.4 Analysis and Interpretation of dats Using Chi square (4 ) test

In this section, an alternative measwre of opinion and confidence has been given to justify the
results obtained in section 4.2 The chi-square is carried out to test if there is any association/ link
or relationship between the variable/components in the research study. Chi-square (A’) has a
significance value (Asymp value) of 0.05 at 95% confidence level. The null hypothesis of chi-
square assumes that there is no relationship/association among or between the components or
variables in question. If p value is less than or equal to 0.05 then its statistically significant and
null hypothesis should be rejected.
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There is a statistical relationship between the categorical variables/components of the study. On
contrary to that if p value is greater than 0.05 it is not significant statistically and consequently
the null hypothesis fails to reject, which may either means there exists no any relationship
between the variables or other factors may intervene.

4.4.1 Chi square for Affective Components of Technology use in teaching STEM.

The table below shows the chi-square analysis for the six variables of affective component

Table 4. 3: Chi square for Affective Components

Affect 1 Affect 2 Affect 3 Affect 4 Affect 5 Affect 6

Ch- 13.400 21.33 62.875 152083 67.750 87.513
square

af 2 3 3 4 4 4
Asymp. 000 000 000 000 000 000
sign

The six variable representing affective component of technology/computer use, when subjected
1o chi-square test, from the results obtained it is seen that there is no difference in opinion of the
respondents about affective component of technology use in teaching and learning STEM

4.4.2 Chi Square for Perceived Usefulness (PU) of technology use in STEM teaching.

The table below shows chi-square statistical test for five variables representing perceived
uscfulness of technology use in teaching STEM

Table 4. 4: Chi Square for Perceived Usefulness

PU 1 PU2 PU3 PU4 PUS
Ch-square  112.583 123.500 68.917 16.850 29.850
Df 4 4 2 4 2
Asymp. Sign 000 000 000 050 000
24
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Chi-square analysis of this component was conducted and these were obtained i) Technology
help me improve my teaching and learning process (PUT A’ =112.583, Asymp. Sig =0.000), ii)
Technology makes it possible for me to work more (PU2 A7 =123.500, Asymp. Sig= 0.000), iii)
Technology can allow me to do more interesting and creative work (PU3 A* =68.917, Asymp.
Sig=0.001), IV) Most of the things that technology is used for, I can do them just without the
technology as well (PU4 A”= 16.850, Asymp. Sig= 0.050), v) Technology can enhance better
teaching and leaming methods to a degree which justify extra effort needed to familiarize with it
(PUS= 29.850, Asymp. Sig= 0.000).

From the results produced by chi-square test of these components, there is no difference in
opmion of the respondents about perceived usefulness of technology use in teaching and
learning. These results do not differ from the measure obtained by weighted mean,

4.4.2 Chi-square for Perceived control components (PC) of use of technology in teaching

STEM
The 1able below shows chi-square statistical test for seven variables representing perceived

Control components of technology use of STEM teaching
Table 4. 5: Perocived Control Component

PC 1 P2 Y PCh PCS PC6 PC7
Chi- 61.750 83333 8600 110250 86012 76000 713417
square
af 4 4 3 4 4 4 4
Assmp. 000 000 000 0060 0051 000 0062
sign
25
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The seven variable representing perceived control component of technology use, when subjected

to chi-square test yielded that 1)l can probably teach myself most of the technology that is required in
teaching and learning or (I can be able to learn by myself most of the technology that is required in

teaching and leaming)(PC1 A° =61.750. Asymp. Sig= 0.000). ii)l can make use of technology and
manipulate it the way | want (PC2 A*=53.333, Asymp. Sig=0.000). iii)If 1 get problem using
technology, | can usually solve this problem (PC3 A’ =38.600,Asymp. Sig= 0.000),IV)I am not in
complete control when 1 use technology in teaching (PC4= A7 110.250,Asymp. Sig=0.060), V)I need an
experienced person nearby when 1 use technology (PCS A7 =86.012 Asymp. Sig=0.051), VI) I do not
need someone to tell me the best way to use technology (PC6= A" 76.000,Asymp. Sig=0.000), and vii)
I need additional training for using technology in teaching(PC7 A”=73.417, Asymp. Sig=0.062).

4,44 Chi-square for Behavioral intension (B.I) components of technology use in STEM

teaching
The table below gives the chi-square tests for the four items under the behavioral intensions of

technology use in teaching

Table 46 Chi - square for Behaviowral Intension

BIl o BI2 B3 B.14
Chi-square §7.7%  81L7%0  31.500 99.583
DI 4 4 4 4
Asymp.sig 000 000 000 000
(p value)
26
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The four variable representing behavioral Intention to use technology in STEM teaching, under chi-
square test yielded that i) I would avoid any classroom instructions if | knew it involved working with

wehnology (BI1 A* =87.750, Asymp. Sir' 0.000), i1) I avoid coming in contact with technology in
wniversity (BI2 A7 =81,750, Asymp. Sig=0.000), iii)l only use technology at university when I am told
w50 (BIY A7 =31.500, Asymp. Sig= 0.000),iv) I will use technology regularly throughout university
(BI4 2799583, Asymp Sig= 0.000).These results provide positive intension by respondents
towards using technology in their teaching as seen above from the values obtained. Most of the
participant has good intension to use the technology in their teaching and they are willing to use
it more.

44.5 Chissquare for social intervention (S.I) components of technology use in STEM

teaching
Table below shows the social intervention components of technology use in STEM teaching.

Table 4. 7; Social Intention

S1i S12 S.13
Chi-square 70.583 40.083 16.417
DI El 4 4
Asymp. Sign 000 000 003

Social influence (Venkatesh& Davis, 2000), it is the extent to which the participants believes
that people surrounding them appreciates their use of technology in teaching STEM. Social
mfluence does have a positive relationship with the behavioral intension to use technology
(Unified of Acceptance and Use of Technology UTAUT), refer to chapter two of this study for
more clanification about UTAUT,
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4.3 ANOVA TESTS
ANOVA (Analysis of variance) is a statistical technique for testing if population means are all

oqual. When an ANOVA test is conducted, it's attempting to determine if there is a statistically
significant difference among the groups. If it is found that there is a difference, then there is
need to examine where the group differences occur. In this technique all data are treated together
and a general null hypothesis of no difference among the means of the various samples is tested.
In ANOVA analysis also p value (Asymp value) is 0.05 at 95% level of confidence and it could
also be equal to 0.01 under 99% confidence levels.

In this study all the tests/simulations by the software SPSS were carried at 95% level of
confidence for SPSS. Therefore cutoff p value is 0.05. The null hypothesis for ANOVA assumes
that the population means are all exactly equal. As mentioned earlier if Asymp value is found to
be less than reference value or equal. that is 0.05, then differences between some of the means
are statistically significant and the null hypothesis should be rejected and conclude that all
population means are equal

But if the value is greater than 0 05 then the differences between the mean are not statistically
significant and no enough evidence to reject the null hypothesis that all the population means are
equal. For deriving more wseful results, analysis of variance can be used as a measure of
dispersion (deviations from the mean) The variance of an individual score from the grand mean
can be broken down i 10 two parts, within group variance and between groups variance. The
comparison of the size of between group variance and within group variance is called F- ratio or
F- wvalue. The variables for which one-way ANOVA test were tested are age, gender, teaching
experience, confidence in technology use and specialization.
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From the chi- square tests carried on social influence variables above, it showed that the
participant are using technology in their classroom teaching because they wanted to and they
had a positive notion about using it as such they feel comfortable and enjoyed using it,
irrespective of others perception and thinking.

Table 4. 8: Overall Technology Use Attitude

Affective Perceived Perceived Behavioral Social
component useful control intention influence

component component

Chi-square 93.400 85.883 59.750 81.800 67.650
af 11 10 14 11 8
Asymp. value 000 000 000 000 000

Table 48 above shows the ¢hi -~ square analysis of the overall technology use attitude
components towards teaching STEM. From these tests, p value (Asymp sig) is found to be less
than 0.05 at 95% level of confidence. It is statistically significant and the null hypothesis being
rejected. It can be concluded that the variables are related to each other and that there is a
siatistical relationship between the variables. On the other hand the results also verifies
(UTAUT), Unified theory of acceptance and use of technology in chapter 2 above, which puts it
that Peroeptions of teachers and their ability to use technology can be changed by changing their
behavioral intensions in teaching and learning(Venkatesh, Thong, & Xu, 2016).The first question
were analyzed using weighted mean of descriptive analysis, but descriptive analysis does not
give conclusion, as it is further analyzed using chi-square analysis and answered by the tests
conducted. Based on that it can be said that the participants in this study so far held a positive
believe, and attitude towards the use of technology in STEM teaching.
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rable 4.9: MANOVA Analysis for the Participants attitudes towards technology usage with

wspect to gender, age, confidence in technology use, and specialization

—

Sum df Mean F Sig.
Squares Square
= Between Group  .539 2 270 1.547 217
Gender Within Groups 20386 117 174
Between Groups 910 2 455 515 .599
Specialization Within Groups 103415 117 884
Between Groups  49.884 2 24.942 38.343  .000
Age Groups Within Groups ~ 76.108 117 650
Between Groups 2273 2 1.137 2834 063
y confident a
- Within Groups ~ 46.927 117 401
wacher is
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pased on the obtained results above from table 4.9, p value is greater than .05, for the following
variables, gender [F (2,117) =1.547, p=217], specialization [F (2,117) =515, P =.599],
confidence of a teacher [F (2,117) =2.834, P =.063]. There are no statistically significant
differences between their group mean, gender has no effects on these variables, confidence in use
of technology, specialization and experience in teaching. As such the null hypothesis may be
accepted then teaching experiences of the participants varies accordingly with their gender,

specialization, and their confidence in the use of technology for teaching STEM.

But for the age groups [F (2,117) = 38.343, p =.000] which is below than p =.05. Then there are
statistically significant differences between the means of these variables. Teaching experiences
and one or all the age groups as determined from the analysis, but specifically which group
differs that can be found in mean plots and bar chart below. It is not significant statistically and
consequently there is no enough prove to reject the null hypothesis. Therefore it can be
concluded that there is no differences in the mean of the age group, specialization, and their
confidence in teaching. P value for differs in the case of teaching experience and the age groups,
for teaching experience. This is statistically significant and therefore null hypothesis being
rejected and there is/are difference(s) in the mean of age group and the teaching experience. This
is shown below.

Mean plot graph of the teaching experience, age, specialization and confidence in teaching
STEM.

Mean plots are most commonly used types of graph because they are simple to create and very
easy to interpret. They are also a flexible chart type and there are several variations of the
standard bar chart including horizontal bar charts, grouped or component charts, and stacked bar
charts. Nominal data are categorized according to descriptive or qualitative information such as
county of birth, or subject studied at university. Ordinal data are similar but the different
categories can also be ranked, for example in a survey people may be asked to say whether they
thought something was very poor, poor, fair, good or very good. On the other hand mean plots
are used to see if the mean varies between different groups of the data. In most cases the data
contains a specific grouping variable. Mean plots are formed by vertical axis (group mean) and a

horizontal axis (group Identifier).
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figure 4.3 : Teaching Experience and Confidence

from the mean graph of teaching experience and confidence in the use of technology, it can be
hserved that, teaching expenence and confidence in the use of technology in teaching has a
positive relationship and the two are directly proportional to each other, meaning that experience
i teaching brings about confidence in the use of technology, this is because the more a teacher is
wing these technologies i teaching the more confident he/she become in using them, which also
merease his'her intension 10 use them more, this in general has makes a teacher to have a better
atitade in the use of technology in STEM teaching,
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figure 4. 4: Specialization and confidence
Mean plot of specialization and confidence in teaching. From the mean plot of specialization and
wnfidence in the use of technology, the results shows that specialization effect on the

wnfidence in the use of technology, the teachers stands neutral, that is neither confident nor
nervous. It can be said that specialization does affect confidence in technology use.
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4.5.1 One way ANOVA of overall technology attitude components
A one way, between groups multivariate analysis of variance was performed on the five

dependent variables (affective, perceived usefulness, perceived control, behavioral intention and

social influence) for age and gender.

Table 4. 10: One-way ANOVA for Overall Technology use Attitude

Sum of df [ Mean Square F Sig.
Squares
Between Groups 8.161 3 2.720 1.454 116
Affective component  Within Groups 497.964 16 4.293
Total 506.125 119
Between Groups 5.162 3 1.721 2.022 012
m”ﬁ" Within Groups 453.763 16 3912
Total 458.925 119
Between Groups 15.106 3 5.035 3.268 017
ived control s
e Within Groups 1128.061 16 9.725
Total 1143.167 119
Between Groups 26.285 3 8.762 3.109 .000
Behavioral intemt Within Groups 540.082 116 4.656
Total 566.367 119
Between Groups 13.528 3 4.509 1.290 204
Social influence Within Groups 520.438 116 4.487
Total 533.967 119
35

Scanned with
(8B CamScanner


https://v3.camscanner.com/user/download

The results obtained for social influence, [F (3,119) = 1.290, P =.204], and affective
component,[F (3.119) = 1.454, p = .116]. p value obtained is above .050 at 95% confidence
level, this means the differences between their means is not statistically significant on age and
gender, and no enough evidence to reject the null hypothesis that their means are all equal..
These results suggest that both male and females STEM teachers at all ages were similar in their
attitudes towards the technology use. For other three variables, behavioral intervention [ F
(3,119), = 3.109, p =.000], percieved control component,[F (20,119),=3.268, P= .017] and
percieved useful components, [F(20, 119), =2.022, P=.012]. It is stataistically significant

The differences between some of their means is significant statistically and null hypothesis
rejected, meaning that not all the means of the population variables are equal. This also indicates
how much control they have over technology (perceived control), and their behavioural
intentions in using the technology (behavioural intention). For the, perceived usefulness,
behavioural intention and the perceived control components, significant differences were found.
The results suggest that while most STEM teachers were similar in their attitudes towards the use
of technology, they had different views regarding each component within computer attitude had
different views regarding each component within computer attitude.

4.6 Correlation analyses

To study the relationship between technology use attitudes, years of teaching and confidence in
the use of technology among STEM teachers, a bi-variant correlation was performed. Table 4.11
below shows the summary

Table 4.11 correlation analysis between confidence, teaching experience and technology use

The table below shows correlation analysis between teaching experience, confidence and overall
technology use attitude, this is carried out in order to determine the relationship between these

variables.

36

Scanned with
§ (8 CamScanner §


https://v3.camscanner.com/user/download

Table 4.11 correlation analysis between confidence, teaching experience and technology
use

Confidence in Teaching Technology

tech use experience  use attitude
Pearson .
. -.187 534
Confident in Correlation
technology use Sig. (2-tailed) 040 058
N 121 121 119
Pearson "
-187 1 816
Teachi ) Correlation
experience
- Sig. (2-tailed) .040 . 022
N 121 121 119
Pearson
534 816 1
Technology attitude -
) use
Sig. (2-tailed) .058 022

N 119 119 119
*_Correlation is significant at the 0.03 level (2-tailed).
The results show a non-significant but strongeorrelation between teaching experience of and
overall technology use attitude. There was also a significant and strong relationship between the
confidence in technology use, teaching experience and technology use attitude. However, there
were significant correlations between the overall computer attitudes and teaching experience.
From the various tests carnied above, such as descriptive statistics, correlation test, chi-square,

and analysis of means of variances (ANOVA). It was found that the participants had a positive
attitude toward the use of technology as the means of overall technology attitude scale found to
be (3.66) above the midpoint (3.00) for a 5-point Scale (Teo 2008).
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There was also a positive lincar relationship between the age groups, gender, teaching
experience, specialization and the confidence in the use of technology in STEM teaching, these
was obtained from chi-square test results where by the components were found not to have a
significant relationship with each other which proves the relationship that exists between these
vanable or components.

However some of the variables were found to have differences between their means from
ANOVA test conducted, these is due to effect of other intervening variables which are not
considered in this study. Correlation analysis shows a strong significant relationship between
technology use attitude, teaching experience and confidence in the use of technology.
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CHAPTER FIVE: DISCUSSIONS, LIMITATIONS, RECOMMENDATIONS,
IMPLICATIONS AND CONCLUSIONS

&.1. Discussion on major findings

Attitude towards computer use was measured in terms of the affective, perceived usefulness,
perceived control, social intervention and behavioral intention components in the CAS (Selwyn,
1997). All 120 participants responded to all items in the CAS and no missing data was found in
the survey. Table 4.3 presents the participants’ weighted mean scores with the standard
deviations of the five components of computer attitude scale. These suggested that participants
were more positive about their affect towards technology and intention to use technology than
their perceptions of the usefulness of the technology and their control of it (technology) as
overall technology use attitude is found to be 3.66. The results, however, also suggested that
participants perceived themselves to be in control of technology to a lesser degree than they
thought the technology was useful and had liked (affective) and intent to use (behavioral)the
technology. Overall, the participants showed positive attitudes towards the computer, as shown
by the mean score for each subscale being 3.00 and above (on a 5-point scale). The overall
posstive level of technology wse attitude could be attributed to the availability and accessibility to
technology given 1o the ST M teachers at various universities of Bangladesh.

As the results of Table 4.2 of descriptive statistics reveals the highest weighted mean belongs to
the affectve component | followed by perceived useful component , then behavioral intensions
10 use the tochnology . social influence was found to be second to the last and perceived control
component got the least score. Analyzing the results pertaining to attitudes toward technology
use with CAS component revealed that the five components (Affective component, perceived
useful component, perceived control component, behavioral intension and social influence) was
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This may be influenced by the expansion in the use of technology in various dimensions
including social, educational, economic and cultural interactions as well as home, workplace and
other social contexts. The research findings of Ben-Jacob and Liebman (2010) demonstrated that
fear of technology (technophobia) is still one of the most prominent factors in non-usage or low-
usage of the available technology at hand in teaching. Teachers play an important role in the
implementation of technology in our universities and their attitudes have proved to be significant
predictors of technology use, in other words teachers' attitude towards the use of technology in
STEM teaching is one key factor for the success of the technology utilization in the universities.

A multivariate analysis was conducted to investigate the effects of gender, specialization, age
and confidence on participant’s attitudes towards the use of technology. MANOVA results
regarding the gender, specialization, age, and confidence are presented in Table 4.9 The results
indicated no statistically significant effect of gender on the combined dependent variables (F (2,
117) = 1. 547, p= 217). Moreover, no statistically significant effect of confidence on the
combined dependent variables (F (2. 117) = 2 834, p= .63). On the other hand, no statistically
significant effect of specialization on the combined dependent variables (F (2, 117) = 515, p=
599). Participants in different group of ages differ in their attitude towards technology use (F
(2.117) =38.343, p<0.05).

From table 4.10, one way, between groups multivariate analysis of variance was performed on
the five dependent vaniables (affective, perceived usefulness, perceived control, behavioral
imention and social influence) for age and gender. No significant differences were found: F (20,
119) = 1.454, p = .116.These results suggest that both male and females STEM teachers at all
ages were similar in their attitudes towards the technology use. For other three variables,
behavioral intervention [F (20,119), = 3.109, p =.000], perceived control component, [F
(20,119), =3.268, P= 000] and perceived useful components, [F (20, 119), =2.022, P= .012). It is
statistically significant.
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The differences between some of their means are significant statistically and null hypothesis
rejected, meaning that not all the means of the population variables are equal. This also indicates
how much control they have over technology (perceived control), and their behavioral intentions
in using the technology (behavioral intention). For the, perceived usefulness, behavioral intention
and the perceived control components, significant differences were found.

The results suggest that while most STEM teachers were similar in their attitudes towards the use
of technology, they had different views regarding each component within computer attitude had
different views regarding each component within computer attitude.

To examine the relationship between technology attitude and years of teaching and level of
computer confidence among STEM teachers, a bivariate correlation was performed. Table 4.11
shows the summary; there was no significant relationship between the level of technology use
confidence and behavioral intention to use it. However, there were significant correlations
between the overall technology use attitude and years of teaching and level of confidence in the
use of technology in teaching.

5.2 Limitations and Recommendations of the Study

There are several limitations in this study. Firstly, the data collected was through self reports and
this may lead to a common method variance, a situation that may raise the true associations
between variables, resulting in counterfeit significant findings. Secondly, the sample size in this
study is relatively small, thus limiting the extent to which the findings of this study may be
generalized. Thirdly, the data was collected using a cross-sectional, single administration design
and it was not possible to establish the stability of the attitudes of the participants. Finally, the
variables chosen in this study were determined by the selection of the CAS for data collection.
As a result, other significant variables that influence computer attitudes are excluded, leading to
a limited understanding of computer attitudes. For example, Teo, Lee and Chai (2008) and Teo
(in press) found evidence to suggest that computer attitudes may be studied using the
Technology Acceptance Model (TAM) with variables external to the model, such as subjective
norms, facilitating conditions, and technological complexity. Outside the premise of the TAM,
Teo (2007) found the perceived importance of computers, enjoyment, and anxiety to be

associated significantly with computer attitudes.

41

Scanned with
i (B CamScanner


https://v3.camscanner.com/user/download

Future research may include comparison of the results of this study against a larger sample using
a longitudinal design to examine computer attitudes over time. Other variables could be added to
examine their impact on computer attitudes.

Additional research will be needed to validate the results of the current study. Moreover, some
reasons from the limitation of study, undergraduate students showed positive attitudes toward
technology use on account of the availability and accessibility to computers and Internet given to
students at the University premises and campuses. Future studies could add other variables to
examine their impact on technology use attitude in STEM teaching.

It is found that the teachers’ opinions are high about technology use being useful, easy to use
and also the attitude towards of using it being positive.

The following recommendations may suite putting into consideration the suggestions made by
the participants: -

Curriculum developer

The goals of any successful educational program such as STEM teaching using technology
depend on the effective curriculum. The curriculum should be made in order to meet the needs
and current demands of the society, and the expectations of the people. Teachers' involvement
in the curriculum development process is essential in meeting the needs of society. Hence,
teacher involvement is important for successful and meaningful curriculum development. This
study may contnibute 1o the development of STEM teaching curriculum that would give more
emphiasis on the use of technology n teaching STEM, by including more syllabus that requires
practical and use of technology .a project-based that would reflects learners carriers and also to
improve performances with the use of these technologies.

Policy makers

The commitment of the management, stakeholders, government agencies and policy makers with
nclusive- education and technology (ICT) are important factor of creating enthusiasm and
motivation towards increased and improved use of these technologies in teaching and learning
STEM in the faculties of our universities and other higher institutions of Bangladesh. As the
study sees a positive attitude of teachers toward use of these technologies, it may stress the needs
of policy makers’ involvement by providing adequate technologies for STEM teaching and

learning.
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Improve Infrastructures and increase facility

The study reveals that many universities are challenged because of insufficient infrastructure.

The infrastructure in this context comprises of hardware and software required to integrate the

technology in teaching and learning, internet, electricity and laboratory facility. Building and

improving the existing infrastructures will increase accessibility to technology. Hence making

teachers get familiar to the technology and there by using it in teaching STEM.

In order to improve the skills and knowledge of the teachers on how to effectively use technology
as a teaching approach, this can be done through training like workshops, conferences and short
courses designed to impart pedagogy. By doing so the necessary skills needed by the teacher to
embrace the use of the technology can be increased. Stable, affordable internet connectivity is a
requirement for efficient technology use in teaching STEM. There should be an effort to extend the
internet even to the rural areas, for effective use of technology in all parts of the country. This
will help universities to conduct their classes anywhere by any user.

Future research

This study tried to find out the attitudes of teachers towards the use of technology in teaching
STEM. The study has contributed to the research about the use of technology in the process of
teaching and leaming especially STEM in Bangladesh universities. The findings of this research
have given more attention to the technology use attitude in order to increase and encourage the
use of these technologies in universities of Bangladesh in particular. The study recommends that
future rescarchers should consider the in-depth qualitative studies such as classroom
observations and in-depth interviews to investigate the level technology use by STEM teachers.
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5.3 Implication
Although STEM teachers of different disciplines/level of education, gender, and universities may

benefit from the study still there are challenges that this studies did not consider which are part
of the limitations and gap for other researchers to fill (Zwiep and Benken 2013).
An important implication is the importance of the involvement of universities administrators in
the STEM technology attitudes development in teaching. The curriculum designers should
create opportunities and roles for university teachers and administrators to increase their
familiarity with STEM education. Teachers need to be aware that collaboration and discussions
with their colleagues enhance their learning and understanding of new technology skills and
help them to successfully integrate the learning into their existing classroom practices.
However, this study contributes to body of knowledge in as far as technology use attitude
towards STEM as a mode of teaching has been appreciated in universities education of
Bangladesh. The contributions of this study are as follows.

i) Provide useful knowledge on teacher’s opinion on technology use attitude in teaching
and learning in existing literature.

i) The finding of the study provides useful insights to the curriculum developers, and
understanding of technology use attitude in teaching and learning STEM.

i) The study contributed to the existing body of research regarding the use of technology
for STEM teaching in developing countries.
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3.4 Conclusion
This study identified that teachers have high opinion on the use of technology as a mode of

teaching and learning at universities in Bangladesh. However, they encounter many challenges.
Infrastructure, pedagogy. insufficient funds and inadequate levels of skills in the use of these
technologies is the center of all challenges in the implementation of this great educational
endeavor. Improvement of infrastructure, deliberate action to impart skills in use of technology,
funding of technology programs at the universities and sensitization of teachers to use
technology in teaching. Components increase the probability of excellent integration of
technology in teaching-leaming process. In doing so teachers will increase the attitude towards
the technology use as a mode of teaching and learning at universities and higher educational

mstitution of Bangladesh.
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APPENDIX

Islamic University of Technology (IUT)

Department of Technical and Vocational Education (TVE)
urvey Questionnaire

Introduction:

As part of my MScTE thesis at Islamic University of Technology (IUT) Dhaka, We are
conducting a survey to investigate teachers’ attitudes towards use of technology in
STEM (science, technology, engineering, mathematics) teaching. We will appreciate if
you could complete the following sections. Any information obtained herein will
remain confidential. Your name and identifications will keep confidential and use

anonymously.

Please note that your honest response will have a serious impact on this research and will be highly
appreciated.

Meaning of Technology (in this research):

The term technology refers to any modern technological tool(s) used in teaching and
learning process, which encompasses but not limited to the following: Desktop
pi;Laptop; Palmtop; Tablet, iPad, iPod; E-Reader,Mobile phone/Smart Phone; Smartboard,
Multimedia presentation or any other technology you might have used before in teaching and
learning. Even using Internet for enhancing teaching and learning practice would be considered
as technology use in STEM.

Objectives: The aim of this study is to investigate the attitudes of teachers towards use
of technology in STEM teaching.
Research questions
This study is designed to identify the following questions:
1. What attitudes do teachers bear (keep in mind) toward use of technology in
Interdisciplinary (STEM) teaching?
2. Do these attitudes differ by age, gender, subject domain, years of technology use and
perceived confidence?

Respondent’s Details:

Age: Gender: Nationality:
Department:

Discipline taught:

Science/Technology/Engineering/ Math

Ifother:

Teacher education level:
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Part A: Computer experience and perceived confidence
1. How many years on average have you used technology in teaching?
2. How confident are you in using the technology while teaching?
[1]Very confident [2] Confident [3] Neutral [4] Nervous [timorous] [5] Very nervous
[very timorous]

Computer Attitude Scale

Direction: please check (V) and rate yourself based on what you actually do given the
statements using the following scale:

[1]Strongly agree [2] Agree [3] Neutral [4] Disagree [5] strongly disagree

No. | Section 1: Affective Component 1 2 |3 |4 |5

1. | If given the opportunity to use technology such as computer, I
am afraid that I might damage it in some way*

[
2. | I hesitate to use technology for a fear of making mistakes I can’t
correct*

1 don't feel apprehensive (worried) using technology

Usingtechnology does not scare me at all

=
: n Technology make me feel uncomfortable*
LY.
6

I hesitate to use technology in teaching because ofmy lack of

experience.*
No. | Section 2: Perceived Useful Component 1 2 13 14 15
1. | Technology help me improve my teaching and learning

process

2. | Technology makesit possible for me to work more

g

Technology can allow me to do more interesting and creative
work

4. | Most of the things that technology is used for, I can do them
just without the technology as well*

5. | Technology can enhance better teaching and learning methods
to a degree which justify extra effort needed to familiarize with
it.

No. | Section 3: Perceived Control Component 1 2 |3 |4 5

1. | Ican probably teach myself most of the technology that is
required in teaching and learning or (I do able to learn myself
most of the technology that is required in teaching and
learning)

I can make use of technology and manipulate it the way I want

3. | If I get problem using technology, I can usually solve this
problem

4. | Iam not in complete control when I use technology in teaching
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- [5. | Ineed an experienced person nearby when I use technology*
6. | Ido not need someone to tell me the best way to use
technology
7. | I need additional training for using technology in teaching
No. | Section 4: Behavioral Intention Component 1 |2
1. | I'would avoid any classroom instructions if I knew it involved
working with technology*
2. | I avoid coming in contact with technology in university*
3 | Ionly use technology at university when [ am told to so*
4 | I will use technology regularly throughout university
No. | Section 5: Social influence 1 |2
1. | luse technology because my colleagues believe that I should
| do so.
‘2 | 1am using technology because many teachers are using it and
| 1 | Encouraging me to do so.
'3 | Technology is generally being used in university so I feel
;,, ashamed not to use it as well.
| Thank you for your sincere cooperation.
Besearcher
Abdullahi Binta Suleiman
Student No: 161031203
Chief Investigator
Dr. Md. Shahadat Hossain Khan,
Assistant Professor

Room: 302, Academic building 1,
Department of Technical and Vocational Education (TVE)
Islamic University of Technology (IUT), Board Bazar, Gazipur-1704, Bangladesh

Email: skha8285 Gunisydney edu.au; skha8285@iut-dhaka.edu
Mob: +8801798470248
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UNIVERSITE ISLAMIQUE DE TECHNOLOGIE
ISLAMIC UNIVERSITY OF TECHNOLOGY
DHAKA, BANGLADESH
ORGANISATION OF ISLAMIC COOPERATION

STEM Teachers Attitudes towards Technology use in teaching
in developing countries (Bangladesh)

PARTICIPANT INFORMATION STATEMENT

(1)  What is the study about

The aim of this study is to investigate the attitudes of teachers towards use of

technology in STEM teaching. It would like to explore your understanding and behaviour
towards technology while you are teaching in Science, Technology, Engineering and
Mathematics disciplines.

2) Who is carrying out the study?

This study is being conducted by M.sc TE student of the Department of Technical and
Vocational Education (TVE), Islamic University of Technology, a subsidiary organ of the
Organisation of Islamic Cooperation (OIC), under the supervision of Dr. Shahadat Hossain
Khan, Assistant Professor Technical and Vocational Education (TVE) Department; Islamic
University of Technology (IUT) .

3) What does the study involve?

This study involves filling a questionnaire and you will be distributed a structured
questionnaire to complete at a time suitable for you. 4
@) How much time will the study take?

It may take 20-30 minutes.
3 Can I withdraw from the study?

Yes. Being in this study is completely voluntary you are not under any obligation to
consent and - if you do consent - you can withdraw at any time without affecting your
relationship with Islamic University of Technology, and without having to give a
reason. If you decide to withdraw from the study, please inform Dr. Shahadat Hossain
Khan. (telephone: +8801798470248, Email: skha8285@iut-dhaka.edu).

(6)  Will anyone else know the results?

All aspects of the study, including results, will be strictly confidential and only the
researcher will have access to information about participants. A report of the study will
be prepared and submit to the IUT for partial fulfilments for the award of masters of
Science in Technical Education in Electrical and Electronics Engineering. It is
important to note that Individual participants will not be identifiable in such reports.

BOARD BAZAR, GAZIPUR-1704, BANGLADESH
Tel : 9291250, 9291252 PABX : 9291254-59 Fax : 880-2-9291260 e-mail : ve@iut-chaka.edu website : www.iutoic-dhaka.edu
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©) Will the study benefit me?

While there are no direct benefits to the participants, as there is no reward or reim

for participation in this study, but there may be indirect benefits in terms of the ﬁnding,M
this study contributing for improving current pedagogical techniques in STEM education
developing countries like Bangladesh.

(8)  Can | tell other people about the study?
Yes.

9)  Whatif I require further information about the study or my involvement in it?

When you have read this information, the researchers will discuss it with you fur,
and answer any questions you may have. If you would like to know more at any sty
please feel free to contact: Dr. Shahadat Hossain Khan (telephone: +880179847024

email: shkhants@gmail.com; skha8285@iut-dhaka.cdu). A0V

Ms Abdullah Binte Suleman Dr. Shahadat Hossain Khan
ID No:161031203 Chief Researcher
M.Sc. TE student Assistant Professor
Technical and Vocational Education (TVE) Technical and Vocational Education (TVE) .
Department; Department; Islamic University of
Islamic University of Technology (IUT) Technology (IUT)
Room: F102, Female Hall, IUT campus, Room: 302 Academic Building 1, IUT
Board Bazar, Gazipur-1704, Bangladesh campus, Board Bazar, Gazipur-1704
Email: Bangladesh
Email: shkhants@gmail.com
Web: http: i
Mobile:+8801798470248

This information sheet is for you to keep
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