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Abstract: The present research aimed at assessing the effect of a training program based on STEAM (Science, Technology, Engineering, Art,
and Mathematics) applications on the development of the teaching practices of English language teachers in Saudi secondary schools. The
sample consisted of 28 Saudi female English language teachers at the secondary schools in Jeddah city. The research followed a one-group
quasi-experimental design. The material of the research was the training program, and the instruments were a pre-posttest and an observation
checklist that were prepared by the researcher. The results indicated that there were statistically significant differences between the mean scores
of English-language secondary school teachers in the pre- and post-tests in favor of the post-test. The results obtained from the observation
checklist reinforced the results of the test and showed high scores in teachers’ adoption of the STEAM applications by the end of the program.
The research recommended the adaptation of STEAM applications in the teaching of different language aspects and skills.
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Introduction

English language learning and teaching (ELLT) is
encountering fast and flexible changes. It is being
modified continuously to cope with students’ needs
and requirements, society, and the labor market. The
objectives of ELT have changed and are directed
toward the building of the whole student: physically,
emotionally, and psychologically. The objectives of
learning English are to be able to listen, speak, read,
and write. Moreover, it has been revised to encompass
being able to read critically and to write persuasively,
to listen attentively and to communicate successfully,
and to exchange one’s beliefs and opinions with the
people around. Learning English has become a matter
of building the student as a human who has many
responsibilities toward oneself, the community, the
environment, and consequently the whole universe.
Accordingly, the teacher’s role has changed into
guiding, directing, and managing students’ learning
in the classroom, either individually or in groups, to
fulfill the requirements of the new era. STEAM is an
integrated approach that connects the five principles
into one teaching technique to create a life-like situation
in the classroom and therefore requires a well-trained
teacher who is able to apply this approach effectively.
The teachers, consequently, are required to adopt
these new approaches, methods, and techniques to
help students learn significantly. They need to develop
their skills continuously to follow the recent teaching
methods and approaches. Not only during their studies,
that is, before starting their profession as teachers, but
also during their career. They need continuous training
to achieve professional development and success in
their jobs. Bautista and Ortiga-Ruiz (2015) affirmed
that the mission of today’s teachers is not just to teach
academic subjects in isolated or artificial situations but
to help learners communicate effectively and use the
language in real life, not only in the classroom.

Training programs play a vital role in training teachers
and providing them with the required skills that align
with the recent needs of students and successful
communication. It is believed that training programs
play an essential role in successful education reform.
Omar (2014, p. 1) emphasized that “the training
program, suchasin-service training, should notrunaway
from the reformation that occurs”. Training programs
are important in developing and equipping the teaching

field with the recent reforms in the profession. Teachers
need to be aware of the latest concepts and reforms in
the field so they can transfer these changes to their
students benefit and teaching practices. Omar (2014,
p.- 2) added that training programs “can enhance the
professionalism of teachers who can contribute to the
organization to achieve its goals and can improve their
efficiency, ability, knowledge, and motivation in their
professional work”. TALIS (2009, p. 49) indicated that
in-service training can be accomplished via “external
expertise in the form of courses, workshops, or formal
qualification programs, through collaboration between
schools or teachers across schools or within the schools
in which teachers work”. This suggests that training
workshops or programs can be adopted to develop
teachers’ skills and keep them updated with the latest
changes and reforms in the field.

The Problem

Teacher training programs are becoming a highly
demanding process in a continuously developing field
like teaching in his/her classroom, the teacher needs
to make decisions, develop knowledge and skills, and
provide the students with the possible knowledge and
skills to help them learn. This suggests that teachers
need to be informed of all the methods and techniques
to help them develop students’ learning. This will
not be accomplished in a systematic and professional
method except through the adoption of scientific and
updated training programs. Boudersa (2016, p. 10)
suggests that “the absence of training, or poor training,
will make the teacher face the challenge of having
poor subject knowledge and poor professional and
pedagogical skills to teach a given subject, deliver the
lesson, assess learning, and provide the learner with the
appropriate knowledge and learning experience”.
The researcher applied an exploratory study by asking
some English language teachers at the secondary stage
about their background knowledge on one of the recent
teaching approaches: the STEAM approach and its
applications. They responded negatively and added
that they were ready to learn and practice using it in
their English language classes.

The present study is a response to research
recommendations (TALIS, 2009; Omar, 2014;
Bautista & Ortiga-Ruiz, 2015; Boudersa, 2016) about
the importance of adopting training programs for the
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professional development of teachers and to teachers’
requests and needs, as proved by the interview, for
scientific training in STEAM applications. It aimed
at preparing and training the Saudi English language
teachers in the secondary schools to adopt the STEAM
applications in their classrooms and measuring the
effect of that training on their knowledge and actual
practices.

Questions of the Study

The present study intends to answer the following

questions:

1. What is the training program based on STEAM
applications required for training the English
language teachers to use STEAM applications in
their classes?

2. Whatis the effect of the proposed training program
on developing the English language teachers’
teaching knowledge of the STEAM approach?

3. Whatis the effect of the proposed training program
on developing the English language teachers’
teaching skills?

Objectives of the Study

1. Preparing a training program based on STEAM
applications for the Saudi English language
teachers in the secondary schools.

2. Explaining the meaning and the conceptual
framework of STEAM applications in ELT classes.

3. Training the Saudi English language teachers in
the secondary schools in adopting the STEAM
applications in their classrooms.

4. Assessing the effect of the training program
in developing teachers’ knowledge and actual
practices of the STEAM approach.

Significance of the study

1. Teachers of English in Saudi schools in general
and secondary schools in particular will benefit
from the training program in developing their
knowledge and teaching practices in the English
language classrooms.

2. Curriculum designers may benefit from the
training program by designing activities based on
STEAM applications to develop English language
teaching.

3. English language supervisors may benefit from

the content of the training program in guiding
English language teachers to develop their English
language teaching practices in the classroom.

4. English language learners will benefit from
the STEAM applications by improving their
communication skills and language mastery.

Delimitations of the Study

1. The STEAM approach applications were limited
to applications that could be adopted in English
language classes.

2. The sample was limited to English language
teachers at the secondary level.

1. The time of application was at the first semester of
the year 2020.

Literature Review

The Context of STEAM Education

The first use of the acronym STEM to mean Science,
Technology, Engineering, and Mathematics, is
attributed to the National Science Foundation (NSF) in
1998, when it was used to denote their teacher education
program STEMTEC (Sireci, Zanetti, Cadman, Salter,
& Berger, 2001), while the letter (A) was added later to
denote Art. Jr (2016, p. 6) emphasized the insertion of
the subject Art by saying “a focus on STEM subjects in
education alone will not meet the needs of our students
or our nation. Science, technology, engineering, and
math education require the arts at the center of learning
as well”. Jr (2016) confirmed that the infusion of Art
into STEM education helps make learning situations
similar to authentic situations with an emphasis on
expressive thinking via symbolic languages. Taylor
(2016), in addition, discussed the importance of
integrating the Art with STEM education to prepare
learners with “higher abilities” for the 21st century
challenges and for the requirements of the labor
market, in which mastering a foreign language has a
very important role. It is important to recognize that the
content taught in STEM subjects is not separable from
the language through which the content is presented
(Schleppegrell, 2007). “There is no language-free
content; language use always presents some content,
and most representations of content require some
language use, even with multimodal resources for
meaning-making” (Francis & Stephens, 2018, p. 58).
Francis & Stephens (2018, p. 59) added that “shaping
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contexts to enable students to expand their linguistic
repertoires is an important goal of instruction in all
subjects and in STEAM subjects as well”. However,
there is no agreement on the definition of the term
STEAM. Struyf, De Loof, Pauw and Petegem (2019,
p- 9) underlined the role of ‘constructivist learning
theory’ and explained how learning in this theory
constitutes an active process of knowledge construction
where learners construct meaning for themselves
based on prior knowledge. Learners can use their
prior knowledge of science, math, engineering, and
technology, along with their knowledge of language
vocabulary and structure, to form new knowledge and
experiences.

Colucci-Gray, Burnard, Cooke, Davies, and Trowsdale
(2016, p. 6) assumed that STEAM education may
refer to ‘language in use,” paying attention to how
stakeholders discuss STEAM ‘within discourse’ and
‘within a set of social and contextual relationships.’
According to Yakman (2008, p. 1), STEAM is “a
developing educational model of how traditional
academic subjects can be structured into a framework
by which to plan integrative curricula.” Yakman
(2008) added that using STEAM education requires
the integration of all subjects as they appear in real life.
He also advised teachers to provide comprehensive
coverage of their areas of expertise, for example,
science, while reinforcing what students are learning
in other areas, like English language skills. Moreover,
Boy (2019) asserted the value of a holistic design of
learning where connectivity, communication, and
interaction are the most important attributes that should
dominate over classes. Disciplines cannot be taught in
isolation, but they should exemplify real society by
introducing the four subjects STEM integrated with
‘A’ for ‘Art’ in order to make learning real and vital.
“STEAM English language learners (Els) develop
STEM knowledge and language proficiency when
they are engaged in meaningful interaction in the
classroom” (Francis & Stephens, 2018, p. 2). English
language teachers must understand that “language is
learned through meaningful and active engagement by
ELs with language in the context of authentic STEM
activities and practices” (Francis & Stephens, 2018, p.
3). Although the STEAM approach has proven vital
for inclusive learning, targeted learning will not be
achieved without the use of appropriate vocabulary
and correct structure. The curriculum should direct

teachers to “engage students in developing a range
of important scientific concepts and inquiry skills”.
Language as part of Art (humanities, language arts, and
fine arts) plays an important role in the development
of learners’ vocabulary and structure, allowing them
to select and use appropriate language to express their
knowledge and thoughts. The integration of the ‘A’
referring to Arts into STEM suggested that the four
main subjects—science, Technology, Engineering
and mathematics—cannot be separated from literary
skills” and ‘strong writing abilities.” The four subjects
cannot be explained or understood clearly without the
use of suitable vocabulary and appropriate structure.
Language as an art is strongly recommended to express
the feelings and thoughts of the speaker while talking
about other subjects, as it really appears in actual
life. Francis & Stephens (2018, p. 129) concluded
that “STEM subjects afford opportunities for ELs to
simultaneously learn disciplinary content and develop
language proficiency through engaging in STEM
disciplinary practices”.

Teachers’ Training Programs

The twenty-first century has provided a new foundation
for holistic, student-centered education, which
necessitates a teacher who believes in students’ abilities,
diverse interests, and attitudes and who encourages
students’ innovation and cooperation. The classroom
environment should be motivating, supportive, and
inspiring to give students the chance to learn with
confidence and autonomy. The classroom is becoming a
student-centered classroom where the student is active,
learning individually and autonomously, cooperating,
and exchanging information in a realistic interactive
environment. The role of the teacher has changed as
well; s/he is no longer the source of information who is
dominating and controlling every activity; the teacher
is now the mentor and the facilitator of learning. These
new roles call for continuous professional development
to equip the teacher with the skills and knowledge
required to fulfill this new, dynamic role. Professional
development, which is well known as in-service
training and “offers one of the most promising roads
to the improvement of instruction,” is very important
as it helps to “equip the teachers with new knowledge
and skills to face new challenges and reformation in
education” (Omar, 2014, p. 2).

Iddings (2005), Verplaetse (2000) and Yoon (2008)
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explained that classroom interactions depend largely
on the teacher’s effort to promote ELs academic
success and participation. Bunch (2013) added that
teachers must create opportunities for the development
of language learning through the adopted teaching
method and the practiced activities.

New approaches and teaching strategies are
continuously developed to fulfill the requirements of
current trends in language teaching. Boy (2019, p. 1)
emphasized that systems need to be investigated and
tested as wholes, which requires a cross-disciplinary
approach and new conceptual principles and tools,
and that schools cannot continue to teach isolated
disciplines based on simple reductionism. The STEAM
approach is one of the new approaches that can help
teachers achieve the objectives of English language
teaching.

Saxton, Burns, Holvek, Kelley, Prince, Rigelman and
Skinner (2013) developed a tool to measure STEAM
education and found that the measure should include
teacher’s professional development, students’ learning,
and school-level variables. They recommended that
teacher’s professional development should not be
limited to the remote memorization of STEAM content
but should go beyond that to cover higher-order
thinking skills. They also emphasized the importance
of teachers’ practice in STEAM applications. Paul (in
lakovos, 2011) stressed the importance of teacher’s use
of cooperative learning as often as possible, which can
be inevitably achieved via good adoption of STEAM
education.

Teachers need to practice their new roles and
implement educational reforms to raise the standard
of teaching and improve their students’ participation.
English language teachers are among other teachers
who should have continuous practice and be informed
of the recent approaches and practices in language
teaching inside and outside the classroom. The need
for in-service training is becoming of vital importance
in education to “enhance the professionalism of
teachers who can contribute to the organization to
achieve its goals”. Training programs are the medium
through which the organization can develop, inspire,
and provide its employees with the recent requisites
and skills needed to “enable them to carry out their
responsibilities to the required standard in the present
job and to undertake greater and more demanding roles
for effective job performance” (Omar, 2014, pp. 1-2).

These training programs are as important in education
as they are in other sectors. It is not an exaggeration
to say that training programs are the only trusted and
recent method to keep teachers informed with the latest
knowledge and skills in their field.

Teachers’ Development and STEAM Education

Science, Technology, Engineering, Arts, and
Mathematics (STEAM) education is one of the learning
approaches that focuses on connecting the five subjects
and creating real-life learning environments that bring
real life into the classroom. Teachers are the main factor
that can facilitate and create these situations. “Teachers
are crucial to creating classroom environments that can
leverage the assets that ELs bring to STEM learning”
(Francis & Stephens, 2018, p. 89). STEAM language
teaching needs a teacher who can lead classroom
activities and guide students toward achieving STEAM
objectives. However, teachers need professional
training that inspires them to use STEAM applications
in their classes; they need to develop both disciplinary
concepts and practices along with knowledge about
the language related to the disciplines, which calls for
extra training and practices (Saxton et al., 2013).

Snow and Brinton (1997) stated that teachers of
STEAM require additional education around using
and facilitating disciplinary discourse and that this can
be integrated into their content area instruction, as it
is now widely accepted that language development
and content learning are interrelated. Francis &
Stephens (2018) stressed that teachers must engage in
training programs that help equip teachers and teacher
candidates with tools and preparation to position ELs
in STEAM content learning. These programs should
not be limited to theoretical knowledge and scientific
concepts but should go further to cover real-life
practices and applications. Boy (2019, p. 1) explained
that “education in the twenty-first century should
bring back this necessary capacity of knowing how,
when, and what to do to perform the ideal function
in a given situation, including communicating the
right information to the right person at the right
time”. Madden, Baxtera, Beauchampa, Boucharda,
Habermasa, Huffa, Ladda, Pearona, and Plagueca
(2013) mentioned that the success of any program,
including STEAM, requires that teachers be interested,
enthusiastic, engaged in professional development and
reflection to design creativity, and be able to promote

1069



Journal of the North for Humanities, Northern Border University, Vol. (8), Issue (2), Part (3) (July 2023/ Dhu al-Hijjah 1444H.)

students’ autonomy and self-learning. Colucci-Gray
et al. (2016) explained that research should be directed
toward helping teachers develop their experiments and
their “dynamic engagement with partners in STEAM
practices”. They concluded that teachers should organize
school days for STEM education using creative, inquiry-
based, and critical pedagogies.

Francis & Stephens (2018, p. 6) stated that “teacher
education programs should provide courses that include
learning research-based practices on how to best support
ELs in learning STEAM subjects”. Seggara, Natalizio,
Falkenberg, Pulford and Holmes (2018) illustrated that
STEAM strategies complement traditional pedagogy
and training approaches, allowing trainees to exercise
creativity and innovative thinking. They stressed that
schools should strive to use STEAM approaches to foster
the creativity of instruction and instructors in training.
In spite of the recommendations about the possibility of
training teachers and the possibility of using STEAM
applications in the English language classroom, some
researchers have doubted the success and practicality
of adopting STEAM applications in the teaching of
other subjects, like English language classes. They
reinforced that there are not enough qualified educators
with expertise in any of the three STEM domains of
science, mathematics, and technology. Goldhaber,
Krieg, Theobald, and Brown (2015, p. 28) found that
“individual secondary teachers, however, would not be
able to develop the expertise required in all the STEM
subject areas to enable an individual teacher to provide
an integrated approach.” Burrows and Slater (2015, p.
6) proposed a progressive education in which teachers
progress from Level Zero (single discipline) to Level
Four (multiple disciplines) (constant STEAM education)
and added that there is still a testable trajectory between
these two levels. Sanchez and Cortes (2019, p. 5) declared
that there are two main challenges facing teachers when
implementing STEAM education in their classes: an
integrative approach (different subjects’ content must be
applied simultaneously) and multidisciplinary education
(teachers have to teach content outside their comfort area
or specialty).

Methodology

Research Context, Procedures and
Participants

The present study was conducted under the supervision of
the Educational Training Administration (ETA). It is the

authorized body for teachers’ training and development;
it has the facilities and authority to nominate and invite
teachers to participate in the training program. The
research was implemented on February 25, 2020, and
the experiment lasted for 3 days and 5 hours daily. The
total number of training hours was 15. The teachers were
personally trained by the researcher during the three days
to ensure that the training program was implemented
accurately.

The research followed the experimental method with a
quasi-experimental design. This design depends on using
the independent variable, the training program based
on STEAM applications, in developing the dependent
variable, which is the teaching practices of English
language teachers at the secondary school. The design was
a one-group pretest-posttest design where the dependent
variable was measured once before the treatment was
implemented and again after the treatment. This design
was selected because it is the most appropriate design for
the objectives of the study, as it is intended to measure
teachers’ practices and ability to use STEAM applications
by testing their knowledge before and after the program
and then by observing their actual application by the end
of the program.

The participants were 28 English language teachers
working at the Saudi Public Secondary Schools in Jeddah
City. The teachers were pre-tested about the STEAM
approach and its application in the ELT classes before
the application of the training program. Then the training
sessions started by informing teachers about the STEAM
approach and how it is adopted in ELT classes.

The training program was divided into three sessions, and
each session lasted for five hours. The first session covers
the theoretical background of the program and describes
the conceptual framework of the STEAM approach. The
second session is the practical part, and it concentrates on
presenting processes and models of ELT classes that are
adopting the STEAM approach in ELT. The third session,
however, covers the application of ELTs when adopting
the STEAM approach in ELT classes. After completion of
the training program, the teachers were given a post-test
with the same test questions to evaluate their knowledge
and practices about the application of the STEAM
approach in ELT classes and to assess the effect of the
training program in improving their knowledge. The third
session covers the teachers’ actual practices, as they were
asked to present their own lessons while applying the
STEAM applications in front of their peers.
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The population of the research included all the English
language teachers at the secondary schools in Saudi
Arabia’s Jeddah City. The teachers were selected
randomly from the secondary schools in Jeddah city and
asked to join the training program at the residence of the
ETA. The number of participants was 28 female teachers
who teach English in secondary schools.

Instrumentation

A. The research material consists of the training pro-
gram that was prepared by the researcher and lasted
for three days of training, with five hours per day.
(See Appendices 1 & 1A)

B. As for instrumentation,

C. The researcher adopted the following two instru-
ments:

D. a pre-posttest examining the effect of the training
program by determining whether there were any
significant differences in the means of the teachers’
test responses regarding STEAM application in En-
glish language classes before and after the training
program, and an observation checklist that was used
by the researcher to assess teachers’ actual applica-
tion of the STEAM approach strategies and tech-
niques during their English language classes. The

test consists of 10 fill-in-the-gap questions assessing
teachers’ knowledge about the STEAM acronym ref-
erence, the change in teaching objectives and tech-
niques based on the training program that is based
on the STEAM approach, the objectives of learning
English, and the roles of learners and teachers. The
number of gaps in the test is 25, and each gap is given
1 mark for the correct answer and 0 for the wrong
one, so the total mark of the test is 25. The validity
and reliability of the test were estimated via the fol-
lowing procedures:

E. Face Validity: The test was given to reviewers who
are specialized in education and English language
teaching to express their views on the validity of the
questions and to determine their levels, to indicate
the accuracy of their formulation and linguistic integ-
rity, and the clarity of their meanings. The researcher
made some modifications according to the review-
ers’ suggestions for the development of the test.

F. Internal Consistency: The test’s internal consistency
was confirmed by applying it to a group of teachers
other than the research sample. After data collection,
the Pearson correlation coefficient was used to find
out the validity of the internal consistency of the test
(see Table 1)

Pearson Correlation Factozil;lr(:dlits Significance for the Test
Item Correlation Factor Item Correlation Factor

1 0.636™* 6 0.511*

2 0.676** 7 0.648**

3 0.565* 8 0.661**

4 0.676™ 9 0.548*

5 0.521* 10 0.549*

*Significant at 0.05 **Significant at 0.01

Table 1 shows that the correlation coefficients
between the expressions and the total score of the
test items were all significant at a significance level
less than.05.

Reliability: The reliability of the test was confirmed
by using the half-split method, which reached 0.811,

which was a good and acceptable reliability percent-
age for the purposes of scientific research.
Difficulty Factor: The difficulty factor was estimat-
ed using the following equation:

The total score obtained on the question.

Number of participants x question score
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Table 2.
Difficulty Factor of Test Questions
Question No Total Scor'e of Total grad'es of the Difficulty Factor
Participants the question question
1 28 97 140 69.2%
2 28 32 56 57.1%
3 28 33 28 58.9%
4 28 19 28 67.8%
5 28 97 168 57.7%
6 28 40 56 71.4%
7 28 31 56 55.3%
8 28 29 56 51.7%
9 28 43 84 51.1%
10 28 18 28 64.2%

The results of Table 2 indicate that the degrees of dif-
ficulty for the test range between 51.1% and 71.4%,
and this indicates an appropriate difficulty of the test
questions. (See Appendix 2).

An observation checklist (prepared by the research-
er) to check the actual practices of the sample in the
English language classes. The researcher observed the
participants herself to guarantee the correct applica-
tion and appropriate use of the checklist. The partici-
pants were asked to teach varied lessons to their peers
to make sure they comprehended the approach and its
applications and could apply them in their actual class-
es. The observation checklist consisted of 15 items de-
scribing the main applications that should be practiced
when teaching English using the STEAM approach in
English language classes. The items on the checklist
were given one mark if the teacher applied the tech-
nique and zero if she did not. The total score of the
checklist was 15, and the validity and reliability of the
observation checklist were estimated via the following
procedures:

Face Validity: It was estimated by giving the checklist
to reviewers who are specialized in education and En-
glish language teaching to express their views on the
validity of the items and to determine their relation to
the STEAM approach applications, their formulation
and linguistic integrity, and the clarity of their mean-
ings. The researcher made some modifications accord-
ing to the reviewers’ suggestions for the development
of the checklist.

Reliability: It was calculated by administering the
checklist to a group of teachers with the help of another
observer (an experienced supervisor) who was trained
to use the checklist. The researcher and the supervisor
observed the same teacher’s teaching performance at
the same time. The reliability of the observation check-
list was calculated according to the following equation:
R = times of agreement/times of agreement + times of
disagreement® 100. The results showed that the reli-
ability of the observation checklist reached 82.75%,
which was an acceptable level of reliability. (See Ap-
pendix 3)
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Findings

1.

To answer the first question: What is the train-
ing program based on STEAM applications
required for training the English language
teachers to use STEAM applications in their
classes? The researcher prepared a three-day
training program that is composed of the fol-
lowing:

The trainer package, which consists of the de-
tailed training program components such as
a theoretical background about STEAM, the
general goal of the program, specific learning
outcomes, the title of the program, targeted
group, duration time, dimensions of the pro-
gram, materials and instruments, methods,
strategies, and evaluation,

The trainee package consists of a summary of
the training program and all the detailed com-
ponents of the training program. The Power-
Point presentation and the instruments that are
used in the training of teachers It also consists
of a description of the STEAM approach and
all the practical applications of the program.
The two packages were evaluated by special-
ists in ELT. They added simple comments and
modifications, which were adopted by the re-
searcher.

The three days of the training program were
implemented as follows: The first day covered
the conceptual framework of the STEAM ap-
proach; the second day concentrated on pro-
cesses and models of classes adopting the
STEAM approach in ELT; and the third day
focused on practical applications of ELT class-
es adopting the STEAM approach. The appli-
cation of the training program took place on
February 25, 2020, and lasted for three days
of five hours each. Each day of the training
program was divided into two sessions, and
each session lasted for two hours and a half.
The researcher performed the training herself
and started by introducing herself to the train-
ees and getting acquainted with everyone in
the session. The training was implemented by
describing the main goal of the program and
the expected learning outcomes. The pre-test
was adopted on the sample before starting

the program to check the trainees background
knowledge about the STEAM approach and its
applications in ELT classes. The training pro-
gram was carried out starting with a theoreti-
cal framework about the STEAM approach in
ELT. Then, it discussed the role of STEAM ap-
plications in English language teaching class-
es. The second day concentrated on describ-
ing the processes and models of ELT classes
adopting the STEAM approach. The research-
er implemented this session by showing real
classes and YouTube videos that showed the
actual applications of STEAM classes. During
the session, the trainees were asked about the
processes and procedures the teachers usually
apply in STEAM classes. The discussion cov-
ered the main characteristics of the class and
the techniques adopted to explain different
language aspects: the meaning of new vocabu-
lary, grammatical structures, a reading lesson,
a listening or speaking lesson, or a writing
lesson. The session lasted for five hours, and
it concentrated on analyzing and evaluating
ELT classes that are adopting the STEAM ap-
proach. The third day focused on applications
of ELT classes adopting the STEAM approach,
and these classes were implemented by the
teacher trainees themselves, teaching their
peers. During the teaching of the trainees, the
researcher used the actual observation using
the checklist to assess the trainees’ application
of the STEAM approach in the ELT, check the
effect of the training program on the teachers’
classroom practices, and answer the research
questions. (See appendix 1)
To answer the second question, what is the effect
of the proposed training program on developing the
English language teachers’ teaching knowledge of
the STEAM approach? and to determine the effect
of the proposed training program on developing
teachers’ knowledge of STEAM applications in
ELT classes. The mean scores of secondary school
English language teachers on the pre and posttest
were calculated using the T-test to see if there was
any significant difference between the means of the
pre and posttest. Then, the eta square equation was
used to estimate the level of effect of the training
program, and Table 3 shows these results.
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Table 3.
The results of the z-test between the pre and the post tests
T Sig. Eta Effect
Test N M SD
Value Level Square Size
Pretest 28 12.78 2.743
24.69 0.000 .891 High
Posttest 28 22.82 1.740

To answer the third question, what is the effect of the
proposed training program on developing the English
language teachers’ teaching practices? To check the
actual performance of the teacher trainees of what
they practiced on the first and second days, teachers
were asked to perform actual classes and teach their
peers so they would be able to practice what they had
learned in the training program and benefit from their
peers’ feedback and suggestions. At the same time, the
researcher observed the trainees’ classes and evaluated
their performance using the observation checklist.
The results of the checklist confirmed the results of
the trainees’ achievement in the posttest because the
teachers achieved high grades in the observation by
adopting most of the STEAM applications while
they were teaching on the third day. Furthermore, the
teachers were remarkably creative and innovative in
their applications, which emphasized the high effect of
the training program.

Discussion

The results of the present research are compatible with
the results of several previous studies that stressed the
importance of professional development or in-service
training in developing the knowledge and skills of
teachers (Omar, 2014; Dagli, 2013; Yakman, 2008).
The results also reinforced the recommendation of
some research that emphasized the importance and
possibility of developing English language teachers’
skills in using STEAM applications in English
language classes via training programs or workshops
like the study of Francis and Stephen (2018). Snow and
Brinton (1997) also supported these results by stating
that STEAM teachers need more training on how to use
and facilitate disciplinary discourse, as well as how to
integrate it into their content area instruction, because
it is now widely accepted that language development

and content learning are interrelated.

Boy (2019, p. 1) commented that “education of the
twenty-first century should bring back this necessary
capacity of knowing how, when, and what to do to
perform the ideal function in a given situation, including
communicating the right information to the right
person at the right time,” which can be accomplished
through continuing practice via workshops and training
programs.

Finally, Colucci-Gray et al. (2016, p. 68) explained
that research should be directed toward helping
teachers develop their experiments and their “dynamic
engagement with partners in STEAM practices”. They
stated that teachers should organize school days for
STEM education using creative, inquiry-based, and
critical pedagogies, which were practiced in the present
research through the training program. Seggara,
Natalizio, Falkenberg, Pulford and Holmes (2018) also
supported the results of the present research by stating
that schools should strive to use STEAM approaches
to foster the creativity of instruction and instructors in
training.

Conclusion

English language teaching is confronting an increasing
need for mastering the language and being able
to communicate fluently and spontaneously in an
open society that is trying to cope with a knowledge
explosion and unlimited communication. Continuous
professional development and adaptation to recent
trends in English language teaching are becoming
vital requirements. The STEAM approach is one
of the new approaches that aims to create learning
environments that are communicating, dynamic, and
relevant. The current research attempted to assess
the effect of a training program based on STEAM
applications on  developing  English-language
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secondary school teachers teaching practices and the
level of their interaction with STEAM applications.
The researcher prepared a training program that aims
at training English language teachers to adopt STEAM
applications in the teaching of English at a secondary
school in Saudi Arabia. The results of the study showed
a high effect of the training program and a significant
difference between the means in the performance of
the teachers in the pre- and post-test in favor of the
post-test. The results of the observation checklist
emphasized the results of the t test and suggested that
the program has a positive effect on developing the
teachers’ performance and that they are able to adopt
the STEAM approach in English language classes and
can be creative and original.

The current study agrees with previously applied
studies (e.g., Taylor, 2016; Seggara, et al., 2018)
which stressed the importance of STEAM education
in increasing creativity of both teachers and students.
Other research studies stressed the importance of
STEAM education in integrating subjects purposefully
and to present them equally and side by side as they
appear in reality (Yakman, 2008. Colucci-Gray, et
al., 2016. Madden, et al., 2013). Taylor suggested
that more practice and more workshops or training
programs should be offered for teachers in other
school levels and other subjects to encourage the
adoption of STEAM applications in the classroom.
Teachers should be encouraged to concentrate on the
relationships between different disciplines and to be
creative to connect subjects in a harmonious design.
The research recommended that many studies are
needed to adopt STEAM applications in the teaching of
different language aspects and skills in order to develop
students’ communication, interest, and motivation to
learn the language in an integrated approach as it is
actually used in reality. Training programs that aim
to develop teachers’ skills and classroom practices
about recent teaching approaches and methods are
also recommended to keep teachers updated with new
trends in English language teaching.

References

Bautista, A. & Ortiga-Ruiz, R. (2015). Teacher Professional
Development:  International
ISSN

Boudersa, N. (2016). The Importance of Teachers' Training

Perspectives  and

Approaches. 1989-709X www.psye.com

Programs and Professional Development in the
Algerian Educational Context: Toward Informed and
Effective Teaching Practices. http://exp-pedago.ens-
oran.dz

Boy, G. (2019). From STEM to STEAM: Toward a Human-
Centered Education. https://ntrs.nasa.gov/search.jsp

Bunch, G. (2013). Pedagogical language knowledge:
Preparing mainstream teachers of English learners in the
New Standards Era. Review of Research in Education,
37(1), 298-341. doi:10.3102/0091732X12461772.

Burrows, A. & Slater, T. (2015). A proposed integrated STEM
Framework for Contemporary Teacher Preparation.
Teacher Education and Practice, 28(2/3), 318-330.

Colucci-Gray, L. Burnard, P. Cooke, C. Davies, R. Gray,
D. Trowsdale, J. (2015). Reviewing the Potential and
Challenges of Developing Steam Education through
Creative Pedagogies for 21st Learning. A report from
one of the BERA Research Commissions. British
Educational Research Association.

Francis, D. & Stephens, A. (Eds). (2018). English Learners
in STEM Subjects Transforming Classrooms, Schools,
and Lives. The National Academy Press www.nap.edu

Goldhaber, D., Krieg, J., Theobald, R. & Brown, N. (2015).
Refueling the STEM and Special Education Teacher
Pipelines. Phi Delta Kappan, 97(4), 56-62.

lakovos, T. (2011). Critical and Creative Thinking in the
English Language Classroom. International Journal of
Humanities and Social Science, 8(1). www.ijhssnet.
com

Iddings, A. (2005). Linguistic access and participation:
English language learners in an English-dominant
community of practice. Bilingual Research Journal,
29(1), 165-183.

Jr, J. (2016). Reinventing the STEAM Engine for Art and
Design Education. Art Education. http://doi.org/10.10
80/00043125.2016.1176848

Maddena, M. Baxtera, M. Beauchampa, H. Boucharda,
K. Habermasa, D. Huffa, M. Ladda, B. Pearona, J.
Plaguea, G. (2013). Rethinking STEM Education:
An Interdisciplinary STEAM Curriculum. Procedia.
www.sciencedirect.com

National Science Foundation (1998). FY 1998 Accountability
Report.  Retrieved  from:  https://www.nsf.gov/
pubs/1999/nsf99114/nsf99114.pdf

Omar, M. (2014). The Need for In-Service Training for
Teachers and It’s Effectiveness In School. International
Journal for Innovation Education and Research. 11(2).
1-9 www.ijier.net

1075



Journal of the North for Humanities, Northern Border University, Vol. (8), Issue (2), Part (3) (July 2023/ Dhu al-Hijjah 1444H.)

Organization for Economic Co-Operation and Development
(2009). Creating Effective Teaching and Learning
Environments: First Results from TALIS — ISBN 978-
92-64-05605-3

Sanchez, I & Cortes, M. (2019). Possibilities and Challenges
of STEAM Pedagogies. ResearchGate, https://www.
researchgate.net/publication/

Saxton, E. Burns, R. Holveck, S. Kelley, S. Prince, D.
Rigelman, N. Skinner, E. (2013). A Common
Measurement System for K-12 STEM education:
Adopting an educational evaluation methodology that
elevates theoretical foundations and systems thinking.
JSEE-501; pp. 1-18.

Schleppegrell, M. (2007). The linguistic challenges of
mathematics teaching and learning: A research review.
Reading & Writing Quarterly, 23(2), 139-159.

Seggara, V. Natalizio, B. Falkenberg, C. Pulford, S. and
Holmes, R. (2018). Journal OF Microbiology &
Biology Education. DOI: https://doi.org/10.1128/
jmbe. v19il1.1360

Sireci, S. Zanetti, M. Cadman Slater, S. and Berger, J. (2001).
STEMTEC Evaluation Report For Year 4 (Fall 2000/
Spring 2001), Center for Educational Assessment
Report Number 426 University of Massachusetts
Ambherst School of Education. Retrieved from http://
k12s.phast.umass.edu/~stemtec/  about/project/eval/
eval 2001.pdf (accessed 8.1.207).

Snow, M. and Brinton, D. (Eds.). (1997). The Content-Based
Classroom: Perspectives on Integrating Language and
Content. White Plains, NY: Longman.

Struyf, A. De loof, H. Pauw, J. & Petegem, P. (2019). Students’
engagement in different STEM learning environments:
integrated STEM education as promising practice?
International Journal of Science Education. 10(41),
1387-140 https://www.tandfonline.com/loi/tsed20

Taylor, P. (2016, August 09). Why is a STEAM curriculum
perspective crucial to the 21st century? [Paper
presentation]. Research Conference 2016 - Improving
STEM Learning: What will it take?. https://research.
acer.edu.au/research_conference/RC2016/9august/6

Verplaetse, L. (2000). How content teachers allocate turns
to limited English proficient students. Journal of
Education, 3(182), 19-35.

Wittgenstein, L. (1958). Philosophical Investigations, Second
edition. Translated by Anscombe, G.E., Blackwell:
Oxford

Yakman, G. (2008). STEAM Education: an overview of
creating a model of integrative education. STE@M
Educational Model. ResearchGate. https://www.
researchgate.net/publication/327351326

Yoon, B. (2008). Uninvited guests: The influence of teachers’
roles and pedagogies on the positioning of English
language learners in the regular classroom. American
Educational Research Journal, 45(2), 495-522.

1076



