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Abstract—The growing demand for combining digital technology with
learning practices has surpassed the use of technology or learning how to use it
into the process of enhancing learners’ intellectual levels and scaffolding their
understanding by focusing on skills that include thought processes gathered in
what is called computational thinking. On the other hand, educational challeng-
es promote the search for new instructional tools and approaches. Consequently,
learning shall be extended by superimposing science, technology, engineering,
arts, and mathematics (STEAM) approach in the instructional practices. The
aim of this paper is to show how STEAM approach can develop the computa-
tional thinking among high school learners. The main skills of computational
thinking included: algorithmic thinking, abstraction, decomposition, and gener-
alization. The sample of this study involved 32 high school students in a private
school in Amman. The experimental group studied geography skills in a
STEAM approach that included the use of online resources such as LightBot
maze and the Ordnance Survey maps (OS) website. The control group studied
the same content but through conventional method. Findings showed a signifi-
cant development in the computational thinking especially in algorithmic think-
ing and abstraction. Thus a STEAM approach learning environment is one of
the effective methods of teaching that improved computational thinking.

Keywords—Computational thinking skills, (STEAM) approach, algorithmic
thinking, abstraction, decomposition, generalization, Jordan.

1 Introduction

The huge growth of Information and Communication Technology (ICT) and the
ubiquitous influx of digital technologies, such as smart phones and online games,
characterize societies of the 21st century [1]. There has been a broad call to provide
today's learners with the essential skills that are expected to make them competitive in
future jobs that cannot be precisely determined in an everlasting evolving technologi-
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cal landscape. One of these skills is the computational thinking. It is not limited to
coding knowledge; rather, it seeks to make people think like computer scientists and
engineers [2]. It is not restricted to computerizing curricula or trying to attract stu-
dents to computing topics, but rather to grafting subjects that students already have
with the skills involved in analytical thought activities. Therefore, computational
thinking is about formulating solutions to problems in diverse contexts of everyday
life, even in the absence of computational devices. Embedding computational thinking
in curricula is not straightforward; each discipline has its own outcomes, and those
outcomes cross the boundaries between disciplines [3]. Here rises the significance of
the science, technology, engineering, arts and mathematics (STEAM) approach,
which properly ties disciplines together technologically and provides a precious pool
of current and future-oriented, socially and economically stimulating skills that lead to
growth and innovation [4].

2 Literature Review

2.1  Definitions and perspectives of computational thinking

The inclusion of computational thinking in education has grabbed attention over
the last decade; hence the process of embedding it in the classroom is still in its infan-
cy [3]. In addition to the lack of a common clear definition of computational thinking
among educators, there is no agreement on the nature of this inclusion in the curricu-
lum [5].

The physicist Kenneth Wilson was the first introduced computational thinking in
1982 in the science fields [6]. In 2006 [7] brought the term again to public as she em-
phasized on its importance in education for both university students and K-12 stu-
dents, as it is becoming an essential skill to succeed in the 21st century. According to
her, students who learn computational thinking across the curriculum can begin to see
a relationship between academic subjects, as well as between life inside and outside
the classroom. Computational thinking includes: Decomposition: Breaking down data,
processes, or problems into smaller and manageable parts; Pattern recognition: Ob-
serving patterns, trends, and regularities in data; Abstraction: Identifying the general
principles that generate patterns; Algorithmic thinking: Developing step by step in-
structions for solving problems [8].

On 2011, The International Society for Technology in Education (ISTE) [9] and
The Computer Science Teachers Association (CSTA) defined computational thinking
with a perspective close to [8] perspective. They defined it as a process of problem-
solving [10] that includes: organizing and analyzing data logically; formulating prob-
lems in a way that can be solved by the help by tools such as computer; representing
data through abstractions such as models and simulations; automating solutions
through algorithmic thinking (a series of ordered steps); identifying, analyzing, and
implementing possible solutions with the goal of achieving the most efficient and
effective combination of steps and resources; generalizing and transferring this prob-
lem- solving process to a wide variety of problems. These skills are supported by a
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number of attitudes, these attitudes include: confidence in dealing with complexity;
persistence in working with difficult problems; tolerance for uncertainty; the ability to
deal with open ended problems; the ability to communicate and work with others to
achieve a common goal or solution. [9] Suggested problem-solving, examining pat-
tern, and questioning evidence as main skills in computational thinking. [11] Pro-
posed collecting, analyzing, representing data, decomposing problems, algorithms,
and making simulations. Moreover, skills such as creating, collaborating, and ability
to work with others were proposed by [12]: [13] and [14].

2.2 Assessing advances in computational thinking

As there is an increasing emphasis on the need to develop computational thinking
among learners; practices, frameworks, and assessment of computational thinking
inside or outside the classroom are in continuous developing process. These are influ-
enced by the researchers’ perspective of computational thinking. Two main views
regarding practices and assessment of computational thinking concepts emerged. The
first view was within the context of computer science, informatics, computer gaming,
technology, engineering and computing [15];[16];[17];[18];[19];[20]; [21]; [22] and
[23], This view focused on the employment of assessments based on tools such as
Scratch, Alice, Bebras challenge, robotics, video games, and use of criteria related to
programming and coding. The second view was within the context of science and
mathematics [24] and [25]. This study followed a mixed of both views.

2.3 STEAM term definition

The origin of STEM term was in 1990’s by the National Science Foundation (NSF)
in USA. In many educational reforms that take place today, STEM was considered as
a supportive approach that emphasized on the multidisciplinary approach to better
prepare students for STEM occupations and to compete in the global economy [22].
STEM Approach can be defined as a paradigm that emphasis on teaching a subject by
grafting the four disciplines in a planned- integrated way. This approach is conducted
in a well-established environment with suitably prepared instructor. The classroom
appears as a group of clusters of collaborating and actively communicating learners
with the goal of empowering them with the 21st century skills. Coupled with Arts
discipline, STEM paradigm is shifting to become STEAM. The debate is that Arts
may provide learners with new ways of thinking, observing, and more chances of cre-
ativity.

2.4  STEAM integration / education and teacher’s role

There is no question that the role of the teacher in the classroom shifts from the
person responsible for designing learning experiences to a facilitator who helps stu-
dents become accountable for their learning by means of strategies and activities that
emphasize problem solving and hypothesis testing [23] in an environment that en-
hances students levels of motivation as possible. With many skills included like logi-
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cal thinking, critical thinking, reasoning, and collaboration, computational thinking
term rises as technology appears in this context.

Undoubtedly, the successful integration of disciplines relies on the teacher. When
we discuss conceptualizing STEAM education/integration in schools, and the availa-
ble opportunities of implementing it in classrooms, we need to pinpoint some issues,
such as teacher and administration beliefs towards learning. Planned activities reflect
school visions regarding STEAM, and these visions differ from school to another.
Teachers conceptualize STEAM education in different ways or models; some of them
may focus on science as the core subject that steers the whole process, while other
subjects (mathematics, technology, arts, and engineering) would contribute to science
learning. Other teachers might teach all subjects in the same class but with low levels
of integration [24]. Another important issue is the teacher’s background, experience,
and knowledge which are essential to integrate disciplines effectively [25]. Add on
teacher’s willing to develop in career; some teachers keep on working within tradi-
tional methods and refuse any extra work and preparation that result in an overload.
So the true STEAM education should enhance students’ understanding of how things
work, improve their use of technology, introduce them more to engineering during
high school, and help them develop skills and abilities regarding design process [26].

With this notation the objective of this study was to measure the efficacy of using
STEAM-driven learning environment in developing computational thinking among
high school learners.

2.5 STEAM and computational thinking

Computational thinking harmonizes with mathematical and engineering thinking.
Computer science naturally draws on mathematical thinking, its foundation rest on
mathematics [27]. STEAM disciplines also relate tightly to computational thinking by
using visualizing and interactive tools and on-line websites that expose students’
minds to complex systems (such as NetLogo) and simulation (such as PhET web-
based source). For example, these resources can be used within a biology lesson to
integrate with math skills like probability, and at the same time enhancing student’s
understanding of complex systems, which is one of the suggested skills of computa-
tional thinking. Computational thinking, which encompasses strategies for problem
analysis and solution design, is highly applicable in all STEM disciplines. Schools
and colleges that implant STEAM within their curricula are already developing com-
putational thinking during teaching process in many aspects [28]. In other words, the
interaction between STEAM disciplines draws computational thinking skills [29].

2.6 Previous studies

Bati, Caliskan, Gunes, Sacan, & Yestisir [30] conducted a research to develop a
STEAM-based program for teaching middle school students in a public school in
Turkey the concept of time to enhance their computational thinking skills. They pro-
posed Time Teaching Program (TTP) in which they delivered the time concept in
many views (mathematics view, physics view, and history view) in the form of mod-
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ules and activities. They used quasi-experimental method pretest-post-test control
group and observational case study. Data was collected through computational think-
ing test, observations, and interviews. Results showed a positive significant effect of
STEAM- based program on computational thinking skills of the learner.

Kotzampasaki and Psycharis [31] conducted an empirical research that aimed to
study the impact of a STEM-content inquiry-based method using educational games
and tools, such as Arduino Kits, to develop computational thinking on (115) students
in fifth and sixth grades in public schools in Greek. The progress in computational
thinking was investigated using questionnaires that were administrated before and
after the intervention. Participants of the study were engaged in game learning envi-
ronment by designing, developing and implementing scenarios using Arduino Kits.
The results showed a positive influence on the dimensions of computational thinking
among students in the experimental group.

Lepage, Lille, and Romero [32] conducted a study that aimed at investigating the
effect of programming on computational thinking skills (they related computational
thinking to the creative use of digital technologies to solve problems) for higher edu-
cation in Canada. Total of (120) undergraduate students with no background on pro-
gramming were taught how to use ‘story2code’ and their projects were assessed by
“‘Scratch’ which is an automatic code analysis tool. The results showed that creativity
and computational thinking skills with very high percentages.

Bers and Sollivan [33] explored the efficiency of educational robotics that are used
for students from pre-kindergarten to grade two in Boston, and the study included (60)
kids who used appropriately KIWI robotics and tangible coding tools for eight weeks
course. Children were able to master basic robotics and programming skills, while the
older children were able to master increasingly complex concepts using the same ro-
botics kit in the same amount of time. The results showed a significant mastery in
design and programming as part of computational thinking skills.

Games, Richards, and Min [34] conducted a study that aimed at setting the design
and development, the instruction, and evaluation of digital game-based as after school
activities in middle school in Taiwan. Students participated in a workshop that was
conducted after school and they were asked to design a game, they learned, as they
were involved in that activity the researcher investigated the appearance of computa-
tional skills such as: logical thinking, abstracting and problem solving. The results
showed that students were able to perform decomposition, pattern recognition, gener-
alization, abstraction and data visualization in scenarios outside digital game based
learning environment.

Bani-Matar [35] conducted a qualitative research that aimed at identifying the
characteristics of the abstraction processes that grade (9) students perform when they
are involved in conducting an activity of modelling of a topic in Mathematics in Pal-
estine. With the aid of technology specifically the GeoGebra tool and based theoreti-
cally on the model of Abstraction in Context (AiC), three groups of students were
involved in a modeling activity in the circle topic, and went through the four stages of
AiC model (need, recognizing, building with, constructing and consolidating). The
results showed that students were able to reach abstraction of mathematical concepts,
where students will work, collaborate, code and analyze in classroom environment.
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3 Methodology

3.1 Participants

The participants were students of 10th grade with a total number of 32. The indi-
viduals of the sample were randomly distributed into two groups; control and experi-
mental. The control group consisted of (19) students who studied using conventional
method, while the experimental group that consisted of (13) student studied using
STEAM approach.

3.2 Instruments of the study

The researcher developed Computational Thinking Skills Test that was used as a
pre and posttest to measure the level of the four skills of computational thinking: de-
composition, abstraction, pattern recognition, and algorithmic thinking. After viewing
previous work on assessment tools and tests, the researcher developed a test based
mainly on the UK Bebras Computational Thinking Challenge.

3.3 The instructional strategies of the study

The Conventional Method in Teaching Geography Skills: This method focused
mainly on the use of the worksheets conducted from geography past papers (previous
tests provided by Cambridge University Press and used as worksheets for students). It
used lecturing and question-answer method. Students interacted with geography past
papers and with each other, as well as with the instructor. This method was used with
the control group.

The STEAM Approach in Teaching Geography Skills: This method used the in-
tegration of science, technology, engineering, arts, and mathematics in teaching the
requested geography skills. STEAM approach was chosen by the researcher because
this approach does not only lead to precious knowledge in the topic being taught, but
also several skills and qualities such as critical thinking, communications, responsibil-
ity, spatial thinking would also be developed. Aligned with those skills that are of
interest of the researcher, STEAM approach was found to be the best practice that
could lead the lessons planned. The researcher perspective of STEAM approach was
based on the idea of linking math, physics, technology, and engineering to the learn-
ing of geography skills. Math and physics were spotted in the approach as students
performed scaled drawings, units’ conversion, area calculation, and four directions
interpretations. Technology was spotted through the use of materials that enhanced
students’ learning such as, papers, pencils, rulers, ropes, and calculators. Engineering
process took place when students had their own maps designed, produced, tested, and
modified. This method was used with the experimental group.

In the LightBot activity conducted for this study, students were asked to give direc-
tions (commands) to their little bot to light up all blue tiles. Students learned the s of
coding using drag and drop icons on the main screen of the puzzle. The icons were:
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move forward, turn right, turn left, light up, jump, and repeat (using loops in advanced
stages of the game). The stages were ordered based on their difficulty from s, to pro-
cedures and then to loops. The player needed to bear in mind how complex a path is,
how many blue tiles shall be lit up, how the squares are distributed in the path, and
what is the order of icons or commands to be used. In each stage there was a limited
number of available space on the screen to place the commands in (for example, (12)
empty spaces in s stage, (20 -28) empty spaces in procedures stage, and (17) empty
spaces in the loop stage) which means than students needed to use commands effec-
tively to solve the puzzle. The importance of this activity was pivoted on the fact that
learners can benefit from risk-free environment available in this type of games, as
well as having more than one correct answer for a certain puzzle. Here the students
were observed comparing their solution with each other, trying to validate and com-
pare their codes to see which code was most effective.

In the Map Activity conducted for this study, the students were asked, in groups, to
draw a fully scale map of their classroom, using measuring tools, white sheets of pa-
pers and pencils. Students learned many concepts and skills (which are included in
geography) related to mathematics, geography, physics and spatial thinking, such as
scale drawing, vectors and scalars, units conversion, Sl units, the four directions
(North, South, East, and West) reference, four-grid reference, measurements of
straight and curved distances, and map keys (map legend). While performing this ac-
tivity, they applied abstraction as they ignored some irrelevant factors to the map such
as desk colors, desks heights, and table heights. On the other hand, they focused on
relevant factors such as desk width and length, teacher table width and length, dis-
tance between desks, distance between door and desks. They utilized the tiles dimen-
sions on the floor to make the measurements of distances easier. Then, they were giv-
en printed maps of some part in a city as well as pencils, ropes, rulers, transparent
sheets. They were asked to do some measurements, draw paths from a start point to an
end.

In the OS Map Activity, (on-line website similar to Google Maps), students learned
how different maps of the same region can exist. Such maps are transportation net-
work map, settlement map, greenspace map, cycle network map, Aerial (2-D, and 3-
D) map, and leisure map (most detailed map). Abstraction was emphasized in this
activity through comparing each type of OS map, finding that some items that were
shown in one type were removed in other types based on the purpose of the map.

3.4  Data analysis

To answer the question of the study, the Statistical Package for the Social Science
(SPSS) was used to analyze the data collected and to test the hypothesis set, using
descriptive statistics such as:

1. The arithmetic mean: This was a measure of central tendency and was used to
compare the average of responses of students on the computational thinking test for
both control and experimental groups.
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N

10.
11.

12.

13.

. The standard deviation: This was a measure of variability and was used to measure

the deviations in the responses of students in control group and experimental
group.

. Four way (MANCOVA): This statistical analysis was used to test whether the dif-

ferences between the individuals’ responses in the tests were statistically signifi-
cant or not.

. One way (ANCOVA): This statistical analysis was used to determine the differences

on performance due to STEAM approach as a teaching method on computational
thinking skills.

. The (partial) Eta square was used to determine the effect size of the independent

variable used which is the teaching method on computational thinking.

Study Procedures

The researcher developed the following steps in order to fulfill the study aims:

. The researcher reviewed relevant literature and previous studies that assisted the

preparation of the current study’s literature review and procedures.

. The study instrument was developed by the researcher.
. The validity of the instrument was assured by a number of experts in curriculum

and instruction, educational technology, Computer Science (CS), and STEAM ed-
ucation.

. The appropriate formal consents were obtained after intentionally choosing the

school at which the researcher conducted the study.

. The two groups of the study (experimental and conventional) were chosen random-

ly among 10th grade students.

. To verify the reliability of the instrument the researcher administrated the Compu-

tational Thinking Skills Test on a pilot sample from the population of the study but
outside the sample.

. The pre-test of Computational Thinking Skills were conducted upon both groups of

study.

. Results of T-test were used to decide whether the two groups of study were equiva-

lent prior to treatment.

. Students of both groups were trained on the geography skills by the researcher,

who used lecturing and direct teaching with the control group, and STEAM ap-
proach with the experimental group.

The treatment lasted for 6 weeks during the first school semester 2019/2020

The post-test of computational thinking skills test were conducted upon both
groups.

Students’ scores on the instrument (pre and post) were collected and analyzed us-
ing SPSS.

Results and findings were analyzed and discussed
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5 Results

The study question:

What is the effect of using STEAM approach on developing computational think-
ing at the level of («=0.05) among 10th grade students in Jordan?

To answer this question, means and standard deviations on the performance of the
two study groups, on the total score of the computational thinking skills were calcu-
lated. Table 1 shows the results (the total grade on the test was 8).

Table 1. Means and Standard Deviations on the Performance of the Two Study Groups, on the
Total Score of the Computational Thinking Skills Pretest and Posttest

Group N Pretest Posttest
Mean SD Mean SD
Experimental 13 3.15 2.115 5.54 1.984
Control 19 3.63 2.385 411 2.132
Total 32 3.44 2.257 4.69 2.162

Table 1 indicates an apparent difference between the means on the performance of
the two study groups on the total score of the computational thinking skills posttest.
The mean of the experimental group who studied using STEAM approach was (5.54),
which was higher than the mean of the control group who studied using conventional
method (4.11). To determine whether the difference between the means of the two
study groups was statistically significant, the analysis of covariance (ANCOVA) was
used as shown in Table 2.

Table 2. The (ANCOVA) Analysis on the Performance of the Two Study Groups on the Total
Score for the Computational Thinking Skills Posttest

Source Sum of Squares Df | Mean Square F Sig. Et:gc:ﬂglre d
Pretest 90.192 1 90.192 67.363 | .000
Group 24.629 1 24.629 18.395 | .00* .388
Error 38.828 29 1.339
Corrected Total 144.875 31

The value of (F) related to the teaching method was (18.395), at a level of signifi-
cance less than (0.05), which indicates that there is a statistically significant difference
between the means of the two study groups according to the teaching method
(STEAM approach vs conventional method) on the total score for the computational
thinking posttest.

Table 2 shows that the effect size of the teaching method was (0.388) which means
that (38.8 %) of the variance on the total score on the computational thinking skills
posttest was due to the teaching method that used STEAM approach, and (60.2%) was
due to other factors that were not studies in this research. Finally, these results showed
that there is a positive effect of using STEAM approach in developing computational
thinking skills among 10th grade students.
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In addition, means and standard deviations on the performance of the two study
groups, on all skills of interest of the computational thinking skills posttest were cal-
culated. Table 3 shows the results.

Table 3. Means and Standard Deviations on the Performance of the Two Study Groups on
Skills of Computational Thinking Pretest and Posttest

Group Pretest Posttest

Mean SD Mean SD
o Experimental .62 .506 .92 277
Generalization  —1=0 0y 47 513 79 419

(Pattern Recognition)

Total .53 .507 .84 .369
Experimental 1.54 .877 1.38 .870
Decomposition Control 1.47 .964 1.47 .964
Total 1.50 916 1.44 914
Experimental N .927 2.46 .967
Algorithmic Thinking  [Control 1.58 1.017 1.74 1.098
Total 1.25 1.047 2.03 1.092
Experimental .23 .439 17 .439
Abstraction Control 11 .315 11 .315
Total .16 .369 .38 492

Table 3 indicates an apparent difference between the means for the performance of
the two study groups on all skills of interest of the computational thinking skills post-
test.

The mean of the experimental group who studied using STEAM approach was
higher than the mean of the control group who studied using conventional method in
all skills except the decomposition skill in which the control group mean was higher
than the mean of the experimental group. To determine whether the difference be-
tween the means of the two study groups was statistically significant, the multiple
analysis of covariance (MANCOVA) was used as shown in Table 4.

Table 4. The (MANCOVA) Analysis on the Performance of the Two Study on All Skills of
Computational Thinking Posttest

Source Dependent Variable SS;lgrc:afs df S'\c/;j:?e F Sig. Et;gaﬂglre d
Generalization .062 1 .062 448 .509 .017
Group Decomposition .009 1 .009 .025 .876 .001
Algorithmic Thinking 8.224 1 8.224 14.497 | .001* .358
Abstraction 2.043 1 2.043 24,645 | .000* 487

Table 4 shows that (F) value in relation to the teaching method was (0.448), at the
level of significance (0.509) for the generalization skill, and was (0.025) at the level
of significance (0.876) for the decomposition skill. This means that there was no sta-
tistical significant difference between the means of both groups of study in those two
skills according to teaching method (STEAM approach vs conventional method). In
addition, Table 4 shows that (F) value in relation to the teaching method was (14.497)
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at the level of significance less than (0.05) for the algorithmic thinking skill, and was
(24.645) at the level of significance less than (0.05) for the abstraction skill. This
means that there was statistical significant difference between the means of both
groups of study in those two skills according to teaching method (STEAM approach
vs conventional method. Finally, these results showed that there is a positive signifi-
cant effect of using STEAM approach in developing algorithmic thinking and abstrac-
tion skills, and no significant effect in developing decomposition and generalization
skills.

6 Discussion

6.1  Discussion related to algorithmic thinking skill result

The higher mean in the algorithmic thinking in the experimental group, compared
to that in the control group, in the posttest, was due to the fact that the LightBot re-
source, (an on-line puzzle included as part of the STEAM approach), used during
treatment, played a significant role in developing the algorithmic thinking skill used
by students to solve problems, by applying step-by—step solutions. This development
was reflected on their answers to the test, particularly, items (3), (6), and (7) where
they were able to perform algorithmic thinking in scenarios outside digital-game
based learning environment. Item (6), for example, asked the student to direct three
robots at the same time in a maze, so that each robot could reach certain object using
commands: North, South, East and West (clear sense of the four directions is an im-
portant Geography skill, and its development was one of the researcher’s interest in
this study). Item (7), for example, asked the student to run a certain code (including
the text commands: IF, THEN, and ELSE) in order to decide where the football game
mentioned in the item will be played. Based on the rolling of a six-sided dice three
times, and comparing numbers appear in each roll, students were able to decide where
the football game would be played. Item (3), for example, suggested a certain condi-
tion to text a valid license plate of a car, which the students shall use to compare dif-
ferent plate texts and find out which of them were valid plates. These findings agreed
with [35], whose results showed significant development in algorithmic thinking, and
problem-solving skills among students who were involved in digital game-based
learning environment. In addition, this study results agreed with [30], whose findings
stated that the STEAM-based program significantly improved the computational
thinking skills of eighth-grade middle-school students. In addition, the results agreed
with [31] who found out that STEAM inquiry game learning (they used Arduino Kits)
had a significant positive influence on the computational thinking skills and their con-
fidence with computation. Results of [33] agreed with the researcher’s results, where
the use of educational games and robotics enhanced students’ levels in dealing with
complex situations and strengthened their computational thinking skills. Results of
[32], who used programming environment, scratch, with undergraduate students with
low or no background in programming experience, showed high computational think-
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ing levels among experimental group which also agreed with the researcher’s find-
ings.

6.2  Discussion related to abstraction skill result

The higher adjusted mean in the abstraction skill calculated in the experimental
group compared to the mean found in the control group in the posttest was due to the
Map activity conducted as part of the STEAM approach used in the experimental
group. The development in abstraction was observed in students’ written responses in
items (4) in the posttest. This item showed a map sample on traffic transportation in a
town (one-way and two-ways streets), and how drivers may take routes to reach dif-
ferent destinations. Students used the map sample to move correctly from position to
another. These also measured their ability in generalizing and applying the map sam-
ple to the real city map. Applying of abstraction skill (defined as process of simplify-
ing situation or problem that is complicated by ignoring unnecessary information and
details) was observed through neglecting other invalid routes while moving in the
valid ones. These results agreed with [34], [35] and [36] who used digital educational
environment to teach students mathematics and improve their abstraction level and
applying it in the math class.

7 Conclusion and Recommendations

7.1  Conclusion
Among 10th grade students studying geography in Jordan:

1. There was a positive significant effect of using STEAM approach on the computa-
tional thinking skills in general and on algorithmic thinking skill and abstraction
skill in particular.

2. There was no significant effect of using STEAM approach on the generalization
skill, and the decomposition skill.

7.2 Recommendations

Embedding STEAM approach is becoming a growing demand to enhance learning
process and scaffold learners’ thinking abilities, so that we, as educators, can help
preparing them appropriately for their future. Accordingly, the researcher recom-
mended the following in the light of this study

1. There shall be a continuous guidance for the teachers regarding ways and activities
that make the embedding of STEAM approach in different subjects more applica-
ble.

2. The utilizing of STEAM approach in different subjects does not mean to get rid of
conventional method at all. Some topics allow embedding of STEAM approach
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easily and clearly (such as mathematics, science, ICT). In other subjects such as
Humanities including geography, history, civics, arts, the embedding of STEAM
approach sounds harder. The teacher shall be aware of the extent to which STEAM
approach can be used in the learning process.

3. Humanities subject’s teachers (geography, science, history, civics, and arts) can
benefit from using STEAM approach, by focusing on the skills (such as perceptual
abilities, skilled movements, nondestructive communication movements involved
in the subject they teach rather than the knowledge.
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