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ABSTRACT

The purpose of this study is to look into the state of STEAM education implementation
in Bangladeshi secondary schools at the moment together with challenges and
opportunities associated with implemetion of STEAM education, and the attitudes and
preceptions of teachers and students towards implemention of STEAM education in
Bangladesh. This study employs a qualitative research methodology, utilizing three
distinct methods of data collection: focused group discussions, interviews, and
observations. Triangulation techniques are employed in the process of data collection and
sourcing to enhance the validity and reliability of findings, thereby bolstering the
credibility and trustworthiness of the research. For the observational component of this
case study, a private English-medium school located in Dhaka, Bangladesh, was chosen.
The present study recruited a sample size of 21 participants. The participants of the
interview comprised a District Education Officer and two school principals, one from a
public secondary school and the other from a private secondary school situated in Bogura,
Bangladesh. A series of focus group discussions were undertaken, involving a total of six
teachers and twelve students who were selected as representatives from the
aforementioned schools not having a STEAM curriculum. The findings indicates that 1)
STEAM education is not currently offered in secondary schools throughout Bangladesh.
Principals and teachers of secondary schools believed that integrating STEAM education
into Bangladesh's educational system will help students in developing skills like problem-
solving, critical thinking, and teamwork. To the contrary, more teacher development
programs and policy implementation would be needed to properly implement STEAM
education. 2) The implementation of STEAM education will provide learners and teachers
with both possibilities and challenges. The study discovered that teacher training, a
limited budget, and STEAM lab accessories can be a challenge for secondary school
teachers. Teachers, on the other hand, would benefit from increased professional
development opportunities, the establishment of strong cross-disciplinary collaborations,
and the efficient use of educational technology. 3). Secondary school teachers and
students both perceived STEAM education as offering real-world experiments and
inquiry-based learning. Teachers felt that professional development was necessary before
STEAM was put into effect in Bangladeshi classrooms. The study sheds important light
on the function of secondary school STEAM programs in defining future options for
students by examining the post-secondary routes of STEAM-educated students. The
research findings will not only enrich the dialogue on STEAM education in Bangladesh
but also serve as a foundation for policy reform aimed at modernizing and enhancing the
country's educational system for a better future.

Keywords: STEAM Education, Secondary Schools, Educational Policy, Learning
Strategies, Educational Reform
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CHAPTER I:

INTRODUCTION

Chapter | provides an overview of the science, technology, engineering, arts, and
mathematics (STEAM) education, accompanied by the background of this research. It
also elucidates the research aims and questions of the study. In the subsequent paragraphs,

a more detailed discussion is presented regarding each of the aforementioned topics.

1.1. Background of the Study

Before going into STEAM education and its arrival into secondary schools, it’s worth
mentioning to talk about the STEM (Science, Technology, Engineering and
Mathematics). The coming of STEM education into surface dates back to the time when
Russian launch their Sputnik satellite into the space and brought a fear of faling behind in
the United States of America (Mohr-Schroeder et al., 2015) More precisely, the United
States targeted to develop engineers and scientists to bring about a revolution in the world
of sicence and technology. Since then, STEM education has been introduced in most of
the country to tackle issues that requires science, technology, engineering and
mathematics. Now, let see what is STEM education.

STEM, an acronym for science, technology, engineering, and mathematics, is a
prominent topic in education, industry, innovation, and competition worldwide. The word
refers to students from preschool to post-graduation levels and describes occupations in
specific disciplines (Marrero et al., 2014). The importance given to STEM education lays
in preparing future youth with enhanced understanding and skills in of scientific

innovations and engineering excellence.



In addition to STEM curriculum advancements, educators emphasize the importance
of equipping young people with 21st-century abilities such as creativity, innovation, and
entrepreneurship for future success. There was a rising discussion among educators to
include “arts” in STEM curricula to promote creativity and innovation (Guyotte et al.,
2014). The addition of arts and design can transformed STEM into STEAM (Liao, 2016).
Ge, Ifenthaler, and Spector (2015) define STEAM as integrating liberal arts and
humanities into STEM education. Some STEAM concepts utilize the ‘A’ to signify a fifth
field, arts and humanities. STEAM (science, technology, engineering, arts, and
mathematics) is a new discipline that aims to deliver a well-rounded education (Rolling,
2016).

In its development, STEAM becomes a new discipline that aims to deliver a well-
rounded education (Rolling, 2016). Education that stresses STEAM combines academic
knowledge with hands-on experience and real-world applications (Yakman, 2008).
STEAM education has been shown to improve students' interest, critical thinking, and
ability to solve problems (Bertrand & Namukasa, 2020). This is in addition to preparing
children for the 21st century job, which can improve the quality of education in this
current era if they bring in STEAM education at the secondary level (Sarkar, 2021).

The Fourth Industrial Revolution is elevating STEAM education (Jesionkowska
et al., 2020). Today's schools commonly discuss STEAM education (Bahri et al., 2017).
STEM preceded STEAM. STEAM combines STEM with the arts, including language
arts, dance, theater, music, visual arts, design, and news media (Huser, 2020). STEM
emphasizes science (Ugras, 2018), STEAM teachers can inspire lifelong learning in their
kids by integrating them in arts and sciences. STEAM subjects include science,

technology, engineering, art, and math (Khine & Areepattamannil, 2019).



The promise of STEAM education is receiving more and more attention from
academics and practitioners in the field of education. There has been substantial research
on the STEAM education idea, teaching methods, instructional design, and other aspects
(Wu et al., 2019). According to Zhang et al. (2022), a STEAM education innovation
involves varied schools participating in various activities. The majority of research
findings affirm the importance of STEAM education and list a number of advantages,
including improved teamwork, increased creativity, and the development of scientific

inquiry abilities (Guyotte et al., 2015; Zhang et al., 2017).

Many schools view the arts as a distinct subject that only a select group of gifted
or affluent students’ study (Daugherty, 2013). It is the belief of proponents of the STEAM
movement that the arts may be incorporated into a comprehensive curriculum in which
students study all topics to develop their capacity for creative problem-solving (Liao,
2016). Learning only occurs when students are actively involved in something (Freeman
et al., 2014). Most students might not be engaged in learning material or passing exams
without real-world applications. However, using a transdisciplinary approach enables
students to gain new information about their ability to influence their memory,
collaboration, and creative problem-solving skills through deep engagement with the

material (Hardiman et al. 2009).

The majority of teachers in the present day agree that STEAM instruction as well
as a fundamental comprehension of the underlying ideas, this method is consistent with
earlier STEAM education theories (Quigley, et al., 2017; Yakman, 2010), but rather than
giving a clear and coherent description of STEAM teaching, teachers appear to be more
interested in the qualities that come as a result of STEAM instruction than in offering

specific content-related STEAM instruction in the classroom.



Education in Bangladesh is changing to match the global standards and workforce
needs of the 21st century (Lombardi & Oblinger, 2007). Urban and rural schools are
integrating technological systems. Bangladesh's art and culture, which combines
traditional music, dance, and handcraft, create a vibrant and enriching environment (Bari,
2017). In Bangladesh, education is a driving force behind development, integrating
technology and promoting a more promising future where learning and art coexist but
educational systems are lacking (Shahriar et al., 2021) To overcome this teachers should
use the STEAM framework instead of traditional teaching techniques to provide

opportunities for students simultaneously.

Students are better prepared to work in the fields where there is expected to be
significant growth because STEAM teaches them how to think critically, solve issues
creatively, and apply their creativity (Wu et al., 2022). Chowdhury et Al. (2020)
mentioned that STEM has not yet been fully introduced in Bangladesh's educational
curriculum. Digital Bangladesh ICT Education attempts to improve digital literacy in
students and educators so they can use technology for learning and communication
(Karim, 2010). Although technology education is active due to Covid-19, there are still

gaps and numerous challenges (Farhana et al., 2020).

With the growing interest on research about STEAM, This study aims to discuss
STEAM education in Bangladesh. Since the country's independence from Pakistan in
1971, Bangladesh has undergone substantial changes in its educational system.
Bangladesh was formerly a part of Bengal in Northeast India and was once known as East
Pakistan from 1947 to 1971 before adopting its current name (Mousumi & Kusakabe,
2021).-In Bangladesh, primary education consists of classes one through five, whereas
secondary education covers grades six through twelve. According to Mousumi and

Kusakabe (2021), students normally attend a junior secondary school from the sixth



through the eighth grade, a secondary school for the ninth and tenth grades, and a higher
secondary school, sometimes known as college, for the eleventh and twelfth grades
(Mousumi & Kusakabe, 2021).

The evaluator at the school where the secondary school programs are being
evaluated must collaborate with teachers and administrators there to improve the program.
Because of this, the new education strategy will involve reforming traditional secondary
education and developing an ICT-based educational system. The emphasis will be on
STEAM, allowing students to gain theory-based practical knowledge in secondary school

(Belbase et al., 2022).

Once they enter secondary school, pupils have a wide selection of options to select
from, including but not limited to a range of fields, including but not limited to Bangla,
English, Math, Global Studies, Agriculture, Religious Studies, Physical Education, ICT,
Science Education, Business Studies, and Humanities. In grades 9-10, students must take
one elective from the humanities, the sciences, or business. Students can select from any
of the Science, Humanities, or Business Studies groups as part of their general education.
Students are not permitted to seek additional science education later in their course of
study if they choose a non-science path at the secondary level that is Humanities or

Business Studies (Chowdhury & Sarkar, 2018).

Certain schools in Bangladesh have certain issues, the presence of which could
improve the quality of education (Khan et al., 2014). Rahman et al. (2010) claim that the
school system has been reformed such that just grades 6 through 10 make up the
Secondary education level. Previously, classes 6 through 8 were considered Junior
Secondary, while grades 9 and 10 were considered Secondary. On the other hand, the
Bangladeshi Ministry of Education has stopped the primary or PEC (Primary Education
Certificate) and junior secondary examinations or JSC (Junior School Certificate) so that

5



the previous education policy is maintained so that the students are not overburdened (No

PEC exam this year in line with JSC-JDC, 2022).

The Secondary School Certificate (SSC) exam, given by high school seniors, is
Bangladesh's most important national test. Students' future success in school and the
workforce depends on this test. Because of the quick pace of change in today's society,
young people must be given the information and experience to properly manage difficult
challenges. As 21st-century pupils will need a deep understanding of science, technology,
and mathematics (Leite et al., 2020), Bangladesh's text-based education system has to be

upgraded (Haider, 2022).

1.2. Research Aims and Questions

The purpose of this study is to look into the state of STEAM education
implementation in Bangladeshi secondary schools at the moment together with challenges
and opportunities associated with implemetion of STEAM education, and the attitudes
and preceptions of teachers and students towards implemention of STEAM education in
Bangladesh. This involves determining the degree to which the school, teachers, and
students are prepared for STEAM integration, identifying the implementation difficulties
and roadblocks, and examining possible advantages and effects on engagement and

learning outcomes for students. Specific objectives include:

1. To explore the current state of STEAM education in Bangladeshi Secondary
Schools from the perspectives of a district education officer and principals.

2. To identify the challenges and opportunities in implementing STEAM
education in Bangladeshi Secondary Schools from the perspectives of

teachers and students.



3. To explore the attitudes and perceptions of teachers and students towards

STEAM education.

The research questions follow the research aims above. The research questions of this

study are:

1. What is the current state of STEAM education implementation in Bangladeshi
secondary schools from the perspectives of district education officer and
principals?

2. What are the challenges and opportunities associated with implementing
STEAM education in Bangladeshi secondary schools from the perspectives of
teachers and students?

3. What are the attitudes and perceptions of teachers and students towards

STEAM education in Bangladeshi secondary schools?

1.3. Significance of the Study

The present study focused on exploring the current state of STEAM education in
Bangladeshi secondary schools. The study's main focus was on the opportunities and
problems associated with adopting STEAM education in secondary schools in
Bangladesh. It also included an assessment of teachers' and students' attitudes and
perceptions regarding STEAM education. The current study contributes to
comprehension how teachers are supported and equipped to give STEAM instruction.
Mainly highlighting the need for training and professional development for instructors,
assisting them in strengthening their capacities for successfully instructing STEAM
course. Similarly, the study also adds to the existing body of knowledge already known
about STEAM education in the world, by providing the context of Bangladesh. While,

the study can also act as a model for other developing nations that wish to incorporate



STEAM subjects into their educational systems in order to create a skilled and creative
generation capable of addressing future issues. Finally, the study bridges the gap between
students’ expectations and future policy reformation. By addressing students’ perceptions,
the study can significantly offer policymakers insights to take into account when drafting

STEAM education policy in the future.



CHAPTER II:

THEORETICAL FOUNDATIONS

Chapter 1l contains lietrtature reviews and theoretical frameworks used in this
study. The literature review consists of history of STEM, how it eventually changed into
STEAM Education. Meanwhile, the theoretical framework focused on how STEAM

Education viewed as the theorical perspectives.

2.1. Review of Literature

The rapidly expanding global economy of the 21st century calls for workers who
are knowledgeable in STEM fields (Liao, 2016; Hunter-Doniger & Sydow, 2016; Margot
& Kettler, 2019). To better prepare K-12 students for the global economy, STEM
education has evolved in the US. However, Herro et al. (2017) report that STEM
workforce recruitment, training, and retention have failed despite several efforts due to
problems into the implementation. It is because it does not integrate with art and
humanities aspects. Hence, Herro et al. (2017) said incorporating arts into STEM topics
is a new trend to attract, prepare, and retain students. Thus, STEM becomes STEAM,
which is the arts-integrated STEAM education (Herro et al., 2017; Hunter-Doniger &
Sydow, 2016). This form of education is viewed as a strategy for enhancing student
outcomes and competencies in STEM fields. To aid in the development of students who
can contribute creatively to STEM professions, K—-12 schools across the nation are

increasingly being exhorted to implement STEAM education (Margot & Kettler, 2019).

Regarding the definition of STEM education and the best ways to implement it in
the classroom, not all academics and practitioners are in agreement (Gao et al., 2020).
Even if STEM education is becoming more popular and well-known on a worldwide level,

this still exists. The integration of theory and practice in STEM education has not been
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successful (Bell, 2016). Supporting the argument, Shernoff et al. (2017) state that a novel
idea for a STEM curriculum that integrates the arts has been put out as a potential remedy
because of the difficulties that are inextricably tied to STEM education and the demand

that students be prepared to meet the needs of the STEM workforce.

According to research conducted by Miah (2011), the separation of ninth-grade
students into three groups—Science, Arts, and Commerce—impedes their learning
because they only peruse the textbooks for their respective groups. Students in the science
department have access to practical seminars, whereas students in other departments do
not. In developing countries like Bangladesh, where everyone has access to modern
information technology, the traditional education system is still in existence (Prodhan,

2016).

Science instruction varies by country, area, educational system, grade level, and
teacher (Doil & Pietzner, 2023). Some themes and methods are universally accepted in
current scientific education. Labs and experiments are crucial to science education where
seeing scientific principles in action helps students understand them, which can teach
students real-world applications of scientific topics (Shana & Abulibdeh, 2020). This

enhances comprehension and develops teamwork, research, and presentation abilities.

2.1.1. The History of STEM

STEM Education was earlier known as Science, Mathematics, Engineering, and
Technology (SMET) Education (Sanders, 2009). This educational initiative is intended to
increase students' employability by teaching them to think critically, thereby enhancing
their ability to solve problems creatively. Students who participate in STEM education

are viewed as having an advantage, regardless of whether or not they pursue higher

10



education (Butz et al., 2004), and as having an even greater advantage if they pursue

STEM-related higher education.

In the past, STEM concepts were not incorporated into traditional educational
settings, despite their widespread use in numerous sectors of the industry during the
Industrial Revolution. The utilization of STEM in the creation of revolutionary inventions
such as the light bulb, the automobile, tools, machinery, etc. was confined primarily to
engineering establishments. Those who achieved these advancements typically possessed
only a high school diploma or were enrolled in an apprenticeship program. In contrast,
STEM education was almost nonexistent (Butz et al., 2004). These "giants" of creativity
made some of the most significant advancements in human history possible by applying

STEM principles.

According to White (2014), STEM especially mathematics have been the
foundation of every student's education. Our classification: Science involves methodical
observation, experimentation, and measurement to discover general rules that describe
observed events. Technology studies how technological breakthroughs affect humans,
culture, and the environment. Engineering, Applied Science, Industrial Arts, and Basic
Science are among its sources. Engineering applies theoretical fields like physics and
chemistry to real-world challenges. Mathematical concepts and relationships are studied

using specialized notation in algebra, geometry, and calculus.

Despite the fact that these are the commonly recognized and/or descriptive names
for STEM fields, they unquestionably encompass a great deal more. Since the general
public has a solid understanding of these disciplines, STEM education places them front
and center. Particularly, K-12 schools lack the resources necessary to educate students

engaged in technology and engineering (Miaoulis, 2011).

11



The author emphasizes the importance of reversing the fall of American scientists,
engineers, and mathematicians in rising the energizing and employing America for a
brighter future (Lantz, 2009). In 2006, Congress ordered a report with four suggestions
for prioritizing science and technology investments to meet future needs and create high-
quality jobs. Math and scientific education in the US should be funded more to boost the
talent pool. STEM education and workforce training grew due to declining academic

STEM performance and worldwide competition concerns (Wang et al., 2011).

According to Dugger (2010), the STEM education movement began in specialized
charter or magnet schools that excluded traditional public-school pupils from their
programs in the United States. In 2008, only 37,000 students were enrolled in STEM
focused schools (National Research Council of The United States, 2007). According to
the National Science Board (2012), the majority of STEM graduates have not yet secured
employment in their respective disciplines. Communities and institutions collaborate
infrequently (National Research Council, 2007), which is surprising given the
significance of attracting young people to STEM careers. According to Bursal and
Paznokas (2006), districts frequently lack the time and resources essential for teacher

education due to financial constraints and mandatory projects.

During the period of the NCLB (No Child Left Behind) program, the quality of
scientific instruction declined (Bybee, 2010). According to Dorph et al. (2011), the
increasing ELA (Emphasis on English Language Arts) and Mathematics has resulted in a
significant transition away from and deemphasis on the teaching of scientific concepts in
schools, particularly at the elementary level. According to Jorgenson and Vanosdall
(2002), "teachers and school administrators across the United States are facing enormous

pressure to improve test scores in the basic skills areas.” As a direct result of this pressure,

12



"they have been forced to reduce or, in some cases, eliminate the amount of time devoted

to science in the classroom."

The National Science Board (2012) reports that a considerably smaller proportion
of students in the United States pursue careers in STEM. According to Blotnicky et al.
(2018), the scientific and mathematical components of STEM curricula, which are
typically taught separately, are often not effectively integrated into the technology and
engineering of the curricula. Because science and math are typically taught separately,
this is a common problem. According to Blotnicky et al. (2018), a completely developed
STEM curriculum may provide students with the opportunity to pursue scientific careers,

which is crucial for meeting the future demand for scientists and engineers.

Students in STEM fields have the opportunity to cultivate skills relevant to the
21st century, which may be essential to their long-term success as professionals and
citizens. According to Bybee (2010), an increasing number of K-12 educational
institutions are recognizing the significance of engineering, which inspires students to
innovate and find solutions to issues. According to Bursal and Paznoks (2006), teachers
in the classroom require assistance in order to comprehend how to teach because they do

not have adequate training in science.

According to Lantz (2009), the lack of a defined definition of STEM was the main
barrier to the development of educational initiatives that were focused on STEM. Despite
advocating for the adoption of STEM education in American schools, the United States
Department of Education (2013) was unable to define what exactly constitutes a STEM
curriculum and provided scant guidance on how to strategically approach such integration

or evaluate a STEM curriculum's efficacy after adoption (Stansbury, 2011).
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2.1.2. From STEM to STEAM Education

It could be challenging to define STEAM education. Although educators are
aware of the value of STEM education as a pedagogical necessity to enhance learning
(Lansiquot, 2016) and an economic imperative of education (Chesky & Wolfmeyer,
2015), educators and researchers do not agree on the definitions of STEM education
(Breiner et al., 2012). Despite the fact that educators recognize the significance of STEM
education, this is still the case. There are a limited number of sources for publications that
provide comprehensive advice and actionable strategies. In fact, the Department of
Education uses the acronym STEM in its strategic initiative to emphasize the best method

to develop 21st-century skills (Stehle & Peters-Burton, 2019).

STEAM education is an approach to education that emphasizes the growth of the
arts in addition to the development of proficiency in the fundamental areas of STEM.
STEAM education evolved from STEM education. This is an essential contrast between
STEM education, which teaches applicable material in the disciplines of mathematics,
computer science, and science, and education that focuses on the arts. STEAM
incorporates not only the visual arts but also the literary arts, the performing arts, and
digital design, such as the creation of websites. According to the hypothesis, many STEM
endeavors run the risk of falling short of their maximum potential if they lack an element

of creative design as well as communication and collaboration (Smyrnaiou et al., 2020).

The RISD (Rhode Island School of Design) is credited with coining the term
"STEAM" and was the driving force behind a countrywide STEM arts initiative.
According to the Rhode Island School of Design (RISD), scientists, computer
programmers, and authors ought to collaborate and have an understanding of one another.
Even before the acronym STEAM had gained widespread recognition, educators were
experimenting with different versions of STEM in order to more effectively incorporate
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the arts and humanities (Abu Khurma et al., 2022). Yakman (2010) correctly anticipated
the aesthetic potential of mathematical and scientific fields, which resulted in the acronym
STEAM being coined. Yakman's (2010) goal is to integrate the arts into STEM fields in

order to break down the "silos" that exist within those fields.

In the United States, one of the key goals of STEM education is to improve STEM
literacy among all children. According to studies, the process of accomplishing this goal
begins with early and continuous exposure to subjects that fall under the STEM umbrella.
Despite this, there has been very little advancement achieved in the establishment of
integrated STEM curricula for pupils in elementary education (Lantz, 2009).
Unfortunately, secondary school students are frequently forgotten about when it comes to

measures to improve STEM education (DeJarnette, 2012).

It has been established that young children benefit the most from early exposure
to such learning activities (Nadelson et al., 2013), and primary school pupils are not too
young to participate in and grasp the ideas behind STEM fields. Children's awareness of
the physical, biological, and social worlds and how they operate develops well before they
join formal education, according to A Framework for K-12 Science Education Practices,
which was published in 2012 by the National Research Council. This report was published
by the National Research Council. Elementary school students have a ravenous appetite
for expanding their intellectual horizons and learning about the world around them.
According to Bosse et al. (2009) and the National Research Council (2013), young
individuals who possess these characteristics have a greater propensity to pursue careers

in the STEM sectors.

According to Smart and Schools (n.d.), effective STEM education builds on
students' existing knowledge and skills, focuses on areas of particular interest, and
provides them with hands-on opportunities to investigate scientific techniques that pique
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their curiosity and maintain their interest. According to Lottero-Perdue et al. (2017), an
integrated STEM education that places an emphasis on learning through hands-on
experience and inquiry can help children develop greater levels of autonomy and self-
management. Dillivan and Dillivan (2014) conducted a STEM camp over the course of
three days throughout the summer. They found that inquiry-based activities were the most
effective technique to pique children's interest in STEM topics. The enthusiasm of
elementary students will result in enhanced mastery of fundamental principles, thereby
facilitating their comprehension of more complex STEAM concepts. This is why STEM
education in elementary institutions is growing in significance (Epstein & Miller, 2011;

National Research Council, 2012).

After-school, vacation, and other enrichment activities have dominated
elementary STEAM initiatives. The 2010 Bayer Corporation Compendium of Best
Practice in K-12 STEAM Education lists successful efforts. These courses offer advanced
engineering and technology training. STEM problem-based projects teach critical
thinking and teamwork (Brenner, 2009). Bayer Corporation’s (2010) Storybook-based
engineering classes help primary kids understand STE(A)M concepts. Young children
require a more comprehensive STEM/STEAM education method. Our educational system
must "cultivate, excite, and promote their STEM learning in order to influence their future
career decisions” (Cotabish et al., 2011) to produce effective STEM innovators and

professionals.

Roberts et al. (2018) say STEM education wasn't supposed to be a separate subject
with certification requirements. STEM education uses cognitive and constructivist
learning theories to create engineering (DOD, 2012; Roberts et al., 2018). STEM courses
are integrated, hands-on, inquiry-based, project-based, and transdisciplinary. STEM was

more than just an interdisciplinary curriculum that introduced technological standards into
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science and math subjects (Shaughnessy, 2013). STEM is unfamiliar to many K-12
educators (Wang, 2012). STEM education leaders must understand interdisciplinarity and
teachers' duties (Berlin & White, 2012; Cunningham & Cordeiro, 2003; Dugger, 2010).
STEM implementation, instruction, and prerequisites must be considered (Nadelson et
al., 2012). Choose the finest STEM teaching and learning method to promote STEM

education (Singer, 2011).

Morrison (2006) argues that STEM education is an attempt to create a unified
framework for pedagogy that can accommodate the emergence of novel fields of study.
When all subjects and STEM classes are combined, the four traditional barriers are
removed (Kaufman et al., 2003). According to Morrison (2006), teachers in STEM fields
should combine curriculum design and execution, encourage innovation and application,
and link classroom activities to real-world challenges. The next generation of STEM
educators must understand the interconnectedness of the many STEM fields and the roles
they play in teaching (Cunningham & Cordeiro, 2003; Dugger, 2010). Educators can do
more to boost STEM education if they can identify the most successful STEM teaching
and learning techniques (Singer, 2011). There is a pressing need for new teachers to

quickly gain expertise in STEM fields (Berlin & White, 2012; Brown et al., 2011).

Training in STEM subjects is beneficial for teachers as more schools adopt
technological solutions. According to a report published by the National Commission on
Teaching and America's Future (2011), two-year research funded by the National Science
Foundation found that STEM teaching and student achievement improve when instructors
collaborate to develop strong professional learning communities in their schools. Students
in today's schools are getting themselves ready to create new information, find solutions

to problems, and acquire new skills by working together. (Fulton & Britton, 2011) In
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order for students to achieve their full potential, educational institutions need to be

modeled after the workplaces they will occupy in the future.

Educators are concerned that STEAM education places an excessive amount of
emphasis on STEM subjects at the detriment of the arts (Bequette & Bequette, 2012).
Some instructors (Sanders, 2009) view STEM as the total integration of literacy,
numeracy, and the application of science and mathematics. Other instructors, however,
view STEM as a transdisciplinary strategy that emphasizes the incorporation of the arts

and humanities into STEM curricula (Morrison, 2006).

Even though there is a wealth of knowledge, no nation has decided on a uniform
approach to teaching STEM subjects. The National Science and Technology Council
(2013) provides a report on a discussion that is continuing around the knowledge and
expertise in STEM subjects that make for the best instructors. Improvements in STEM
education are increasingly demanded in the US. According to numerous sources,
including Dugger (2010), the National Science and Technology Council (2013), and the
U.S. Department of Education (2013), a significant barrier to the establishment of STEM

education programs is the absence of a precise definition of STEM.

According to Nadelson et al. (2013), teachers' beliefs about learning and
instruction influence instructional practice and decision-making. Teacher effectiveness
and quality have the greatest impact on students' education (Bursal & Paznoks, 2006).
Therefore, student and teacher attitudes influence STEM achievement and contribute to
STEM education expansion issues (Paulson, 2012). A teacher's attitude toward teaching
science and math may have an impact on how and how much they do so (Paulson, 2012).
According to Bursal and Paznokas (2006), the belief that science and mathematics are

challenging and only a select few can master them has an impact on student achievement.
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Scientific education and cognitive skills greatly affect economic outcomes. Thus,
world leaders who want to build human capital for economic growth have prioritized
STEM education. Bangladesh, one of the fastest-growing economies, needs an integrated
STEM education approach from elementary to postsecondary (Munir & Shams, n.d.).
Scientific education and economic development have been thoroughly studied worldwide.
Islam et al. (2014) found that economic growth requires quality-adjusted education.
Marginson et al.'s 2013 comparative study found that Asian economies with highly trained
STEM workforces do better economically. Thomas and Watters (2015) evaluated the
three factors that impact scientific education in Australia, India, and Malaysia using data
from these three countries. Educators and students equally hold differing perspectives

regarding STEM education.

In early education, where the foundations of science and mathematics are
established, Bangladesh's infrastructure for this education is inadequate. The majority of
kindergartens are overloaded. The dropout rate in Bangladesh Education Statistics 2018
is 38.30 percent. Rural and isolated areas lack lab facilities, making government measures
like making Information and Technology topics obligatory for secondary education
questionable (Ministry of Education, 2019). According to Education Watch, 41.3% of
classrooms lack multimedia and laboratory apparatus. Two-thirds of the teachers had

difficulty utilizing laboratory or multimedia resources (Munir & Shams, n.d.).

According to Harris and de Bruin (2018), the ways in which "creativity" is rooted,
politicized, and practiced affect how secondary school teachers approach teaching it. It
shows how instructors and students view, act, benefit from, and struggle with the
development of critical and creative thinking. Brown et al. (2011) defined STEM
education as "a standards-based, meta-discipline residing at the school level in which all

teachers, especially STEM teachers, teach an integrated approach to teaching and
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learning, where discipline-specific content is not divided but instead addressed and treated
as one lively, fluid study." A number of obstacles to STEM education, such as inadequate
training and a shortage of qualified STEM teachers, a lack of funding for teachers'
professional development, and a lack of cross-disciplinary STEM research, are to blame
for students who may become scientists, engineers, and technologists' lack of interest in

STEM disciplines. (Ejiwale, 2013).

2.1.3. STEAM Education

The National Research Council (2011) found that STEM programs in schools
lacked a consistent and challenging curriculum. Connecting what is learned in the
classroom to real-world applications is essential while teaching STEM. Unfortunately,
schools tend to compartmentalize the teaching of subjects like English, Math, Science,
and Social Studies, leaving little room for the application of instructional technology or
engineering principles. Even though most primary schools appear to lend themselves to
integrated learning because children are typically with the same instructor, Wang et al.

(2011) argue that this is not the case.

The value of STEAM education in fostering the knowledge and abilities required
for the modern world is currently being reassessed. According to Ge et al. (2015), global
modernism, which mixes science, technology, engineering, art, and mathematics, has
contributed to a worldview that promotes STEAM education and the importance of the
arts. STEAM and multidisciplinary education are encouraged in many industrialized
nations. One option to give kids a thorough, multidisciplinary STEAM education is to use

VR to incorporate sustainability concerns into STEAM education (Hsiao & Su, 2021).

An updated curriculum will emphasize adaptability, vitality, and acceptance of all

students. "STEAM" is a multidisciplinary collaboration between the humanities and
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social sciences and the STEM fields of science, technology, engineering, and
mathematics. Colucci-Gray et al. (2017) discuss the promise and challenges of creatively
integrating STEAM education into 21st-century learning. STEM and STEAM approaches
to the study of science are distinct from one another. Evidently, STEM places an emphasis
on developing and promoting ideas through the application of rigorous scientific,
technical, engineering, or mathematical skills. The discussion suggests that kids in the
STEAM program make use of both logical and creative problem-solving skills. By
combining the perspectives and practices of the arts, STEAM enhances students'
understanding of STEM subjects. It accomplishes this by employing methods like data
visualization and high-quality visuals. STEAM professionals are inspired to use 3D
printers to build new products and translate complex data sets into understandable images
like infographics because of their ability to think creatively and solve problems (Norman

& Zoncita, 2023).

Bertrand (2019) investigates the outcomes of STEM and STEAM education by
comparing and contrasting the two. In North America, project-based learning has become
an increasingly popular teaching method. Using STEM pedagogical approaches, it is
possible to adequately prepare students for the world in which they will live and work.
The purpose of this research is to learn more about the STEAM education reform
movement in Canada and the STEAM curriculum and educational programs given by

Canadian nonprofits and publicly funded institutions of higher education.

Aguilera and Ortiz-Revilla (2021) claim that STEAM is a subcategory of STEM.
In order to encourage young people's enthusiasm for science, both strategies employ a
multidisciplinary approach that places a strong emphasis on the importance of student's

creative abilities. For a thorough grasp of STEAM, it is necessary to have expertise in the
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fields of science, technology, engineering, the arts, and mathematics in addition to

knowledge in other disciplines.

STEAM has attracted recognition for its efforts to integrate the arts into STEM
learning frameworks; however, its application has been criticized by Mejias et al. (2021).
Many informal educators, in particular, have embraced it as a warm and sincere method
of piqueing students' curiosity in STEM fields. However, as is the case with many
emerging disciplines, there is considerable ambiguity and insufficient understanding
surrounding the notion and practice of STEAM. They are frequently used in imprecise or
potentially problematic ways to achieve a wide range of aims in theory, education, and

practice.

In 2020, Jesionkowska et al. mentioned STEAM and augmented reality. The
classroom is rapidly changing thanks to immersive technology, augmented reality, and
STEAM. Particularly, augmented reality (AR) has shown promise as a resource for
STEAM instruction. As a result, only a select few students are able to take advantage of
the many augmented reality options available because so few professors are using this
new technology. There is no room for testing because the curriculum is already bloated
and schools generally only have access to developmental tools. The incredibly small

number of helpful instructional apps makes the situation worse.

However, Dorofeeva et al. (2020) stressed the importance of a STEM/STEAM
focus while preparing future educators. It promotes transdisciplinary learning, which is
thought to be crucial in helping individuals understand the interconnected nature of
science. Education that integrates STEM disciplines with the arts (STEAM) has proven
to be an effective strategy for this goal. The history and development of STEM and

STEAM education, the most recent trends, the roles and responsibilities of students and

22



teachers, and the internal and external variables that facilitate or impede its incorporation

into educational systems in a variety of countries.

Education for Innovation was launched under the Obama administration when
STEM programs expanded across the country (Wintrode, 2020). STEAM programs are
frequently implemented in middle schools, and liberal arts are incorporated into the
curricula of some schools. Middle school STEAM programs are evaluated based on

student interest, student efficacy, and teacher confidence.

Anisimova et al.'s study (2020) found that there is a high demand for
programmers, systems engineers, IT specialists, biotechnologists, project managers, etc.
because of the development of the digital economy and society. The use of cutting-edge
pedagogical methods, such as STEAM education, has proven especially useful in this
respect. Educational systems have the responsibility of preparing the necessary personnel
with the meta-subjects, design, and research abilities necessary to put the STEAM
education concept into operation. Another facet of STEAM education is the introduction
of the "robotics™ subject into the education of future teachers of physics, mathematics,

technology, the visual arts, and other disciplines.

McCullough (2022) defines STEAM education as an approach to learning in
which students engage in creative problem solving while also acquiring skills in the
STEM disciplines through exploration and experimentation. Despite being a priority at
the national level, there is much debate over what STEAM education actually is and how
it should be implemented in the classroom. It is anticipated that K—12 schools in a number
of states will implement curricula that include STEAM disciplines within the next decade.
Wang et al. (2022) explored ways to combine STEAM into modern IT because of the
dynamic nature of science and technology. This study develops a STEAM-based hybrid
learning strategy by fusing traditional classroom instruction with internet resources. It
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utilizes a cloud-based platform for teaching that is based on the STEAM educational

framework.

Using a STEAM approach in the classroom has been shown to increase students'
willingness to learn as well as their capacity for cross-disciplinary analysis and
independent problem solving (Yilmaz, 2021). ElSayary (2021) also explores the use of
genuine online evaluation in the creation and distribution of STEAM curricula. The study
employed the transdisciplinary STEAM curriculum's incorporation of authentic
assessment as a conceptual framework, with a particular emphasis on the cognitive,
psychomotor, and affective domains of learning. According to his definition, a
transdisciplinary education allows students to ignore artificial boundaries between

disciplines in order to better address real-world issues.

2.1.4. STEAM Education and Teachers

Teachers in K-12 classrooms need support since they lack experience in STEM
subjects (Berlin & White, 2012). Library of Congress (2008) studies show that hands-on
scientific education programs in middle and high schools do not support traditional
science education curricula. The National Research Council (2007) found that just 40%
of teachers in grades 7-12 have a background in science or mathematics. Elementary
school instructors need to have specialized knowledge and abilities to effectively train
their students in STEM subjects (Berlin & White, 2012). According to recommendations
made by teacher professional bodies, many K-12 science and math teachers have not
completed as many courses in their area(s) of specialization as they should have (Honey

etal., 2014).

Studies by Cotabish et al. (2011) say that elementary school teachers are where

the STEM stream starts. Even though early education sets the stage for later STEM
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learning, elementary school teachers are often not ready to teach kids in these areas
(California Department of Education, 2012). Science and math lessons can build on what
students learned in the first few grades. Cotabish et al.'s (2011) study shows that most

elementary school teachers feel unprepared and worried about teaching STEM subjects.

Studies at the elementary, middle, and high school levels (Portz, 2015) show that
STEAM programs are not very successful, even though they are getting more money.
Teachers often don't give their students an integrated education because they only pay
attention to one thing at a time. (Bybee, 2010; Moore & Smith, 2014) For example,
teachers often focus on math or physics and pay little attention to engineering and
technology. Some of the reasons for this are the difficulty of using new ways of teaching,
the narrow focus of many teachers, and the general lack of understanding of what STEAM
is.

Caprara et al. (2006) and Stohlmann et al. (2012) say that successful integrated
STEAM teaching requires both content knowledge (CK) and pedagogical knowledge
(PK). Professional development (PD) in STEAM (Wang et al., 2011) has shown that
teachers still have trouble integrating technology and different subjects or disciplines into
their lessons, even when they work with peers from different fields. Not everyone agrees
on the best way to teach STEAM courses (Herro et al., 2019), which is another thing that

keeps them from being widely used.

Research has shown that there are a number of difficulties associated with STEAM
programs, such as increased planning time, limited storage space for materials, negative
attitudes held by some teachers, the need to learn something new, and ineffective
evaluation. It was also difficult for educators to integrate content areas and converge on
common standards (Nadelson et al., 2013). Teachers may struggle with STEAM
integration, leading to tension between theory and practice. "Design cycles" that
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emphasize hands-on activities without a solid scientific and mathematical basis may be
oversimplified in the absence of competent STEAM teachers that can embody this

concept of integrated STEAM (William, 2011).

2.1.5. Teacher with Professional Development

Hoi (2021) writes that introducing STEAM subjects to primary school students
comes with advantages and disadvantages. Advantages include elementary school
children's natural curiosity about the world and their eagerness to learn, as well as the
chance to provide pupils with a solid foundation in STEAM subjects and the leeway to
experiment with new approaches to teaching STEM subjects (Nadelson et al., 2013).
Some of the problems with implementing STEM education are a lack of funding, an
emphasis on reading and arithmetic, and an unprepared teaching force (Nadelson et al.,
2013). Morrison et al. (2009) agree that in order for teachers to take advantage of these
possibilities and overcome these threats, they will need consistent chances for
professional growth (Adelson et al.,, 2013). Research into the efficacy of these
professional development opportunities in improving teachers' STEM education readiness

is required.

Teachers' ability to acquire CK in several STEAM areas has been demonstrated
to benefit through the integration of professional development (PD) into numerous
curricular programs for in-service teachers (Nagdi et al., 2018). Although these efforts
have been made, whether they adequately address the demands of educators who seek to
use STEAM curriculum in their classrooms remains unclear. The study by Nagdi et al.
(2018) found that teachers need opportunities for cooperation and professional
development in order to successfully provide integrated STEM instruction. Nonetheless,
research by Honey et al. (2014) demonstrates that partnerships between industry STEM

workers and after-school or summer program teachers can benefit both parties.
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In-service educators can gain access to professional development (PD)
opportunities in a variety of STEAM fields through a variety of curriculum initiatives
(Nagdi et al., 2018). It is unclear, however, whether or not these initiatives meet the needs
of teachers who wish to include STEAM lessons in their classrooms. According to studies
(Nagdi et al., 2018), science, technology, engineering, and mathematics (STEM)
educators need chances to collaborate and advance their careers in order to give effective,
integrated STEM instruction. However, working together and developing one another's
professional abilities can be beneficial for both industry STEM workers and teachers in

after-school and summer programs (Honey et al., 2014).

According to Honey et al. (2014), teacher preparation programs across the country
are working to provide prospective teachers with the necessary content knowledge (CK)
in a variety of STEAM disciplines, and an increasing number of programs are providing
STEAM-focused in-service PD. It may go without saying, but it is critical to remember
that many of the changes that will most likely be required to successfully adopt integrated
STEM education would necessitate an increase in funding. To assist educators in getting
information and PCK in disciplinary areas that are not directly related to their prior
education or areas of competency, time and careful planning will be required (Honey et

al., 2014).

2.1.6. STEAM Education and Students

The "A" in STEAM, which stands for "Arts," designates that STEAM education
is an extension of STEM education that includes a second emphasis on the arts
(Anisimova, 2020). It acknowledges the value of combining the creative process with the
STEM disciplines of science, technology, engineering, and mathematics. Students from
all walks of life and with a variety of interests are invited to take part in STEAM-related

instruction. STEAM education can reach a wider spectrum of students who may have
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varied learning styles or preferences by embracing the arts, which can offer different
pathways for expression and participation. It offers chances for students with various

abilities and talents to participate and achieve in the educational process.

Students' learning can be made more relevant and engaging by incorporating the
arts into STEM disciplines. By including artistic and creative components, STEAM
education engages students' interests and makes challenging ideas more approachable and
pleasurable. This approach can help boost the proportion of students majoring in STEM
fields by appealing to their artistic aspirations while simultaneously piquing their interest
in the hard sciences and technical fields (Rabalais, 2014). A well-rounded education
includes both technical skills and creative aptitudes, which STEAM education
acknowledges. Students that participate in STEM-related arts programs receive a strong
foundation in science and math as well as proficiency in the visual arts, music, robotics,
and other creative fields (Sullivan & Bers, 2018). They are prepared for a variety of job
pathways thanks to this all-encompassing approach, which also promotes general personal

development.

STEAM education encourages students to think creatively, research novel ideas,
and approach problems from various angles (Perignat & Katz-Buonincontro, 2019).
According to Connor et al. (2015), students are given the chance to exercise their
imaginations, experiment with creative ideas, and come up with novel solutions when the
arts are incorporated into STEM topics. While working on challenging projects in
STEAM education, students are urged to think critically and analytically. They develop
their ability to inquire, investigate, and assess data from many sources. Teamwork,
communication, and the capacity to function well in varied teams are all promoted by
collaborative activities like group projects and practical experiments, and a well-rounded

education includes both technical skills and creative aptitudes, which STEAM education
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acknowledges (YYamada, 2021). The growing demand for multidisciplinary abilities and
creative thinking on the labor market is in line with the needs of STEAM education. llori
and Ajagunna (2020) stated that students are prepared for careers in architecture, design,
multimedia, robotics, and other STEAM industries through STEAM education.
2.1.7. Bangladesh Educational System
During the mid-18th century, the education system in Bengal, which encompasses

present-day Bangladesh and the Indian state of West Bengal, underwent substantial
transformations under British colonial governance (Mittra, 2001). The british colonial
administrators implemented a system of education in Bengal that mirrored Western
standards, encompassing disciplines such as English language, mathematics, science, and
history (Al-Quaderi & Al Mahmud, 2010). English has been adopted as the primary
language of instruction in numerous educational institutions, including schools and
colleges. The Madrasa education system for Muslims was also institutionalized during
british era (Zayed, 2016). The alterations made to the education system during the period
of British colonial rule exerted a profound and enduring influence on the culture, society,
and economy of the region, thereby molding its trajectory even subsequent to the cessation
of colonial governance (Bose & Jalal, 2022).

After British rule, the country was divided. After India was partitioned in 1947,
East Bengal became East Pakistan, which is now Bangladesh (Ferdous, 2021). East
Pakistan was part of Pakistan from 1947 to 1971, and national policies, regional dynamics,
and societal demands shaped the education system. East Pakistan's education system
struggled with the language (Hossain & Tollefson, 2017). The sole state language of
Pakistan, Urdu, produced linguistic and cultural difficulties in East Pakistan, where
Bengali was the most commonly spoken language. The 1952 language movement shaped

East Pakistani education and identity (Murshid, 2022). The education system of East
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Pakistan during that period was characterized by its association with cultural and political
issues, particularly linguistic and the struggle for emancipation.

Bangladesh began shaping its educational policies and system after independence
from Pakistan in 1971 (Tunali, 2019). Bangladesh's Constitution made education a right
and stressed illiteracy elimination. Bangladesh emphasized comprehensive primary
education (Mehtab, 2019). Curriculum reform and quality improvement were prioritized
in secondary education (Rahman et al., 2010). The 1974 National Education Policy (NEP)
guided Bangladeshi education but the National Curriculum and Textbook Board
(NCTB) was created to standardize the national curriculum and produce primary and
secondary textbooks (Asian Development Bank [ADB]. (2015). Bangladesh recognizes
digital learning because of its educational potential. Electronic learning systems, internet
materials, and digital classrooms improve education and reach remote students
(Chowdhury, 2020). Bangladesh government has taken steps to boost literacy, enhance

educational facilities, and provide quality education to all inhabitants.

2.2. Theoretical Framework

STEAM is an educational strategy that has emerged alongside STEM with the
goal of reviving young students' scientific literacy. With the inclusion of the arts, student
creativity is described as a key skill that requires special attention (Aguilera & Ortiz-
Revilla, 2021). STEM education has been widely adopted in K-12 and higher education
settings and has become an integral part of the American educational landscape (Reimann,
2020). STEAM education is a newer concept than STEM education, which refers to the
traditional academic disciplines of science, technology, engineering, and mathematics.
The history of STEM education begins in the 1960s and '50s (Bybee, 2013). In order to
assist America's technical and economic development, STEM education aims to develop

a workforce with the necessary skills (Kelley & Knowles, 2016). The new pedagogy

30



called STEAM has been applied to STEM education, which has the irony of being purely
scientific and technical (Sithole et al., 2017). STEAM has evolved for the 21st century
and has gained popularity as a teaching strategy in educational settings, including schools

and other organizations (Ridwan et al., 2017).

According to Wintrode (2020), Integrated STEM programs have exploded in
United States schools since the launch of the Obama administration's Educate to Innovate
program in 2009. These initiatives encourage inquiry-based, technology-driven learning
through cooperative, cross-curricular projects. They are intended to enhance the number
of STEM professionals in the workforce and support the United States' continued viability
in the global economy. Middle schools are a common location for STEM and STEAM
programs, acting as the "pipeline” for the K-12 STEM and STEAM curriculum. In this
case, The STEAM program was evaluated through interviews with the middle school's
principal, faculty, teachers, students, and classrooms. A middle school supporting the
STEAM project has a strong leader and committed faculty. Students are interested in
STEAM careers and education, according to the student poll and classroom observations,
and they are growing more confident about their capacity for problem-solving,
communication, and collaboration, as well as responsible technology use. Responses from
female and minority students are similar. STEAM learning is an important part of a
successful school culture, driven by a strong administrator and dedicated faculty. Data
from state tests shows steady improvement in students meeting or exceeding standards

(Harris & De Bruin, 2018).

Education is regarded as one of the most crucial drivers of socioeconomic
development, along with the realization of human potential, which is a fundamental right
for Bangladeshi citizens (Rahman et al., 2018). There are several issues with secondary

education in Bangladesh, including low enrollment and retention rates, inadequate
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teaching and learning, and a lack of relevance to the demands of the workforce of the 21st
century (Alam, 2009). With a more relevant and interesting learning environment that
equips students for success in the 21st century, STEAM education has the ability to
alleviate some of these issues (Yakman & Lee, 2012). The Primary Education End
Examination (PECE) and Junior School Certificate (JSC) were subsequently introduced
by the Bangladesh Ministry of Education to solve the myriad issues with Bangladesh's
educational system (Hossain & Jahan, 2021). However, the COVID-19 pandemic, which
has disrupted education and exacerbated preexisting inequalities in Bangladesh, has made
these problems worse. Later, the PECE and JSC exam systems were discontinued, and
Bangladesh's educational system went back to the old exam system, where students would
take the Secondary School Certificate (SSC) exam at the conclusion of their time in school

(Correspondent, 2022).

Even in the aftermath of a pandemic, the main focus of STEAM education is on
teaching students the skills they will need to succeed in the 21st-century workforce
(Pramesti et al., 2022). By combining the STEAM domains, STEAM education allows
students to apply their knowledge and skills across a variety of subjects and recognize the
connections between them. In a STEAM education program, lessons are learned through
hands-on, project-based activities that encourage students to apply their newly acquired
skills to resolve problems in the real world. Bertrand and Namukasa (2022) state that the
goal of STEAM education is to teach students how to think like designers, which entails
teaching them to be interested, look into alternatives, prototype and iterate, and consider

how their solutions will effect people and the environment.
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CHAPTER III:

RESEARCH METHODOLOGY

Chapter I11 provides information about the methodology used in this study which
consists of research approach and design, data collection techniques, data analysis, validiy

and reliability, and research athics.

3.1. Research Approach and Design

To provide an understanding of the topic at hand, the qualitative approach with
case study design is used. Crowe et al. (2011) said that an in-depth investigation and
analysis of a single occurrence of interest are the foundation of a qualitative case study,
which is a sort of research that aims to provide insights into that instance. To comprehend
the world better, this technique places more emphasis on qualitative data than on
quantitative data. According to Creswell and Creswell (2018), qualitative research is a
strategy for understanding and appreciating the diverse viewpoints that individuals and
groups have on a social or human problem. Since qualitative research makes it easier to
gain a thorough knowledge of the perspectives and experiences of research participants,
it is particularly well suited for the investigation of complex social phenomena including
culture, identity, and human behavior. According to Gay et al. (2012), the tone is also

unique and descriptory.

This investigation will be mainly concerned with how STEAM education is
implemented in secondary schools. The focus here is on teachers and students’ views and
understandings about their assessment of STEAM education in Bangladesh. A qualitative
case study gives the study a clear pathway to engage with the participants, who are the
main recipients of the STEAM education program in Bangladeshi schools. As for the case,

a public and a private secondary school located in Bogura, Bangladesh, were selected for
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this case study of the implementation of STEAM education. The schools are selected

because they offer STEAM education and use English as the medium of instruction.

3.2. Methods of Data Collection

The data collection techniques used in this study are observation, interviewing,

and focus group discussion.

3.2.1. Observation

One of the most crucial steps in qualitative research is simply observing the
phenomena under study. As indicated in the aforementioned sentence, this method entails
"systematically and meaningfully collecting data using one's senses, especially sight and
hearing” (McKechnie, 2008). According to Adler and Adler (1994), observations are the
"fundamental foundation of all research methods™ in the field of social and behavioral
sciences. The educational landscape, in particular, might be difficult to accurately
observe. McKechnie's (2008) observational approach was used for this investigation. The
researcher took notes and listened attentively while student teachers participated in
STEAM classes. All of the observing was done from the sidelines in a classroom setting.
The researcher's method of observation did not entail any communication or engagement

with members of the general population outside of selected STEAM education school.

3.2.2. Interview

The current study uses semi-structured interviews (see Appendix for the
interview) with district education officer and two school principals in Bogura,
Bangladesh. Due to the semi-structured interview's adaptable framework, the researcher
is able to prompt or encourage the interviewee if they express interest in what they are

saying or ask for further information (Rowley, 2012). Using this technique, the researcher
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can press the interviewee for more details or explore a different path of research motivated

by what the subject says.

3.2.3. Focus group Discussion

To better understand the phenomenon of STEAM education, the current study
uses focus group discussions (see Appendix for the FGD) with teachers and students in
two secondary schools in Bogura, Bangladesh. The students and teachers are interviewed
in separate groups. Focus groups are a kind of in-depth questioning that is done in a group.
They have a specific plan, size, makeup, and way of asking questions (Mishra, 2016). The
main subject of study is group interaction. Participants' reactions to each other's thoughts
and contributions affect the discussion. The aim behind using Focus group discussion is
to better coordinate the discussion about STEAM in groups of teachers and students. The
teachers in the focus groups were two of the three teachers in each group. While the

student groups consisted of six students in each group.

Table 3.1
Data collection techniques and Participants
Respondents
Data School doesn’t  School doesn’t
collection Sg.:.oél\ms have STEAM have STEAM District
method . curriculum curriculum Education
curriculum ) . :
(private) English (prlvate)_- (publlc)_- Office
Bangali Bangali
Observatio 3 classrroms n/a n/a n/a
n (including
teachers &
students
engagement)
Interview n/a 1 principal 1 principal Officer
FGD n/a 3 teachers 3 teachers n/a
6 students 6 students
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3.3. Data Analysis

In terms of data analysis, a systematic approach was employed, involving thematic
analysis of the data collected for the study. Thematic analysis is a systematic methodology
employed to discern, classify, and offer significant interpretations of data (Braun and
Clarke, 2012). The data collected from the study sites will be analyzed using Braun and
Clarke's (2012) six-phase thematic analysis framework to generate the final report. Those

steps are following:

This initial phase involves the examination and comprehension of the data
gathered from the study participants in order to become acquainted with the information.
The second stage is generating initial codes and during this stage of the study, the process
of assigning initial codes offers a comprehensive understanding of the collected data and
aids in the categorization of the responses. The inclusion of this feature facilitated the
subsequent identification of themes during the search process. The third stage was
searching for themes and this phenomenon occurs subsequent to the assignment or
generation of codes. The researcher analyzed the collected data and identify themes based
on the assigned categories of codes. Similarly, reviewing potential themes was the next
stage which started once the potential themes have been identified by the researcher, a
comprehensive review of these themes was conducted in order to consolidate certain
themes and, if necessary, revisit the codes to uncover additional themes that contribute to
a more comprehensive description of the study. Likewise, defining and naming themes
was the next step before the report is finished, the themes' names and meanings are labeled
in accordance with the findings. The final report was created at the conclusion and include

all pertinent study-related themes.
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The researcher used the six processes listed above to examine the data gathered
from the study participants in the current investigation. In light of the fact that the data
came from many participants with various levels of background. Data familiarization and
segmentation into recurrent patterns in the responses of the participants were part of the
initial stage. The segmented data were afterwards transformed into themes, which were

further examined and added to the final report.

3.4. Validity and Reliability

Data collection, analysis, and research quality depend on validity and reliability
(Shank, 2006). Creswell and Miller (2000) defines validity as a qualitative study's
accuracy from the researcher, participants, and readers' perspectives. Researcher
confidence in study results is validity. According to Yin (2009), the validity of qualitative

research depends on its reliability.

3.4.1. Internal Validity

Data credibility is internal validity in a qualitative study (Shank, 2006). Stake
(2010) defined triangulation as corroborating evidence from many sources. According to
Patton (2014), triangulation demonstrates that varied data or approaches may result in
different findings because they are sensitive to numerous real-world information.
Inconsistencies in findings across different types of data can provide insight on the
relationship between inquiry approach and the topic under study (Patton, 2014), not
undermine results credibility. Open-ended interviews and member verification can be
used to triangulate data in a qualitative case study (Bogdan & Biklen, 2007). In this study
the internal validy is achieved through triangulation both in data collection methods by
having observation, Interviews and FGD and further it is validated through data gathering

from different sources such as students, teachers and principals.
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Using multiple data sources, triangulation is a common method for analyzing
results. Cohen and Manion (2000) defined triangulation as a multifaceted approach to
understanding human behavior. Stake (2010) described triangulation as gathering
evidence from multiple people, types of data, or data collection methods for
corroboration. According to Patton (2014), triangulation demonstrates that different types
of data or techniques may produce various outcomes because they are sensitive to real-
world variations. A qualitative case study can include member checking, participant
responses, and interview questions to triangulate data (Bogdan & Biklen, 2007).
Triangulation, using several sources, and member checking to reduce bias and boost data
reliability (Bogdan & Biklen, 2007). Contrary to popular opinion, conflicting results
across multiple sources of data might help researchers understand the relationship

between the inquiry approach and the topic being examined (Patton, 2014).

This study will use a variety of data sources, such as focus groups, interviews, and
observation, to achieve triangulation. With the district education officer, two secondary
school principals from public and private institutions were subjected to a semi-structured
interview.Additionally, conversations in focus groups with instructors and students from
the same school are held. Additionally, a private English-medium school was seen

implementing STEAM instruction.

3.4.2. Reliability

Huck (2012) defines reliability as "the consistency of the results for a variable
within an assessment or other form of the research instrument.” inside a relatively short
amount of time, the data for this STEAM education implementation were gleaned from
observations, interviews, and discussions held inside focus groups. According to Bogdan

and Biklen (2007), conducting interviews, checking in with other members of the group,
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and using triangulation are all effective ways to lower the possibility of bias and raise the
dependability of the data. According to Merriam (2002), reliability is defined as the
capability of other researchers to replicate the findings of an investigation by employing

the same research methodology.

In this study, reliability is ensured by being thorough, careful, and honest in
conducting the research. The data for STEAM education implementation were collected
through observations, interviews, and focus group discussions within a relatively short
timeframe. To minimize bias and enhance data dependability, 1 followed effective
practices, such as conducting interviews, seeking input from group members, and using
triangulation, as recommended by Bogdan and Biklen (2007). Moreover, my research
methodology is structured to maintain consistency during data collection, allowing other
researchers to replicate the study and verify the findings, in line with Merriam's definition

of reliability (2002).

3.5. Research Ethics

Research ethics ensure scientific impartiality, human rights, and social cohesion.
ensuring safe, informed consent to research. Wellington (2000) defines ethical
consideration as group or profession-specific morality for leading. understanding ethical
considerations for researchers and study. Education researchers are accountable to
participants, beneficiaries, the field of knowledge, and colleagues (Govil, 2013).
According to Gajjar (2013), ethical considerations improve the study's goals, prevent
fabrication and advance the truth, foster accountability, mutual trust, and respect, gain
public support for the study, and strengthen moral and societal values. This study
acknowledges that research ethics are crucial to study integrity, trustworthiness, and
dependability. The following are some of the most important factors that should be taken

into consideration:
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Informed Consent: The researcher provided an explanation of the potential
repercussions that could result from the research participants' participation. According to
Israel and Hay (2006), the researcher shared information with the participants regarding
the prospective outcomes of the study, as well as its goals, benefits, needs, dangers,
challenges, and discomforts. In addition, the researcher made sure that the participants

had the chance to actively participate in information exchange.

Confidentiality and Anonymity: The researcher took measures to safeguard the
confidentiality of participants' information and maintain the anonymity of their responses
(Israel & Hay, 2006). The confidentiality of the participants was safeguarded by

implementing anonymization techniques, as ensured by the researcher.
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CHAPTER1V:

FINDINGS AND DISCUSSION

A thorough analysis of the research findings is provided in the findings section,
which offers a context-specific explanation of the relevance and significance of the
findings in Bangladeshi secondary schools. Observations were the first step in the study
of STEAM education. This was followed by individual interviews with principals and the
district education officer, as well as focus group discussions with students as well as
teachers. The discussion section examines the elements that lead to implementation as
well as the advantages and disadvantages of STEAM programs that have been put into
practice. It also discusses potential difficulties and roadblocks. It also discusses how
STEAM education affects students' drive, imagination, critical thinking, and goals for

their future careers.

4.1 Findings

The goal of the STEAM education school observation is to understand the
engagement between teachers and students, how STEAM methods are applied in practice
and to gain insight into teaching methods with learning experiences. It enables researcher
to explore the impact of STEAM education on STEAM curriculum implementation, use
of resources and technology, student motivation and engagement, and student learning
outcomes. As a researcher, | spend time in classrooms observing teachers' delivery of
STEAM classes, what kinds of projects or practical activities students complete, how
technology is incorporated into the teaching and learning process, and the level of student
participation. By comparing the observations and the findings, it is possible to identify
the findings of the first research question in 4.1.1, the findings of the second RQ in 4.1.2,

and the findings of the third research question in 4.1.3.
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4.1.1. Current State of STEAM Education Implementation in Bangladeshi
Secondary Schools (RQ.1)

4.1.1.1. District Education Officer's Perspective

The district education officer thinks STEAM education will benefit students'
academic and eventual employment success. The goal of STEAM education is to provide
students with the transdisciplinary knowledge and skills they need to succeed in the
workforce of the twenty-first century by combining science, technology, engineering, the

arts, and mathematics into a single educational experience.

Since Bangladesh's National Curricular Framework 2021 adopted an assessment-
based education system for secondary school grades 6 and 7, many curricular changes
have occurred. Books are now taught differently. STEAM education will change
textbooks for a practical education system. Seminars and training programs will be held
to give instructors the skills and knowledge they need to teach STEAM courses, as the
National Curriculum Framework 2021 requires (NCTB, 2023). According to the district

education officer,

"For the implementation of STEAM education and the education ministry’s

guidelines, teachers will be trained according to their subject and teaching

methodology; also, as STEAM is a practical-based education system, lab classes
will be implemented™ (District Education Officer).

STEAM Education training aims to help teachers implement cutting-edge
teaching techniques and integrate practical activities into their classes. In order to achieve
the goal of government stragic plan named Digital Bangladesh, IT labs have been set up
in schools, and schools will also be modernized for each level of STEAM education as a
practical-based in the STEAM education system. For instance, making sure that schools
have explore to relevant educational software, simulations, and online resources to
improve the learning experience; making sure that there are quality labs to support

practical experiments and project-based learning; setting up labs to encourage students to
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participate in a variety of creative projects, etc. The implementation of STEAM education
should also be continually improved by using data and input from teachers and students,

and schools should be observed to explore its effectiveness.

4.1.1.2. Principals’ Perspectives

According to the public secondary school principal, a new education policy has
been proposed based on the National Curricular Framework 2021 (NCTB, 2023), even
though Bangladesh does not currently have a STEAM education policy. As opposed to
this, the test-based education system has begun in junior secondary school grades 6 and 7

and will be in place from pre-primary through grade 12 at once.

“But in today's digital world, where technology is altering industry and society, a

crucial STEAM education will do just that, preparing our students to embrace the

opportunities and challenges that lic ahead” (Principal).

STEAM education is an innovative and comprehensive approach of education. It
integrates multiple disciplines into an interdisciplinary framework that fosters critical

thinking, problem-solving, collaboration, and creativity. This education will equip

students with the necessary skills and knowledge to thrive in a rapidly changing world.

Students will receive practical knowledge in junior secondary school through
STEAM education as they experiment and discover the wonders of the natural world
through science. The STEAM curriculum also includes engineering, which encourages
students to think creatively and solve issues. It will teach students how to use creativity
with math and science to address problems in the real world. However, the arts foster
creativity and infuse beauty and passion into the fields of science and technology.
Students can grasp complicated issues clearly and precisely through the use of

mathematics in STEAM education. If STEAM education is adopted, there will be teacher

43



training and laboratories at each level of STEAM education, which is now being done in

accordance with the National Curricular Framework 2021 (NCTB, 2023).

According to the private secondary school principal, private secondary schools are
more prevalent in Bangladesh because private schools frequently place a greater emphasis
on better facilities, resources, and technological integration. The National Curricular
Framework 2021 aspires to develop assessment-based education in grades 6 and 7 in
secondary schools, even though STEAM education, or practice-based education, is not
fashionable. Some of the private English-medium schools in Bangladesh's main cities
offer pupils specialized courses in areas like coding, programming, or engineering to
fulfill the demands of the modern day. These schools are lab-based and cater to students

who want to address the difficulties of the modern age.

Element such as curricular requirements, exams, and expectations that place a
stronger emphasis on academic courses may also have an impact on the adoption of
STEAM education in Bangladeshi secondary schools. Even though the curriculum
includes all the STEAM courses, engineering is not one of them. In order for subject
instructors to enthusiastically participate in courses if STEAM is introduced, the
government will also need to administer the training program. Additionally, the private

secondary school's principal stated,

“Online education system started for the first time during the corona pandemic,
initially all students attended regular classes, but some students got involved in
social media and group games and they fell behind in learning” (Principal).

The deployment of STEAM education systems should be continuously monitored
in terms of technology utilization in order to retain students' enthusiasm for studying.
Technology in STEAM education can increase student engagement and learning, but it

must be used with caution to reduce distractions. The principal can support students in
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their studies and make the most of STEAM education by using engaging digital tools,
implementing a blended learning approach, developing quality content, actively
monitoring student activity, designing insightful assessments, and encouraging

responsible use of technology.

This focus group discussion's objective is to look at the benefits, drawbacks, and
opportunities related to STEAM education. Helping children develop abilities like critical
thinking, teamwork, and problem-solving is a major focus of the STEAM curriculum.
Both the teachers and the students can add insightful group discussions to the study
project. This is so that the instructional approach can be improved and molded according
to the perspectives of the teachers and pupils. An open and cooperative discourse reveals
creative suggestions, doable strategies, and potential areas for development in the

implementation of STEAM education in secondary schools.

4.1.2. Challenges and Opportunities Associated with Implementing STEAM

Education (RQ.2)

4.1.2.1. Challenges for Teachers

Teachers in both public and private schools may find it difficult to modify
current curricula to include STEAM subjects, according to secondary school teachers. To
make sure that the STEAM method is in line with the recommended curriculum, that exam
criteria are met, and that key knowledge and skills are covered across a variety of topics,
careful planning and curriculum development activities are necessary. According to a

teacher,

"Since this curriculum emphasizes practical learning, we need training, and the
students will need appropriate lab classes for quality practical classes where we
will teach them™ (teacher).
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In order to give students the knowledge and skills they need, teachers too need
training. Teachers might not have the pedagogical expertise and abilities needed to
successfully incorporate these issues into their teaching methods. For effective integration
of STEAM education into teaching practices, teachers in both professions require specific
training and professional development programs. Building teachers' knowledge, abilities,
and self-assurance in delivering STEAM classes requires continual training due to the
multidisciplinary character of STEAM disciplines and the demand for novel pedagogical

techniques.

Education in the STEAM fields is very different from conventional educational
approaches. Teachers in both public and private schools will have a difficult time coming
up with the right assessment methods and tools to gauge students' creativity, problem-
solving abilities, critical thinking abilities, and interdisciplinary learning outcomes. In
Bangladesh, there may be resource limitations for both public and private schools.

Another teacher said,

"No distinction can be made between government and private schools; equipment
should be provided in lab classes according to the number of students™ (teacher).

Limited funding, a lack of infrastructure, and an inadequate supply of laboratory
equipment, technology tools, and teaching materials can all hinder the execution of hands-
on STEAM activities and practical learning experiences. Even if the government is
providing the technology and lab equipment, it is still necessary to periodically examine
them. The demands of the teachers at both institutions are frequently excessive, leaving
them little time for lesson planning and instructional preparation. Designing
interdisciplinary lessons, working with other teachers, and leading practical activities are

all steps in the integration of STEAM learning that take more time and effort.
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Last but not least, for STEAM education to be successfully implemented in
secondary schools, both public and private instructors require assistance, direction, and
opportunities for collaboration. To overcome these obstacles and facilitate the successful
implementation of STEAM education in both public and private secondary schools in
Bangladesh, adequate investment in resources, curriculum reforms, teacher training
programs, assessment reforms, and creating a supportive educational ecosystem are

necessary.

Based on the researcher’s observation, Teachers have faced many challenges in
implementing and teaching STEAM education in schools, as they have been trained and
built practical classrooms to implement STEAM education in schools. For example,
limited budgets or inadequate infrastructure to explore the materials and technical devices
needed for effective STEAM learning were barriers to implementing lab activities,
experiments, and projects. Teaching and integrating multiple disciplines in STEAM
education were challenging for teachers. To overcome these challenges, teachers are also
trained to effectively integrate STEAM education into their teaching practices, which
helps them develop pedagogical strategies, incorporate project-based learning, and keep
pace with advances in STEAM education. On the other hand, traditional assessment
methods, such as written tests, cannot effectively capture the various skills and
competencies developed through STEAM learning. Another difficult task for teachers
was to develop appropriate and effective assessment strategies that matched the practical

and innovative character of STEAM.

4.1.2.2. Opportunities for Teachers
Despite these challenges, teachers have the opportunity to discover how

technology tools and resources can improve student engagement and learning. Teachers
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with strong backgrounds in the visual arts can incorporate artistic aspects into courses,
inspiring students' self-expression and creativity. The first opportunity in STEAM
education, according to secondary school teachers in both public and private secondary
schools, is practical education. Students can apply theoretical information to real-world
circumstances thanks to STEAM education's emphasis on experiential, practical learning.
Speaking about the opportunity, a teacher said,

"In order to give students knowledge about the real world, we must first gain

knowledge about the real world, and as teachers it is our responsibility and duty
to keep ourselves in constant study" (teacher).

Experiments, group projects, and other group activities are some of the ways in
which teachers provide students the opportunity to enhance their practical skills and get
new insights into how concepts and theories can be applied to situations that occur in the
real world. Teachers do this so that students can become more well-rounded. Additionally,
STEAM education uses an interdisciplinary approach that unites several fields of study
and encourages all-around learning. Teachers have the chance to create lessons and
exercises that help students develop a deeper comprehension of linkages to the real world

and foster critical thinking, problem-solving, and creativity.

Collaboration, teamwork, and efficient communication are encouraged by

STEAM education. A teacher said about teamwork,

"Students will no longer be busy with individual learning, students will learn and
understand from school life how to coordinate with their classmates, which will
be beneficial in their future or career" (teacher).

To help students collaborate and acquire the skills necessary for teamwork in the
workplace, teachers support group projects and problem-solving activities. When given
the opportunity to work in groups, students will be more innovative and creative in their
work since STEAM education encourages them to explore, experiment, and think

critically. In order to encourage students to come up with novel answers to global
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problems, we will cultivate an environment that encourages curiosity, taking risks, and
open inquiry. Bangladesh is technologically far ahead of other countries; as a result,
STEAM will combine technology and education to help pupils gain technological literacy
and expertise. Through IT teachers, kids will learn how to use digital technologies to
prepare for the digital age and use them in their future employment in STEAM-related

fields.

By producing a workforce with the ability to flourish in the contemporary
economy, a focus on STEAM education would increase Bangladesh's competitiveness on
the global stage. Teachers can encourage students to pursue higher education and
professions in STEAFM-related fields by helping Bangladesh develop its technology and
creativity. whereby students will strengthen their critical thinking, problem-solving, and
adaptability skills in order to provide themselves with the information and abilities
required for a variety of occupations in science, technology, engineering, the arts, and
mathematics. In addition, sharing best practices and successfully implementing STEAM
education would help students in Bangladesh achieve their full potential. Collaboration

between public and private secondary schools will help this happen.

In terms of opportunities, the researcher also observed that the STEAM education
teachers are expected to teach is fraught with difficulties, but there is no shortage of
potential. Therefore, despite the difficulties that may arise, instructors are given the
training they need to successfully incorporate STEAM learning into their classroom
activities. Learning in the STEAM disciplines gives educators the opportunity to take an
active role in the education of their pupils. Teachers have the ability to increase student
involvement and interest in STEAM classes by incorporating hands-on activities,

applications that are relevant to the real world, and problem solving. Teachers have the
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power to create cooperative learning settings in the classroom, in which students work
together in groups to improve their ability to communicate, interact, and work effectively

in a group setting.

Through STEAM learning, teachers support their students' creativity and
innovation. To encourage students' critical thinking and creativity, teachers can
experiment with different teaching methods, project-based learning strategies, and open-
ended challenges. By encouraging student innovation through STEAM learning, teachers
can relate classroom learning to real-world situations. To show how STEAM concepts
can be applied in practice, teachers can use examples and industry collaborations. It
improves students' understanding and motivation. Last but not least, teachers complement
STEAM learning with technological tools. Teachers at this school embrace coding, so
using technologies like simulations, modeling tools, coding platforms, and online
resources, they provide dynamic learning opportunities for students and introduce them

to cutting-edge innovations.

4.1.2.3. Challenges for Students

Students' unexpected inability to comprehend the new curriculum presents a
difficult STEAM education challenge for secondary school students in private as well as
public schools. Students have not studied English in their primary schooling lives as they
abruptly enter secondary school, which is why they are having numerous issues with
English courses in the National Curricular Framework 2021 for grades 6 and 7. According

to students who have just passed grade 5 and progressed to grade 6,

"We are very weak in English; the English we learned in primary education is
different when we come to secondary education. Which is difficult for many
students" (student).

50



Despite the fact that many students struggle with English language proficiency,
dialogue writing is part of the curriculum. Similarly, if language is employed in STEAM
education, it needs to be taught effectively. Practical education is not widely available in
Bangladesh's public or private schools, and only Grade 8 science graduates have explore
to practical lessons. Additionally lacking in instructional resources and technical
equipment is the IT lab. Bangladeshi students are used to traditional teaching strategies
that prioritize memory. Some students may find it difficult to change their learning
mindsets while using interactive and inquiry-based learning techniques in STEAM

education.

In Bangladesh, social mores and cultural preconceptions extend beyond the study
of science. The arts of singing, acting, dancing, and debate are also well-suited to some

students. According to the students who want to dance, sing, and give speeches,

"We are somewhat aware of the two educational principles in STEM, or STEAM,
but we agree on the way to implement STEAM. Because we students who are
addicted to dancing, singing, or art can do it in detail” (student).

This focus may lead to a bias in favor of STEM disciplines within the STEAM
framework, potentially devaluing the arts and deterring students from pursuing their
creative potential. Standardized examinations and other conventional methods of
evaluation fall short of accurately capturing the abilities and learning outcomes acquired
through STEAM learning. Within the confines of conventional evaluation frameworks,
students may find it difficult to demonstrate their creativity, problem-solving prowess,
and critical thinking talents. The diverse employment prospects in STEAM-related
professions, which are not taught at all in school life, are not sufficiently explained to
pupils, and thus they lack suitable career assistance. By doing so, students will be able to

comprehend how STEAM education is used in real-world situations and what career

pathways might be available to them.
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The study's observations also indicated that students face a number of problems.
Understanding and combining concepts from a variety of fields presented a significant
obstacle for students participating in STEAM-based educational programs. It can be
challenging to navigate the complexities of inter-disciplinary learning and to apply
information in ways that cut across academic boundaries. Because mastering STEM
subjects requires students to engage in critical thinking and information analysis in order
to participate in activities that involve problem-solving, In the beginning, these talents
were challenging to develop for some of the kids. On the other hand, a few of the students
admitted that working in groups can be difficult, but they all agreed that studying STEAM
was vital to the development of strong communication and collaboration abilities.
Education in the STEAM disciplines promotes student autonomy and an inquiry-based
approach to learning. There are certain students who may have difficulty managing their
own learning by establishing goals and adopting initiatives that call for support from the

teacher.

4.1.2.4. Opportunities for Students

After conguering the obstacles, the possibilities that the students will be given will
be crucial in helping them confront the challenges of the twenty-first century. We students
participate in experiments, projects, and activities right from school because STEAM
education places a strong emphasis on practical learning and practical experience. A

student claim that,

“By applying theoretical knowledge to practical tasks, we students gain a deeper
comprehension of ideas and problem-solving skills in different topic areas are
linked via STEAM education” (student).

To help them build a comprehensive awareness of the world and how many fields

intersect, students have the chance to discover how several disciplines are interconnected.
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Students are encouraged to think creatively, investigate novel concepts, and invent
through STEAM education since they will have the chance to learn how several fields are
interconnected. Students can express their creativity through projects like designing,
building, or artistic expression. These projects encourage experimentation, curiosity, and

thinking beyond the box.

Students have the opportunity to cultivate an entrepreneurial attitude that will
benefit our future ventures. Students can explore prospective occupations that match their
interests and strengths by gaining knowledge, skills, and real-world experience in
STEAM disciplines. Technology-based tools are used in STEAM education to improve
the educational process by allowing students to investigate, model experiments, and
acquire technical abilities that are ever more crucial in the current world. Collaborative
projects and group work that simulate real-world scenarios are frequent components of
STEAM education. It promotes personal development and lifelong learning. In light of
this, students can cultivate a growth mindset and set themselves up for lifelong self-
improvement and adaptation in a world that is changing quickly. Students' ability to
compete globally can be increased by participating in STEAM education. It values those
who possess strong analytical, technical, and creative skills that are compatible with the

requirements of the contemporary employment market.

Ultimately, the introduction of STEAM education will give students in
Bangladesh's secondary public and private schools the chance to acquire a variety of skills
that will motivate youngsters like us to be prepared for success in the 21st century global
environment. Despite these challenges, STEAM education allows students to participate
in experiments, projects, and activities, encouraging critical thinking, problem solving,

teamwork, and creativity, as the researcher observed. Students are exposed to the outside
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world through practical classes, experiments, and projects. Students are motivated to think
creatively and innovatively as a result of their education. It gives students the opportunity
to come up with their own ideas, consider many options, and work on open-ended
problems. STEAM learning improves students' ability to think critically, take risks, and
develop original ideas. As part of this education, students are often required to work in
teams and complete group projects. Students gain the ability to communicate effectively
with peers, share their ideas, and work toward a common goal. It helps develop
interpersonal skills important for academic success, such as collaboration, leadership, and

clear communication.

Students have the opportunity to strengthen their digital technological skills
through STEAM education. They are using various Steam-related technological devices,
programs, and technologies while coding. As a result, students now have the skills needed
for today's world. Students who receive STEAM education develop a love of learning and
a respect for lifelong learning. Although STEAM education is in all departments of the
school curriculum, engineering is new, and because of this, engineering students are
learning engineering measurement, robotics, and drawing through AutoCAD. Students
who take a STEAM education are better prepared for careers in science, technology,
engineering, the arts, and mathematics. It helps students discover their interests and

passions through a variety of STEAM-related occupations and careers.

4.1.3. Attitudes and Perception towards STEAM education (RQ.3)

4.1.3.1. Teachers' Attitudes and Perceptions

Teachers claim that while STEAM education shares math, science, technology,
and the arts with the middle school curriculum, engineering does not. since the material

here differs from what is covered in the textbook. To keep up with changes in scientific
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knowledge, teachers may need continual professional development. However, technical
or ICT education is a big part of what all schools are doing. Teachers can discover how
technology tools and resources can improve student engagement and learning. Artistic
aspects can be incorporated into courses by teachers who have strong backgrounds in the
visual arts. The classroom can benefit from the arts' ability to inspire students' self-

expression and creativity.

A crucial component of education is the teaching of mathematics, and many
educators are skilled and knowledgeable in this field. They might feel at ease instructing
students on mathematical ideas, problem-solving strategies, and logical thinking abilities.
However, a teacher claims that teachers will come up with inventive strategies to deal
with arithmetic fear or to interest students who have difficulty with the topic. As was
indicated at the opening, teaching engineering principles would be foreign to many
teachers, especially those without an engineering background, as engineering is not a
separate subject within the curriculum. To effectively teach engineering concepts, design
thinking, and problem-solving techniques, they could feel that they need more help and
training. Whether the teacher works in public or private secondary schools, the resources
that are available, the support from the administration, and the collaboration with
colleagues will all have a huge impact on how comfortable and enthusiastic teachers are

about teaching and learning each component of STEAM education.

The study also observed that teachers who encourage a supportive environment
should make the classroom a safe place for students to express themselves without
inhibition. Across all types of instruction, teachers provide opportunities for group
projects and cooperative learning. Students are motivated to participate in debates,

exchange ideas, and thereby take different perspectives into account. Students can then
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express their curiosity and feel safe to think creatively. Additionally, teachers in subject-
based classes engage in open-ended inquiry, which encourages students to engage in
deeper inquiry-based learning. By harnessing students' skills and ingenuity to tackle

challenges, collaborative activities also encourage innovation.

Within the STEAM field, teachers instruct students using a variety of perspectives,
theories, and instructional strategies that help develop a more comprehensive
understanding of the material and strengthen students' critical thinking abilities. Students
who receive a STEAM education develop a growth mindset, which holds that knowledge
and abilities must be acquired through effort and repetition. This is because through this
type of learning, students embrace curiosity and take intellectual risks to enhance their
creativity and critical thinking abilities. Students eagerly anticipate novel insights,
perspectives, and ideas. Students also apply creative thinking and problem-solving

techniques to their own projects.

4.1.3.2. Students'’ Attitudes and Perceptions

Students assert that because STEAM education prioritizes theoretical and practical
education, we can effectively grasp all facets of this educational policy. Science is an
intriguing topic to study since we students are inherently curious about the world around
us. Through this education, we can take part in practical experiments, inquiry-based
learning, and scientific concept exploration. Because we live with technology every day,
we can employ the most up-to-date tools to make learning more enjoyable. For students
in secondary schools like, engineering will be an engaging and useful part of STEAM
education. Problem-solving, critical thinking, and project design will all be opportunities

provided through practical learning. Although mastering engineering ideas to address
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problems in the real world is difficult, we students will approach it with a constructive

outlook.

Students' reactions to art-related materials will vary. Artistic pursuits, including
debate, music, theater, and drama, may appeal to students who have a natural interest in
the arts. This education allows us to better prepare for a variety of competitive activities.
There will be wide disparities in how students feel about arithmetic. Mathematical riddles
and equations will be pleasant to solve, and students will like the logical and problem-
solving parts of the subject. Students' interest and motivation will rise if there are

interesting and useful applications of mathematics in the curriculum.

4.1.3.3. Students' Learning and Practical Experience

STEAM education encourages active learning strategies that let students do
experiments, pursue inquiry-based learning, and investigate scientific ideas. With this
strategy, students' understanding is enhanced, and learning is more fun. The students

claim that,

“If their educational system is practical-focused, then they will be able to
understand the theory and even the written material in their textbooks” (student).

The learning process is improved, and students may keep current by incorporating
technology into STEAM instruction. Students have the chance to practice project design,
critical thinking, and problem solving when engineering is integrated into STEAM
instruction. Despite these difficulties, students approach engineering subjects from a

positive angle, which improves their hands-on learning.

4.1.3.4 Students' Entrepreneurial Mindset

Students who participate in STEAM-related activities are more likely to develop

an entrepreneurial spirit because they are taught to think creatively and find solutions to
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issues. Students are given the opportunity to improve their preparation for a variety of
competitive activities thanks to this education. The incorporation of the arts into STEAM
education inspires students to express themselves creatively and in their own unique ways,
both of which contribute to the development of an entrepreneurial attitude. Students have
the chance to cultivate their uniqueness and freely express themselves through the
medium of the arts, which is one of the learning modalities available to them. Students
have the opportunity to study their particular interests, passions, and personal narratives
when they participate in artistic activities such as visual arts, music, dance, or theater.
This form of self-expression helps create originality as well as confidence and the bravery
to try new things, which are all benefits of developing one's own unique voice. Students
are encouraged to completely accept who they are and to seek out methods to turn their

personal experiences into ideas for businesses they could start.

Students develop an entrepreneurial attitude by engaging in artistic exploration
and expression as part of their classroom experience. Students who have this mentality
are distinguished by their insatiable curiosity, inventiveness, flexibility, and passion to
make a difference in the world. Students are inspired to question the status quo, to
challenge assumptions, and to create new ways of doing things when they participate in

the arts. According to a female student,

"Many individuals look down on those of us who continue to study in the
humanities after the eighth grade; yet, if STEAM education is implemented, it will
be advantageous for us. Because we include the arts in our school curriculum, we
have the ability to mold the future” (student).

STEAM integrates art into education, developing students' creative and
entrepreneurial potential. They develop the skills and perspectives needed to navigate the
ever-changing landscape of entrepreneurship, where creativity, innovation, self-

expression, and interdisciplinary thinking are key drivers of success.
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4.1.3.5. Students' Global Competitiveness

STEAM education prepares students for global competitiveness by equipping
them with the skills and knowledge necessary for the 21st-century workforce. Students
are able to develop abilities such as critical thinking, problem-solving, teamwork, and
creativity through the multidisciplinary approach of STEAM education. These are all
talents that are highly appreciated in today's global job market. According to students who

always involve themselves with technology,

“We can learn about engineering and technology in detail after grade 12 if we
study engineering and technology by STEAM education, we will get practical
knowledge about engineering and technology right from school life” (student).

Furthermore, STEAM education encourages self-directed learning and an inquiry-based
approach, which are essential for lifelong learning and adaptability in a rapidly changing

world.

4.2. Discussion

In this section, the researcher will provide a comprehensive discussion of the
findings derived from the collected data pertaining to the research questions. Specifically,
sections 4.2.1 and 4.2.2 will focus on first research question. Sections 4.2.3 and 4.2.4 will
delve into the second research question. Lastly, section 4.3.4 will center around the third
research question. The discussion will offer valuable insights into the benefits and

implications of implementing STEAM education in Bangladesh's secondary schools.

4.2.1. Curriculum Development

STEAM (Science, Technology, Engineering, Arts, and Mathematics) curriculum
creation extends beyond the simple combination of the courses STEAM is made of. The
objective is to establish an interdisciplinary framework that encourages a comprehensive

knowledge of contemporary issues (Bassachs et al., 2020). The curriculum is created to

59



prepare students for the challenges of the workforce of the twenty-first century (Singh,

2021).

A comprehensive STEAM program must identify relevant learning objectives,
include concepts from other disciplines, and link them to academic standards. Students
can explore concepts, practice, and solve real-world problems. Determine the required
knowledge, skills, and abilities that students will learn through STEAM education and the
targeted learning goals for each topic. These include critical thinking, problem-solving,
creativity, teamwork, communication, and information application. It is crucial to work
together with topic instructors to design cross-curricular modules or projects. Identify the
connections between the content and skills of each course that can enhance the learning
process as a whole. Seek out opportunities to reinforce ideas across disciplines and to

inspire students to draw connections between them.

Project-based learning, assessment, practical learning opportunities, and
technological instruction will all be part of the curriculum. These aspects can be taken
into consideration while building a robust and engaging STEAM curriculum for
secondary schools that promotes interdisciplinary learning, critical thinking, creativity,

and problem-solving abilities in students.

4.2.2. Training and Development for Teachers

The successful implementation of an interdisciplinary curriculum depends heavily
on the training and development of teachers for STEAM education. Teachers must be
knowledgeable in their subject areas of expertise and the pedagogical strategies
supporting integrated learning (Pant et al., 2020). Workshops on collaborative teaching
techniques and education using modern technology that can improve education

delivery are frequently included in professional development programs (Boice et al.,
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2021). With the scientific and technological advancement of STEAM education, teachers
are also encouraged to participate in continuous learning. The study also found that
teachers development and on-time trainings prior to the implemention of STEAM is an

essential area of consideration.

In order to integrate STEAM education in secondary schools, it is imperative that
teachers receive training and growth. The facilitation of STEAM learning experiences and
the integration of multidisciplinary approaches in classrooms will heavily depend on
teachers. Professional development programs centered on certain pedagogical techniques
for STEAM instruction will be made available through the training. Training will provide
teachers with a strong foundation in the STEAM subjects they will be teaching.
Knowledge of science, technology, engineering, the arts, and mathematics in depth is
beneficial to teachers' professional development. Working with subject-matter experts,

attending workshops, online classes, or seminars are some possible options.

Given the significance of engineering and technology in STEAM education,
instructors must be trained in the proper use of technological tools and resources. There
will be workshops or training sessions that assist STEAM learning using software,
hardware, coding platforms, robotics, or digital simulations. The development of teachers'
abilities to foster student collaboration and teamwork should be the main focus of training.
Additionally, it aids educators in creating alternate assessment plans that support STEAM
learning objectives. Give instruction on how to evaluate student learning through
performance-based tests, portfolios, presentations, and demonstrations. It creates
professional learning networks where educators can interact, exchange knowledge, and
benefit from one another. These networks of STEAM educators might be found outside

of schools or within them.
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Secondary schools can provide teachers with the information, abilities, and tools
necessary to successfully adopt STEAM instruction by offering substantial training and
development opportunities. The successful integration of interdisciplinary techniques is
facilitated by teacher empowerment through professional development, which also

encourages innovation and improves students' STEAM learning experiences.

4.2.3. STEAM Labs in the Classroom

The incorporation of lab instruction as an essential component of STEAM
education in secondary schools is currently in the process of being implemented. These
educational establishments provide their students with opportunities for experiential
learning, which develops a wide range of critical thinking abilities. These skills include
inquiry, problem-solving, and the application of knowledge in situations that are
representative of the outside world. Develop experiments and projects for the classroom
that meet the requirements of the STEAM curriculum. Conceive of projects that
incorporate ideas from a variety of disciplines, keeping in mind the interdisciplinary
character of the STEAM subjects. Experimentation, technical solutions, prototyping, the
production of visual works of art, and even coding chores could all fall under this
category. In addition, check to see that the laboratory is outfitted with the instruments,
resources, and apparatus that are necessary to support STEAM activities. This may
involve having explore to the appropriate software or hardware, measuring instruments,

safety gear, arts and crafts materials, as well as objects from technology or science.

To evaluate student learning in lab classes, use appropriate assessment procedures.
Observations, lab reports, project presentations, or peer evaluations are a few examples
of formative and summative assessments to take into consideration. In order to build a

comprehensive STEAM-oriented educational environment, major changes in terms of
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open e-learning and educational resournces both for students and teachers needs to meet
(Soroko et al., 2020). To direct students' learning and promote growth, provide them with
timely, positive feedback. Middle schools can develop engaging learning environments
where students can investigate, test, and apply STEAM ideas in real-world settings by
including these factors in their lab sessions. Students' abilities to solve problems, think

critically, and connect with STEAM as a whole are all improved by lab experiences.

4.2.4. Students' STEAM Education

The implementation of STEAM education in Bangladesh's secondary schools can
enhance students' educational opportunities in a number of ways, according to the pupils.
Education in the STEAM fields promotes participation and active learning. Students may
understand the significance of what they are learning and how it pertains to the world
around them when real-world situations and practical activities are incorporated into the
curriculum. This enhances the educational process and motivates students. The chance to
explore various fields and draw connections between various subjects will be provided
for students. By encouraging students to think critically and creatively across disciplines,
this interdisciplinary approach aids in their conceptual growth. In addition, students
encounter difficult problems that call for analytical thinking, the creation of novel
solutions, and peer collaboration. Their capacity to approach issues from various angles
and come up with answers grows as a result, preparing them for the real world and their
future employment. Students learn to express themselves clearly, listen attentively, and

work together to attain a goal.

4.2.5. Views and Opinions of Teachers and Students

STEAM education, which includes math, science, technology, and the arts, is a

crucial component of the secondary school curriculum. However, engineering is not
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covered in the textbook, and teachers may need continual professional development to
keep up with changes in scientific knowledge. Technical or ICT education is a big part of
all schools, and teachers can incorporate technology tools and resources to improve
student engagement and learning. A study conducted by Park et al., (2016) found
teachers positive view regarding STEAM education, but the teachers were constrained
given the workload, and technological expertise required to effectively run STEAM
education. The classroom can benefit from the arts' ability to inspire students' self-
expression and creativity. While Teaching engineering principles may be foreign to many

teachers, especially those without an engineering background as this study found.

The resources, support, and collaboration with colleagues significantly impact the
comfort and enthusiasm of teachers in teaching and learning each component of STEAM
education. Teachers should create a supportive environment by providing opportunities
for group projects, cooperative learning, and open-ended inquiry-based learning. STEAM
education develops a growth mindset by embracing curiosity and intellectual risks to

enhance creativity and critical thinking abilities.

STEAM education emphasizes both theoretical and practical learning, giving
students the opportunity to investigate a wide range of facets of educational
administration. Activities connected to science, engineering, and art are attractive options
for students who have a natural curiosity about the world that surrounds them. Students
have the opportunity to engage in activities such as problem-solving, critical thinking, and
the design of projects when they participate in practical learning. However, because math
has relevant and practical applications across the curriculum, students may find it
interesting and motivating. Students who receive schooling that places a strong emphasis

on STEAM education have a more nuanced grasp of their interests and areas of strength.
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Giving students the chance to learn practically helps them better understand
engineering concepts and fosters an entrepreneurial spirit. Participating in STEAM
classes that use technology allows students to develop their project design, critical
thinking, and problem-solving skills. Students' hands-on learning is improved by using
this method, and they are more equipped to compete in a variety of activities. Students'
ability to acquire an entrepreneurial mindset is aided by this educational approach.
Participating in artistic pursuits such as art, music, dance, or theater can help to foster
creativity or self-expression as well as interdisciplinary thinking. Betrand & Namukasa
(2020) found that perservance, adaptability and transferable skills are three areas students
benefited and considered crucial for their wholistic development with the help of STEAM

education.

Students will be equipped for global competition by learning the abilities
necessary for work in the 21st century by putting this strategy into practice. Skills like
critical thinking, problem-solving, teamwork, and creativity, which are highly prized in
the contemporary global job market, are developed by students who take part in STEAM-
related activities. Additionally, learning focused on STEAM disciplines promotes
independent and inquiry-based learning. Students' capacity for lifelong learning and

adaptation to a changing environment is strengthened.

The ingenuity and creativity of STEAM education depends on design and art.
They are encouraged to investigate, think creatively, and find answers to issues. When
students engage in STEAM learning, they can study more independently. Students that
study STEAM courses can develop their skills. Students' feelings will mature and they
will have more time to study if they are given the freedom to choose their own projects

and academic subject.
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CHAPTER V:

CONCLUSION AND RECOMMENDATIONS

The paper discusses the relevance and value of STEAM education in Bangladeshi
secondary schools after implemention with a purpose of looking into the state of STEAM
education implementation in Bangladeshi secondary schools at the moment together with
challenges and opportunities associated with implemetion of STEAM education, and the
attitudes and preceptions of teachers and students towards implemention of STEAM
education in Bangladesh.. It connects the findings to existing research and examines its
implementation elements, pros, cons, and potential issues. Observations, interviews, and
focus group discussions were conducted to better understand teacher-student dynamics
through STEAM and effective teaching approaches. STEAM education affects
curriculum creation, resource use, student motivation and engagement, and educational
outcomes. Bangladeshi secondary school students, teachers, and principals are debating
STEM education. The district's education officer believes a curriculum that incorporates
science, technology, engineering, the arts, and mathematics will improve kids' academic

performance and job prospects.

5.1. Conclusion

As a revolutionary strategy to get pupils ready for a dynamic future, the adoption
of STEAM education in secondary schools in Bangladesh shows tremendous promise. As
findings of this research, it is evident that STEAM education fosters students' creativity,
critical thinking, and problem-solving abilities while also providing many advantages that
go beyond the boundaries of traditional subject silos. The study's conclusions demonstrate
how STEAM education may effectively engage pupils and improve their general learning

experience. However, in Bangladesh, secondary school principals, teachers, and students
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are not well-informed about or knowledgeable about STEAM education. Moreover, a lot
of participants have little of the idea and advantages. Furthermore, there is a lack of the
necessary infrastructure, like the computers, contemporary technological tools, and
science labs that are equipped with all the necessary equipment for STEAM teaching.
There is little place for practical experimentation and application-based learning in the
secondary school curricula and evaluation practices now in use. As a result, the technical
expertise and training required for Bangladeshi instructors working in the applied

education system to apply STEAM education are lacking.

Students are encouraged to collaborate with one another in groups, share their
ideas, and draw on the many abilities and points of view of their fellow classmates. These
collaborations are a reflection of the realities of the modern workplace, which requires
individuals with varying experiences and perspectives to work together in order to solve

difficult problems.

By placing a big focus on using knowledge and coming up with original solutions,
it encourages an entrepreneurial mentality. This encourages students to take advantage of
opportunities, take calculated risks, and work toward their goals. Since it empowers the
youth to create jobs rather than just hunt for them, this approach is crucial for Bangladesh's

economic development.

To successfully integrate STEAM education in Bangladesh's secondary schools,
however, will require the joint efforts of many stakeholders. Infrastructure development,
enough funding, and teacher preparation are all necessary to ensure high-quality STEAM
education. Partnerships between the government, academia, business, and civil society
organizations can also make it simpler to share resources, expertise, and best practices,

providing a favorable atmosphere for STEAM education.
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STEAM education provides opportunities for professional development. It allows
teachers to diversify their knowledge and experience in many sectors, which enhances
their capacity to adapt in the classroom. By combining project-based and hands-on
learning strategies, teachers may create a lively and engaging learning environment.
Thanks to STEAM education, which encourages cooperation and teamwork among
students, teachers can exchange resources, ideas, and teaching strategies to collectively

improve their instructional methods.

In conclusion, the implementation of STEAM education in Bangladesh's
secondary schools has the potential to alter the educational landscape, give pupils the
necessary skills, and advance the socioeconomic growth of the country. By raising an
innovative, analytical, and technologically knowledgeable generation, Bangladesh can set

the standard for innovation globally and ensure the prosperity of its citizens.

5.2 Recommendations

The following are recommendations from this study to the Bangladeshi Ministry of

Education, particularly to the program of STEAM education:

1. The STEAM education system in Bangladesh needs to be revised to better cater
to the needs of every student, not just talented ones.

2. The STEAM education needs to give more and more practical education in other
areas than science.

3. The STEAM education teaching methodology needs a change to emphasize more

group and team work rather than individual work or activities.
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5.3 Limitation and Further Study

5.3.1 Limitation

The current study aimed to explore the benefits of implementing STEAM
education in Bangladesh's secondary schools through a comprehensive approach,
including observations in two schools, focus group discussions (FGDs) with teachers and
students, and interviews with district school officers and principals. While the study offers
valuable insights into the perceptions and experiences of stakeholders regarding STEAM
education, it is essential to acknowledge several limitations that may impact the

interpretation and generalizability of the findings.

Firstly, the study's limited scope, focusing on only two schools, may restrict the
extent to which the findings can be extrapolated to represent the entire population of
secondary schools in Bangladesh. The specific contexts and characteristics of the selected
schools might not fully capture the diverse realities and challenges faced by schools across

the country, leading to potential selection bias and reduced generalizability.

Secondly, data collection through FGDs and interviews introduces the possibility
of response bias. Participants' responses might be influenced by social desirability, their
perception of what the researchers are seeking, or their awareness of the benefits
associated with STEAM education. Additionally, some participants may feel reluctant to
express negative opinions or experiences, leading to an incomplete picture of the

challenges or limitations of implementing STEAM education.

Furthermore, the study's reliance on qualitative data may offer rich insights into
the perceptions and experiences of stakeholders but may lack the statistical rigor and

objectivity of quantitative data. The absence of quantitative metrics and standardized

69



assessments may hinder the ability to measure the extent of improvement in critical

thinking, problem-solving, and other skills associated with STEAM education.

Ethical considerations also warrant attention, particularly regarding data privacy
and confidentiality. Ensuring the anonymity of participants and securing their consent for
participation and data usage might pose challenges, especially when reporting specific

quotes or viewpoints in the study.

Lastly, the research team's potential biases and preconceptions about the benefits
of STEAM education could influence the study's design, data collection, analysis, and
interpretation. These biases might inadvertently shape the presentation of findings,
potentially overlooking certain aspects or challenges related to STEAM education. While
the current study provides valuable insights into the benefits of STEAM education in two
selected secondary schools in Bangladesh, it is crucial to acknowledge the limitations that
could impact the generalizability and robustness of the findings. To build on this study's
foundation, future research should consider a more extensive and diverse sample of
schools, incorporate quantitative measures, address ethical concerns, and adopt a balanced
approach that examines both advantages and challenges associated with implementing

STEAM education in secondary schools.

5.3.2 Further Study

Long-Term Impact: Conducting longitudinal studies to assess the long-term
impact of STEAM education on students' academic performance, career choices, and
professional success would be valuable. Researchers can better assess the efficacy of this
strategy by monitoring the progress of students who have received STEAM education

throughout their educational careers and into the workforce.
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Gender equality and inclusivity: More research is required to determine how
STEAM education may effectively eliminate the gender gap in STEAM disciplines and
foster inclusiveness. It would be crucial to comprehend the unique difficulties female
students encounter when studying STEAM studies and to find effective ways to promote

their involvement.

Comparative Studies: Research comparing schools that have completely
integrated STEAM education with those that haven't could shed light on the advantages
and difficulties of doing so. These studies can point forth excellent practices, prospective

areas for improvement, and potential obstacles to implementation.

Stakeholder Engagement: Investigating the viewpoints of various stakeholders,
such as students, parents, instructors, and employers, would offer a thorough
understanding of the effects of STEAM education on numerous facets of society.
Feedback from these stakeholders can help shape future policy choices and assist STEAM

education be customized to fit the needs of all parties involved.

Role of Industry: It would be useful to look into how businesses and educational
institutions may work together to promote STEAM education. Fostering a trained and
adaptable workforce would benefit from understanding how industries may support
STEAM initiatives, offer chances for real-world application of knowledge, and help shape

the curriculum.
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APPENDIX

Appendix 1: Data Collection

Category 1 — Sample Interview: District Education officer and Principals

Semi-structured Interviews for Assessing the Current State of STEAM Education
in Bangladeshi Secondary Schools. This involve conducting interviews with district

education officer and secondary school principals. Questions include:

1. Can you describe how STEAM education is implemented in your school?

—ISEATTRTN T QU SO N T Iy ©9F T[] O (AT v 8

q ¢ NG PEFIFINT AR BF AR/

= STEAM education programs have not yet started in schools in Bangladesh.

However, the new curriculum has been piloted in grades 6 and 7.

2. What is the current curriculum for STEAM subjects at the secondary school

level?

= BN FrT R W WS T-fofed #rF e Frmitnd

JSTOFO (T4 TBHIB VLT AN B, AT A

T IHI6 O @fod N GRIRIMRST 412 Iad NNTHol

Iz S

= While STEAM education is not in school, assessment-based learning
principles empower students through insights into personalized learning,

which fosters accountability and a growth mindset.

3. How are teachers trained to teach STEAM subjects?
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= I ¢ FEFINIFS IBATN T O FARFME ARHIT TN FAT
(I 1 LA T TSATT FOF AWS (S, (TAMN Fepa
AT = SN Frwg Tov FIRFAN 8 e T oS

PN

= If this education policy is implemented, teacher training will be arranged,
which will be provided by the Bangladesh Ministry of Education, where
teachers will be trained based on the new curriculum and education policy of

STEAM education.

. What resources do you have available for STEAM education, including
textbooks, lab equipment, and technology tools?

c~cc ~

= (T2Q HA AL S OfGF M4 TIFE AbeI~ AR exg 6N

FFofed AIBF & MK IS JCURS  Hdl 2SI

STEFIEGONE | (F, FIRNEF FCO-FEACN (YT G &1 RELRY

=]

= As technology based learning system is prevalent in schools, STEAM
education based textbooks and lab equipment will also be arranged by the
government. Because, lab equipment is essential for practical hands-on

learning.

How do teachers integrate STEAM into their lessons?

= AR 2F FAFHAT IR AT FENE JhIgo B WS RATF
AFF TR FEE T rFE [, Y, AT, Fell

32 ST® IR F(H IBI-[REYT TS ANLN FACO S92
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AW G, TOAeTol (8 TNCATGAYETP [HBTOIRNF LT

RrFEal IRA[E TS, B9 (FIARE, I3 (BRG] Gorsd
IR IR SN YRR IRT[TE AT PFRRIfine fNgs F31|

= After the training, teachers will integrate STEAM into their lessons to design
interdisciplinary projects that encourage students to solve real-world problems
using science, technology, engineering, art and math. Additionally, teachers
will engage students in the practical application of STEAM concepts through
hands-on activities, group collaboration, and technology tools through

creativity and critical thinking.

6. How do schools measure the effectiveness of their STEAM education

programs?

= e FSON e FILFNT IR AR FAI27 Frwion

PN AT, ABFCH TP FINPe ¢ TVOF NGl [REANR

LN | el FPRRIRiti ST ST woeel 7 S fRrwra

CPaQETe AT TN YA B

= The effectiveness of STEAM education programs in schools will be
measured by exploring student performance, tracking project outcomes and
analyzing engagement levels. Teachers will assess students on problem

solving skills and interest in STEAM learning areas.

Category 2 — Sample FGD: Teachers and Students

Focus Groups discussion for Identifying Challenges and Opportunities in
Implementing STEAM Education, and Attitudes and Perceptions of Teachers and

100



Students towards STEAM Education. This involve convening focus groups with

secondary school teachers and students. Questions include:

1. What challenges have you faced or anticipate facing in implementing

STEAM education in your school?

= Frsema GRg "IIfN® g, SN ANkgel 933 F1-

fEHEAIR STREAMTOR ISR PR FONF ARTge FA
CG BIEER TP 21| R[Rfon Frsr ot g3z [Rfow geas

HACQMNE SMY N7 I G BT @i g8 TemmI=ie

WOEIG® FAS AN AL (O AN | FERig o "Sr=T

MO-FACY NAF MY 9 qR0T (WS I WS efTerny

AFFfFTe FRfFIONE ATl FAF MY STHNFS STEAM

T BIErE T U T@ | OHRS, Fredar Pfeomoreen

AYfsTe RIS TIEF Re TGN ARSI JRIFICR

S STOIR FACO ANL|

= For teachers, “the challenges of integrating STEAM will be acknowledged
due to limited resources, time constraints and the need for cross-disciplinary
collaboration”. Adapting teaching methods and assessment to align with
different learning styles and different student backgrounds can also be
expected obstacles. According to the students "we will face challenges in
STEAM education related to adapting to hands-on learning and collaborating

effectively on interdisciplinary projects”. Additionally, students may struggle
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with the integration of artistic and creative elements into the English

curriculum and traditionally technical subjects.

. Can you describe any resources or support that would be helpful for

enhancing STEAM education in your school?

= fFY (I, A& AIGNRATE I GR AFF-fofSF 1S

FNFFFR SIONFT BT i a7 FI ANF (PR [HF0R

91 FAFF R G5 SN FEIF IAF eI OF© $H(J|

Ryafofes 2OMERFE I, SPifcere <, 432 FON Frad
COPITAIRITRE PR (AT CTG AR 55N Ry FRefitng arser s

G I SICTE A RV % b LTS |

= Comprehensive professional development opportunities focused on
teaching strategies, access to technology tools, and a wealth of project-based
lesson plans will greatly enhance STEAM education for teachers. Interactive
access to topics, well-equipped labs, and mentorship from professionals in
the STEAM field will be invaluable resources for student engagement and

learning in STEAM education.

. Are there any specific policies or initiatives supporting STEAM education at

the secondary school level?

- YATI-fofed e ST AHIas ISIATN FA1 (AR T
FEFRitne S ToFe (IR WBHB NN FHANORIN  F(F,
HAPTAIR HAFE TN IHF6 SRS HF o T SRRz

432 Iad N=Fer Iz |
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= Implementation of assessment-based learning principles that empower
students with personalized learning insights, while fostering accountability

and a growth mindset within a balanced approach to testing.

. How do you feel about teaching/learning each component of STEAM? Can

you describe your experiences?

= FAEFFMT O STEAM-A AFSIG SAMIN (YITAT e (74T GH(6

% Wfossel (S AN, IR A6 5T [F7sem 9o

SN ([RTHGT, FEFRITRE N SToAeel, ST TN 3¢

G- RITF TIBORAITE A PR TAITB OIS, R Wro 46

B0 J-ISFR PR fofS I FE@ T Wg_F [{OIT o

WM (o T Sy Sifesre Hd|

= According to teachers, teaching and learning each component of STEAM
can be a rich experience, as it fosters a holistic understanding of
interconnected subjects, creativity, problem solving and multidisciplinary
thinking in students. Additionally, according to students it lays the foundation
for a well-rounded education that equips us with various skills for the modern

world.

. How valuable do you believe STEAM education is for students' futures?

Why?

= FEX e FRFIRITNR SRTITOR G oS Yol =S, FIET A0
it g XA e ov M Afeere F@ T

STNICATE NS SR, AYFTS THFOl I8 G Nel GBI
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ST FE| IR WSROI e FrFRitnd Gita I83-[Reyd

BICA& (NIHBIIAT FACo, [[IBHre Rrga sy 419y 43y Ko G3g
%o ARIONA (AT TSGR YOI TN ALUCS ATS

PN

= STEAM education will be highly valuable for students' future, as it equips
students with a versatile skill set that combines critical thinking, technical
skills and creative innovation. This interdisciplinary approach prepares
students to tackle complex real-world challenges, adapt to evolving
industries, and contribute meaningfully to a rapidly changing global

landscape.

. What challenges do you perceive in teaching or learning STEAM subjects?

= Preema TR SN FRF I GRiE IHI6 I =

PO RIOT AT JI G FAT I (T2ACHT JLF QA

BIRAT R T WA [RFON BRI TN I A,

RERIRTHR =T SO AReT (1419 G0 B =61 AYFSTS 47N
GR2 SO AT N Sioe OIS (Nforoh F41, SR
RCTNYS BIORN dR FFNATS ST TGN ey

ARG

= A challenge faced by educators in teaching STEAM education is to
effectively integrate different disciplines as well as address the needs of
individual students and different levels of prior knowledge. On the other

hand, a challenge for students learning STEAM is navigating the complex
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balance between technical concepts and creative application, often requiring

a mix of analytical thinking and imaginative problem solving.

. How do schools explore and evaluate students in STEAM subjects? Are there

any standardized tests or exams that specifically focus on STEAM subjects?

= PAFFMA WO TS AFF-[OfSF T, TO-FATT A,

TN, q48 TRTAN AFFRET STNIT Wy 565 Frwra

RIrefe FrRfitE SEsT FEE@ 8 ey FEE T OHd

WS ITTF MRANMSATH (@R

= According to teachers, schools will explore and assess students in STEAM
learning topics through a combination of project-based assessments, hands-
on tests, presentations, and collaborative projects that convey their

interdisciplinary concepts.

. How do teachers and students collaborate effectively in STEAM education?

= P a Wro e g3 Frmdtar e [RNNeT o 96
& AR (07 FEE, JCO-FACT NP NIFIF TeAfZ®

F(F, GR2 IF0 TR-STGNANT N @® A2 FI (T FEFFAT (1417

TN (AT 433 TR0 B, YA [RTTS&E N8 W 38

CBRN FAH WyNe My IrfFTeNT STEAM e Sizcforer

| FrE¥itng o s 9 FERr g tifee oy, RN

SR, G RCO-FEACN IV WA, FAN 5wl G13

STGNATONF BeIR® FARX NN STEAM ey FfFIond
STRNIOr B
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10.

= Teachers and students will create an open environment for the exchange of
ideas, encourage hands-on experimentation, and adopt a co-creative approach
where teachers guide and facilitate learning, allowing students to explore and
innovate within topics effectively. STEAM supports education. According to
students, teachers and students collaborate effectively in STEAM education
through student-driven projects, peer collaboration, and hands-on

exploration, encouraging independent learning and creativity.

What teaching strategies have you found effective in promoting student

engagement in STEAM education?

= HFH-OfSF e, MO-FAN AIH-AIF [ A&7

(FANFANSTEF PGS FA STEAM FRFIT Qamid ST e,

STET WLANARY G2 SO ([RATNTIH BN Z® FAF Gy Prpal

US|

= Integrating project-based learning, hands-on experiments, and technology-
enriched activities will be effective in fostering student engagement, active

participation, and deeper understanding in STEAM education.

How do teachers and students incorporate real-world applications and

problem-solving skills in STEAM education?

= e o FeedRdr IWI-REYT SOIIACFHN g3 ST

ST TFOISfEATE STEAM FAF S8eus FR I AFFR

fTOIRN B T ABT A A ZfoT Wy I, Frewiong [ese,

CBIRN J8 AL B FI00 TOANR® FCAE| Ol IBI-

fRUY SH=ACT W Rt N30 0, Ol ATIR
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ST LS PLAW I8 STEAM RN ShelFod ([IRAMF BIATR (M|

reitng Wre, Fredia ISI-Rege Sofate™ N g g ST

NN Fol FoN Fre ey IR MO-FAN Give

AFFSACO GO I OITHF IBI G HITA & S Ty S0,

NI G2 TN IBIMAN FACO Y| OIT WA IR V0T B,

(OO RN I 472 Gfod ST (NPT FAT G

ANCAATEN P ERISIERISISEE| P, IS SN S

(NFEFD T 5Tg FE|

= Teachers will incorporate real-world application and problem-solving skills
into STEAM education by designing projects that simulate real-world
situations, encouraging students to analyze, innovate, and develop solutions,
according to Educators. They will guide students through real-world
examples, connect theory with application, and foster a deeper understanding
of STEAM concepts. According to students, students incorporate real-world
application and problem-solving skills into STEAM education by engaging
in hands-on projects that require them to research, design and implement

solutions to real-life challenges.
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Category 3: Observation Notes:

Apendix 2: Data
Coding:

Anaysis and

What is the current state of STEAM Education in Bangladeshi Secondary schools?

Public

No STEAM school

Education SvETE

school

Assesment-

New based

Curriculum

Teachers
trainings
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1. What are the challenges and opportunities associated with implementing STEAM
education in Bangladeshi secondary schools from the perspectives of teachers and
students?

English language

Students

Practical
Education
Challenges and
Opportunities

Adjusting to new
curriculum

Teachers
finding right
assessment
method
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