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The 21st century needs pupils with learning ability and necessary skills,
particularly critical thinking skills instead of content focused. The study of
science, technology, engineering and mathematics (STEM) education
approach can lead teachers to a new teaching approach in history learning.
Through this approach, the teachers can create a new way of teaching history

integrated with STEM. This study used a qualitative approach. Data

collection in this research using pupil’s work samples, interview, and the
Keywords: teacher journal. This research was conducted in two high school and two
vocational school in the urban area. The findings showed that the teachers
integrated one of the historical thinking skills and understanding history. The
skills are still in the lower level of historical thinking skills. For historical
HOTS teaching skills to be effectively integrated in history learning, teachers need
STEM approach to be trained so the pupil's historical thinking skills can be enhanced through
the integrated history learning with the STEM approach.
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1. INTRODUCTION

The industrial revolution 4.0 and 21st century learning require pupils to have the abilities and skills
needed to deal with them, particularly in critical thinking skills [1]-[3]. To face these challenges, lots of
innovation undertaken by many countries to realize the education-oriented on outcomes that have the 21st
skills. One of the innovations carried out in education sector is to prepare qualified and competitive human
resources, education is an important means of achieving it all because without education everyone will not be
ready to compete in the current era. The 21st century is characterized by the development of information and
communication technology (ICT) that change rapidly [4]. The development of technology and information
inevitably touches all fields, including education. It causes the global competition become tighter, which
demands that competence must adapt to the skills needed in 21st century [5].

The 21st century skills that pupils need to have is learning paradigm which emphasizes the ability of
pupils to think critically, be able to connect knowledge with the real world, mastering in communication,
information, technology, and collaboration [6]. The science, technology, engineering and mathematics
(STEM) education approach is very appropriate to be applied in the education system because STEM aims to
make pupils learning have the competence to think critically. Fostering critical thinking skill can be improved
through history learning. Learning the actual history is not just simply answer the question about what to
teach, but also the way of learning and historical knowledge for the benefit of learners. Therefore, history
learning must be carried out to be able to find, instill values, and transform the messages behind the historical
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reality. In the process of learning history, pupils do not just master the teaching material but also can take
lessons from a learned historical event.

History learning should be directed to help pupils develop historical intellectual skills [7]. In this
case, pupils need to be firmly accustomed to and invited to ask, think, and reflect on the topic being studied.
In history learning, teachers must carry out effective learning. History teachers must emphasize the
importance of learning as a personal process, where each pupil builds knowledge and personal experience. In
this case, pupils must be introduced to how to find supporting evidence of the historical events being studied.
Pupils must also be allowed to provide interpretations of evidence that are considered relevant to the
historical events being studied. If history learning can be done in such a way, then intellectual history skills
can be achieved optimally.

History learning that requires historical thinking skills that should be developed by history teachers
has not been carried out effectively [8]. Furthermore, the facts in the field that history learning is required
pupils to memorize as a form of outcome in history learning. In this case, history subjects becoming
unattractive and makes pupils' learning motivation decline. In history learning, some skills should be
developed by every history teacher, namely historical thinking skills. These skills are in line with the 21st
century required. Historical thinking skills are skills that pupils must have when they learn history in the hope
that it can make pupils think more critically in answering every historical reality that has occurred. In line
with the times, the Indonesian government is trying to find and implement innovations in education through
the 2013 Curriculum that includes STEM education to be integrated into learning. Through working together
with United States Agency for International Development (USAID) in Indonesia, began to try to develop this
STEM-based learning model [9].

Previous research [10] on integrating STEM approaches in social science studies found that social
studies teachers have the intention to practice STEM in social studies although it still needs to be developed
in practice. Nevertheless, several researchers had fostered a multidisciplinary program planned to support
innovative intuition by consolidating concentrates art studies, humanities, and STEM. Through the scholastic
rebuilding of conventional education models, this educational program will be at the front line of including
students in multidisciplinary critical thinking that can create modern scientific and technological innovations
needed to overcome complex problems facing human society [11]. The objective of this research was to
examine the integration of STEM education into history instruction in secondary level. The research question
used is: does STEM integration have an impact on pupils' historical thinking skills? There are two advantages
obtained from this research. First, the teacher knows whether pupils enhanced their historical thinking skills
after learning history using the STEM approach. Second, pupils have different learning experiences by
carrying out through the STEM education.

The STEM education approach is a methodology in defeating issues in reality by directing the
attitude of pupils to thinking like specialists and researchers [12]. Through this approach, pupils are directed
to become issue solvers, creators, trailblazers, fabricate freedom, think legitimately, innovation proficient,
and can connect the STEM approach with the work atmosphere [13]. STEM approach applies critical
thinking based discovering that intentionally puts logical request and the utilization of math with regards to
planning innovation as a type of critical thinking. Scientific inquiry is rare in technology education and
technology design activities are rare in science classes. Nevertheless, in regular daily existence, scientific
design and investigation are routinely applied at the same time as specialized answers for true issues.

In the STEM education approach, teacher must provide opportunities for pupils to develop creative
ideas and expertise in stemming mindset according to the relevant context [14], [15]. By implementing
STEM education in history learning by promoting the active activities of pupils in the learning process will
provide positive opportunities for pupils to develop all their potential in learning. Historical thinking skill is
essential because it can improve pupils' critical thinking skills [16]. Pupils learn from history to improve
critical thinking skills [17]. Pupils ask critical questions and answer with arguments accompanied by factual
evidence [18]. The ability to think critically is very important because it is one of the skills that pupils must
have in the twenty-first century [19]. Thus, history learning can improve critical thinking skills because one
of the competencies that pupils must have is the learning process that can accommodate pupils' critical
thinking skills cannot be done with a one-way learning process. Learning one direction, or centered on the
teacher, would handcuff criticality pupils in teaching material. Pupils receive material from one source with a
tendency to accept and cannot criticize.

The "doing" in historical learning is the most crucial [20]. Pupils need to analyze information and
establish arguments supported by evidence across all the domains of social studies. There is three-way to
connect social studies with the STEM approach in classroom. The first is focus on social studies other than
history. The pupils regularly believe that the ancestor was unintelligent because they didn't have the
information we have now. Requesting the pupils envision how basic machines may have been utilized to
assemble the Roman aqueduct make them fully aware of how extraordinary designing of the past truly was.
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Secondly, execute profession centered exercises to add social context studies without context does not make
much sense for pupils. The pupils need to comprehend the pertinence of what they learning realizing as far as
the needs of the cutting-edge world [21].

Thirdly, use project-based to extend understanding, based on the work of actual STEM careers
opens pupils' and educators' eyes to true-setting for social studies. In the reality, history teachers still use
conventional methods of lecturing and memorizing. This situation of course makes history learning dull and
unable to improve historical thinking skills [22]. To be able to optimize history teachers in improving
historical thinking skills, the teacher can use the STEM education approach because the STEM education
goals are similar in learning history, namely they both want to make pupils who have useful abilities in
dealing with more complex and demanding situations. They use critical power in every decision making.

2. RESEARCH METHOD
2.1. Design

This study use a qualitative methodology [23], in particular, the type of research used is descriptive
method that tried to explore the significance of STEM approach in the application of historical instruction
which requires pupils to have and enhance historical thinking skills. History teachers teach with historical
materials designed using STEM approaches in lesson plans that have implemented higher order thinking
skills (HOTS), so that qualitative research runs well and gets quality data. Researchers interpret a
phenomenon using a natural background and involve various methods. This study did not use statistical data,
but through data collection and analysis. This research procedure will produce descriptive data, namely in the
form of words from the observed data.

2.2. Participants

This study was conducted in four public high schools in Tangerang, Banten Province, Indonesia.
The study involved 178 pupils from 10th grade classrooms. The researchers also involved four certified
history teachers as a participant in this research.

2.3. Data gathering

Three data collection techniques were used in this research. There are pupil work samples, in-depth
interview with pupils and teacher, and teacher journal. Besides, pupils requested to answer a pupil survey on
their inclinations toward integrated history learning using STEM education approach.

2.3. Data analysis

Researchers use a variety of sources, methods, and theories to provide supporting evidence as
validation of the results of this study. Various data sources are used in research, namely student work, teacher
data, and interview results, so that only valid data is used to achieve research results. The analysis data using
descriptive analysis with triangulation to make sure that all data valid and reliable.

3. RESULTS AND DISCUSSION

Based on the interview from the history teachers in high schools (SMA) and vocational schools
(SMK). The teachers might face the obstacles as they try to implement the STEM education approach in
history learning. The teachers argued that:

“My school system only focused on pupils testing, so the principal and vice principal of
academic and curriculum want me to teach toward test objective.”

Another teacher said that:
“I have a little control to what I teach or when I teach. I must stay with the curriculum guide.”

The interview result with the history teacher showed that history learning in the classroom is still
limited to the memorization level, this is due to the demands of the learning system in schools which always
emphasizes objective tests. Schools yet haven't developed a test that looks at critical Thinking. It showed that
history teacher would need to make their classroom more flexible and the opportunity to continue learning
through ongoing professional development.

Based on observations from pupil work samples, it is still seen that the history teacher gave the
assignment still shows that learning activities are at a low level of the expected historical thinking skills. The
history assignment that given to pupils is limited to summarizing historical events from the teaching
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materials provided by the teacher, for the example the pupils recap the material from the textbook and the
teacher grade that assignment.

The next pupil assignment which shows that the history learning process in the classroom still
cannot improve critical thinking skills is to provide questions of the lower order thinking skills (LOTS) type
which does not make pupils optimize critical thinking skills and analytical skills in assessing why and how
historical events took place. Whereas, if the history teacher can assign the assignments to pupils by
emphasizing historical thinking skills, it is hoped that pupils' critical thinking skills and comprehensive
historical understanding can be further improved.

Based on interviews with pupils, it shows that they feel bored to study history because the history
teachers are still limited to conveying information that they can find themselves through books and the
internet. They want to learn history by linking every event that has occurred with other subjects they learn at
school. Moreover, for the vocational pupils who do have basic skills in the fields of engineering, business and
accounting, they want to study history while being related to the vocations they take. The pupil said:

“I want to learn the history of the vereenigde oost-indische compagnie (VOC) era about how
they manage finances, whether accounting has been applied during the VOC era in Indonesia.”

So, they feel it is important to study history because by learning history, they can also understand why these
events occurred not just when and what happened in the past.

History learning which still does not make pupils able to improve critical thinking skills and has not
integrated history subjects with other subjects is also seen from the teacher's daily journal. Based on
observations made through teacher journals, it appears that teachers do teach based on the demands of the
school curriculum which must teach history conventionally. This condition happened because the demands of
the formative test to be carried out are still limited to low-level objective tests. In teaching history, the teacher
only teaches what is provided in the textbooks that have been provided by the government, even though the
teacher can teach local history around the pupil environment, in particular history teachers in vocational
schools should be able to bring history lessons with majors/competencies taken by the pupil. This happens
because the national-based school examination (USBN) demands the material that is already available in
textbooks that have been provided by the government.

History lessons that carried out by teachers in the classroom still show learning activities that made
pupils unable to optimize HOTS. History teachers still take pupils to study historical events chronologically
without digging deeper into the meaning of each historical event [24]. This also has an impact on the learning
outcomes and abilities of pupils who are less than optimal because it makes pupils try to memorize chronicles
without understanding why an event occurs.

Historical learning when developed well by teachers in each school. It can open up opportunities
pervasive for each pupil to analyze and build an appreciation of the whole sphere of human life is not only
limited in the STEM education fields even in terms of the interaction between human beings. Therefore, from
that, pupils are required to inquire actively and learned not just passively listening and absorbing all the
knowledge. Significantly, historical understanding expects pupils to connect further in solving the problem of
history instead of hearing and reading stories of history. Narrated and meaningful literate, think in causal
relationships, interviewing the perpetrators of the history of the community, analyzing documents, photos,
newspaper historical, historical records at museums and historical sites, and build the line time and each
narrative history. Essentially, the activities are also the basis for which the STEM approach is applied [12].

STEM education approach can guide teachers to enter a new world in learning history. The process
of learning history in the classroom can be a new way for pupils to be able to maximize their potential in
increasing their critical thinking skills. Because, the purpose of STEM education approach is following with
the skills expected in learning history, namely historical thinking skills which require critical thinking skills.
In history learning that uses the STEM approach, teachers must be able to invite pupils to learn about how
they become an engineer who can solve problems that exist in the world from studying history [25]. The
teacher can make the problem-based learning (PBL) and project-based learning (PjBL) in real-life learning,
not only limited to the memorizing the past events. The best practice how to implement the STEM, which
integrated with the history learning is from SMAN 8 Tangerang. The history teacher asks the pupils for three
weeks to do research and they did not have any material in the classroom, but they did a historical research
project in the nearest area. Hence, the teacher can measure historical thinking skills using project learning.

According to Bettelheim [26], studying history is “rich food for their imagination, a sense of history,
how the present situation comes about.” History will broaden the pupil's experience, as stated by Phenix [27],
“a sense of personal involvement in exemplary lives and significant events, an appreciation of values and
vision of greatness.” History connects pupils with their roots and develops a sense of belonging. To achieve
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it, the historical material that will be given to pupils is developed. Based on two main foundations, in
particular historical understanding and historical thinking skills.

Through the history learning pupils gain a deep understanding of scientific patterns to seek
understanding of the world in which humans live and do things better/efficiently; understanding of what
humans have obtained, including the development of science and technology that creates change. Through
history, pupils begin to understand the political climate that has developed in the local community to the
world community. What is important at the core of this problem is how to understand democratic values.
Through history, a deep understanding of society is obtained, differences and changes in family structure
patterns, differences in the roles of men and women, the roles of children and childhood life, in various
groups, and the relationship between individuals and groups [28]. However, what is still happening in the
field is that history teachers even teach history in a boring way and do not cause pupils to think critically. It
because the history teacher in Indonesia still limited to conveying facts without inviting pupils to analyze
every historical event.

3.1. STEM approach in history learning

To implement the STEM approach in history learning, every history teacher should be able to
integrate historical content with the STEM education approach [29], [30]. It is possible because in historical
material, particularly in the material of Indonesian History, starting with Base Competencies at the beginning
of grade 10 has entered material on ancient human technology. It can be related to the STEM education
approach regarding how early humans were able to develop technology according to the needs of their time.

Still, in 10th-grade, there is material about vessels and the Iron Age. It can be related to the STEM
education approach, and how history teachers can lead pupils to analyze how early humans at that time knew
that iron had a melting point at a specific temperature. As well as much more suitable material in terms of
mathematics about how the ability of the ancient Indonesian people to make Borobudur temple, of course,
apart from requiring technology, it also requires high mathematical abilities so that it is capable of precision.
So far, when history teachers teach about Hindu-Buddhist civilization in Indonesia, it is still limited to the
fact who founded it, and at whose time it was finished. However, it does not refer to how humans at that time
completed it with their knowledge. However, this is still difficult for teachers because of the limitations of
teachers to develop learning materials outside the textbooks provided by the government.

To carry out the STEM education in history learning, teachers need to involve pupils on relevant
problems with the real world so the pupils feel importance to learn history [31]. In that way, pupils get more
motivation from studying history, not just remind of the past event. Teachers should be able to invite pupils
to be more active and arouse their curiosity by involving them in research activities, so they will get facts
from their activities not through teacher lectures. The material for grade 10 for the example, it is very clear
about the steps of research in history, this is following STEM education approach which requires pupils to
work according to scientific stages [32]. The teacher must be able to make pupils interested in doing mini
historical research, for contemporary events that pupils can still encounter.

The expected skill in history learning is historical thinking skills. Historical thinking skills expect
the pupils who learn history to be able to have the ability in chronological reasoning which is historical
causation where historical learning is not meant to memorize. But, examines how and why an event can
occur, this is aligned with the STEM education approach which in STEM participants pupils are asked to be
able to read how technology and science can be created according to the needs of their time, that way,
historical Thinking can encourage pupils who have extraordinary reasoning power.

Learning history can open opportunities for pupils to analyze and develop analyze of human
activities and their relationships with others. To make that atmosphere, the pupils must be conditioned to ask
questions actively and learn not only passively absorb information in the form of facts, names, and year
numbers as truth. There are five forms of historical Thinking that can develop historical thinking skills are
carried out using the STEM education approach, namely chronological thinking, historical comprehension,
historical analysis and interpretation, historical research capabilities, and historical issues analysis and
decision making [33]-[35]. By learning history, pupils are also indirectly learning the skills that are needed
by everyone in the twenty-first century.

The goal of STEM is to create learner can compete and ready to work the fields practiced. The
Hannover’s study shows that the main objective of the STEM approach is to demonstrate holistic knowledge
[36]. The STEM approach requires a learning approach to be carried out with an approach that can bring
pupils to use their potential in critical thinking. In the 2013 curriculum in Indonesia, several learning models
have been facilitated that refers to that direction, namely PBL and PjBL models, it remains how educators
can implement it in teaching history in the classroom [37], [38].

One of the goals of STEM is for pupils to have literacy skills, master in 21st-century competencies
and STEM workforce readiness, be interested and actively involved in learning, and make connections [5]. It
can all be done in history learning because these abilities are also goals in historical thinking skills that must

Integration of STEM education in history learning (Rinaldo Adi Pratama)



318 a ISSN: 2252-8822

be achieved by pupils after learning history. But, historical thinking skills in history learning has not been
done up by a history teacher intensively [39]. Yet, according to previous research that STEM education
significantly improve pupils' critical thinking skills when compared to conventional learning processes [40].

In a multidisciplinary approach, that combines science, technology, engineering, and mathematics,
the history learning needs to involve environmental issues which appropriate to do with problem based
learning PBL [41]. Integration of PBL with STEM education in history learning can actualize environment
literacy and creativity. STEM approach enhancement will form the character of pupils who can recognize a
concept or knowledge (science) and apply that knowledge with the skills (technology) they master to create
or design a method (engineering) with analysis and based on mathematical data calculations (math) to find a
solution to solving a problem so that human work becomes easier [42]. Schools need to provide
recommendations to teachers to gain knowledge, implement and develop STEM education in schools.
Building historical thinking skills can only be developed if pupils are often asked to do HOTS. One of the
most effective ways to build pupils' historical thinking skills is by applying the right method, in particular
method that can invite pupils to think critically [43].

The success of learning history to improve historical thinking skills must be supported by teachers
and pupils. Pupils should have high interest and motivation to learn [44], [45]. The teacher must also master
in historical material and can teach the material using the learning models. The purpose of teaching history
will be reached and the impact also on the achievement of the learning outcome. The five forms of historical
thinking skills make history learning more meaningful than just memorizing a series of facts. The key to
realizing history learning as referred lies in the teacher as the “life-curriculum”. Changing the material-based
learning paradigm to competency-based learning is a necessity. Mastery of the various approaches and
methods of learning from the teachers are needed to facilitate meaningful learning. Through this meaningful
learning, it is hoped that pupils can develop into individuals who can play an important role as individuals, as
citizens of society, and as citizens of the world.

4. CONCLUSION

History teachers still use conventional learning approaches in the learning process that always make
pupils learn at a low skill level. Four schools that were subjected in this study, only history teachers at
SMAN 8 Tangerang have tried to apply STEM education in learning, although learning is still not optimal
because not all aspects of historical thinking skills have been touched. Nevertheless, SMAN 9 Tangerang,
SMKN 6 Kab. Tangerang and SMKN 7 Kab. Tangerang still apply lotus online trading system LOTS based
historical learning and still slightly integrate STEM in their learning, it happened because the demands of
curriculum and formative test to be carried out are still limited to low-level objective tests. Based on the
description of historical thinking skills for pupils in the previous discussion, STEM integration in historical
learning is very important for every teacher. It is illustrated from the pupils’ learning outcomes that teachers
who have done learning with STEM show that pupils' historical thinking skills are enhanced.

The implication of this research that teachers should be able to integrate STEM approach into
history learning, so that pupil can improve their historical thinking skills and have an effect on developing
critical thinking. Critical thinking skills are the characteristics of global citizens, multicultural and democratic
societies, so that they will equip pupils to be ready and aware of facing academic, civic and social challenges
in the future. Through the development of historical thinking skills in learning, it is hoped that later pupils
will have the skills to review their environment more critically, determine their future, and influence
decisions related to their fate. Pupils' social skills, comprehension of the cultural environment in which pupils
live, and pupils' intellectual and emotional abilities when living in society can grow along with the high
ability of pupils to think.

ACKNOWLEDGEMENTS

The authors thank to all teachers, Mr. Ohin Suhendar, Mr. Rangga Doli, Mrs. Eka Sari Handayani,
and Mrs. Ade Susmiati who support us for this research. Authors would also like to thank for all pupils who
were willing to be involved in this research.

REFERENCES

[1]  S. M. Wechsler et al., “Creative and critical thinking: Independent or overlapping components?” Thinking Skills and Creativity,
vol. 27, pp. 114-122, 2018, doi: 10.1016/j.tsc.2017.12.003.

[2] D. L. Zeidler, “STEM education: A deficit framework for the twenty first century? A sociocultural socioscientific response,”
Cultural Studies of Science Education, vol. 11, no. 1, pp. 11-26, 2016.

Int J Eval & Res Educ, Vol. 11, No. 1, March 2022: 313-320



Int J Eval & Res Educ ISSN: 2252-8822 a 319

[3]
(4]
(3]
(6]
(7]
(8]
9]
[10]

(1]
[12]
[13]
[14]
[15]

[16]
[17]

[18]

[19]

[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]

[29]

[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]

[38]

M. Maskun, A. P. Rinaldo, and S. Sumargono, “Implementation of Character Education in Historical Learning in the Industrial
Revolution Era 4.0,” International Journal of Multicultural and Multireligious Understanding, vol. 6, no. 6, pp. 487-496, 2019.
J. Parker and E. J. Lazaros, “Teaching 21st century skills and STEM concepts in the elementary classroom,” Children’s
Technology & Engineering, vol. 18, no. 4, pp. 24-27, 2014.

A. Chalkiadaki, “A systematic literature review of 21st century skills and competencies in primary education,” International
Journal of Instruction, vol. 11, no. 3, pp. 1-16, 2018.

Y. Xie, M. Fang, and K. Shauman, “STEM education,” Annual Review of Sociology, vol. 41, pp. 331-357, 2015, doi:
10.1146/annurev-soc-071312-145659.

R. A. E. Winahyu, D. Djono, and others, “The Media Literacy in the 21st Century: The Role of Teacher in Historical Learning,”
International Journal of Multicultural and Multireligious Understanding, vol. 5, no. 4, pp. 363-369, 2018, doi:
10.18415/ijmmu.v5i4.324.

M. Maxwell, “Historical Thinking Skills: A Second Opinion,” Social Education, vol. 83, no. 5, pp. 290-295, 2019.

D. W. White, “What is STEM education and why is it important,” Florida Association of Teacher Educators Journal, vol. 1,
no. 14, pp. 1-9, 2014.

B. W. Pryor, C. R. Pryor, and R. Kang, “Teachers’ thoughts on integrating STEM into social studies instruction: Beliefs,
attitudes, and behavioral decisions,” The Journal of Social Studies Research, vol. 40, no. 2, pp. 123-136, 2016, doi:
10.1016/j.jss1.2015.06.005.

A. T. Oner, S. B. Nite, R. M. Capraro, and M. M. Capraro, “From STEM to STEAM: Students’ beliefs about the use of their
creativity,” The STEAM Journal, vol. 2, no. 2, pp. 1-6, 2016, doi: 10.5642/steam.20160202.06.

R. W. Bybee, “Advancing STEM education: A 2020 vision,” Technology and engineering teacher, vol. 70, no. 1, pp. 30-35,
2010.

Y. Li et al., “On Thinking and STEM Education,” Journal for STEM Education Research, vol. 2, no. 1, pp. 1-13, Apr. 2019, doi:
10.1007/s41979-019-00014-x.

C. Hurst, “Thinking big about mathematics, science, and technology: Effective teaching STEMs from big ideas,” International
Journal of Innovation in Science and Mathematics Education, vol. 23, no. 3, pp. 11-21, 2016.

H. Jang, “Identifying 21st Century STEM Competencies Using Workplace Data,” Journal of Science Education and Technology,
vol. 25, no. 2, pp. 284-301, Apr. 2016, doi: 10.1007/s10956-015-9593-1.

M. G. Viator, “Developing historical thinking through questions,” The Social Studies, vol. 103, no. 5, pp. 198-200, 2012.

D. A. Slykhuis, M.-H. Lisa, C. D. Thomas, and S. Barbato, “Teaching STEM through historical reconstructions: The future lies in
the past,” Contemporary Issues in Technology and Teacher Education, vol. 15, no. 3, pp. 255-264, 2015.

M. Duran, S. Sendag, and others, “A preliminary investigation into critical thinking skills of urban high school students: Role of
an IT/STEM program,” Creative Education, vol. 3, no. 02, pp. 241-250, 2012, doi: 10.4236/ce.2012.32038.

B. Hand, M. C. Shelley, M. Laugerman, L. Fostvedt, and W. Therrien, “Improving critical thinking growth for disadvantaged
groups within elementary school science: A randomized controlled trial using the Science Writing Heuristic approach,” Science
Education, vol. 102, no. 4, pp. 693-710, 2018, doi: 10.1002/sce.21341.

T. Dozono, “Race and the Evidence of Experience: Accounting for Race in Historical Thinking Pedagogy,” Critical Studies in
Education, pp. 1-17, Mar. 2021, doi: 10.1080/17508487.2021.1899951.

N. Palacios Mena, “The Development of Historical Thinking in Colombian Students: A Review of the Official Curriculum and
the Saber 11 Test,” International Journal of Instruction, vol. 14, no. 1, pp. 121-142, 2021.

S. G. Karabag and O. Aydogan, “The Effect of History Teaching Supported by Dramatization Technique on Students’
Achievement and Permanence Level,” Asian Journal of Education and Training, vol. 7, no. 1, pp. 36-45, 2021.

J. W. Creswell, W. E. Hanson, V. L. Clark Plano, and A. Morales, “Qualitative Research Designs,” The Counseling Psychologist,
vol. 35, no. 2, pp. 236-264, Mar. 2007, doi: 10.1177/0011000006287390.

E. Wijayasari, K. Kurniawati, and M. Winarsih, “Challenge of History Teachers in Teaching and Learning Higher Order
Thinking Skills (HOTS),” Paramita: Historical Studies Journal, vol. 30, no. 1, pp. 36-45, 2020.

E. H. M. Shahali, L. Halim, M. S. Rasul, K. Osman, and M. A. Zulkifeli, “STEM learning through engineering design: Impact on
middle secondary students’ interest towards STEM,” EURASIA Journal of Mathematics, Science and Technology Education,
vol. 13, no. 5, pp. 1189-1211, 2016, doi: 10.12973/eurasia.2017.00667a.

B. Bettelheim, Surviving the holocaust, vol. 4178. Flamingo, 1986.

P. H. Phenix, Realms of Meaning. New York: McGraw-Hill, 1964.

R. Talin, “Students’ preferences in learning history,” Global Advanced Research Journal of Arts and Humanities (GARJAH),
vol. 2, no. 2, pp. 14-19, 2013.

R. B. Toma and I. M. Greca, “The effect of integrative STEM instruction on elementary students’ attitudes toward science,”
Eurasia Journal of Mathematics, Science and Technology Education, vol. 14, no. 4, pp. 1383-1395, 2018, doi:
10.29333/ejmste/83676.

N. Erdogan and C. L. Stuessy, “Modeling successful STEM high schools in the United States: An ecology framework,”
International Journal of Education in Mathematics, Science and Technology, vol. 3, no. 1, pp. 77-92, 2015.

C. Baron, “Using inquiry-based instruction to encourage teachers’ historical thinking at historic sites,” Teaching and Teacher
Education, vol. 35, pp. 157-169, 2013, doi: 10.1016/].tate.2013.06.008.

M. W. Hackling, “Think Piece: Preparing today’s children for the workplaces of tomorrow: The critical role of STEM education,”
International Journal of Innovation in Science and Mathematics Education, vol. 23, no. 3, pp. 61-63, 2016.

Y. Miki, T. Kojiri, and K. Seta, ““If Thinking” Support System for Training Historical Thinking,” Procedia Computer Science,
vol. 60, pp. 1542—-1551, 2015, doi: 10.1016/j.procs.2015.08.263.

R. Talin, “Why historical thinking skills was not there,” International Journal of Learning, Teaching and Educational Research,
vol. 15, no. 3, pp. 134-142, 2016.

R. Talin, “Historical Thinking Skills--The Forgotten Skills?” International Journal of Learning and Teaching, vol. 7, no. 1,
pp- 15-23, 2015, doi: /10.18844/ijlt.v7il.3.

Hanover Research, “K-12 STEM Education Overview.” Hannover Research, Washington DC, 2011.

S. Han, R. Capraro, and M. M. Capraro, “How science, technology, engineering, and mathematics (STEM) project-based learning
(PBL) affects high, middle, and low achievers differently: The impact of student factors on achievement,” International Journal
of Science and Mathematics Education, vol. 13, no. 5, pp. 1089-1113, 2015.

J. Afriana, A. Permanasari, and A. Fitriani, “Implementation of STEM integrated based learning project to improve students’
science literacy in terms of gender (in Indonesian),” Jurnal Inovasi Pendidikan IPA, vol. 2, no. 2, p. 202, Oct. 2016, doi:
10.21831/jipi.v2i2.8561.

Integration of STEM education in history learning (Rinaldo Adi Pratama)



320

a ISSN: 2252-8822

[39]

L. S. Nadelson, J. Callahan, P. Pyke, A. Hay, M. Dance, and J. Pfiester, “Teacher STEM perception and preparation: Inquiry-
based STEM professional development for elementary teachers,” The Journal of Educational Research, vol. 106, no. 2, pp. 157—
168, 2013, doi: 10.1080/00220671.2012.667014.

[40] N. Khoiriyah, A. Abdurrahman, and 1. Wahyudi, “Implementation of STEM learning approach to improve high school students’
critical thinking skills on sound wave material (in Indonesian),” Jurnal Riset dan Kajian Pendidikan Fisika, vol. 5, no. 2, p. 53,
Oct. 2018, doi: 10.12928/jrkpf.v5i2.9977.

[41] R. M. Capraro and S. W. Slough, “Why PBL? Why STEM? Why now? an Introduction to STEM Project-Based Learning,” in
STEM Project-Based Learning, vol. January, no. 1, Rotterdam: SensePublishers, 2013, pp. 1-5.

[42] E. Ring-Whalen, E. Dare, G. Roehrig, P. Titu, and E. Crotty, “From conception to curricula: The role of science, technology,
engineering, and mathematics in integrated STEM units,” International Journal of Education in Mathematics, Science and
Technology, vol. 6, no. 4, pp. 343-362, 2018, doi: 10.18404/ijemst.440338.

[43] P. Onsee and P. Nuangchalerm, “Developing critical thinking of grade 10 students through inquiry-based STEM learning,” Jurnal
Penelitian dan Pembelajaran IPA, vol. 5, no. 2, pp. 132-141, 2019, doi: 10.30870/jppi.v5i2.5486.

[44] A. M. Lunani, “Selected factors influencing principals’ management of income generating activities in public secondary schools
of Mumias district, Kenya,” Moi University, 2014.

[45] K. Samsudin, M. M. Awang, and A. Ahmad, “History Teacher Readiness in Applying Historical Thinking Skills in Secondary
School,” Yupa: Historical Studies Journal, vol. 1, no. 2, pp. 113—122, Jul. 2017, doi: 10.30872/yupa.v1i2.96.

BIOGRAPHIES OF AUTHORS

Rinaldo Adi Pratama © B4 is a lecturer in Department of History Education, Faculty
of Teacher Training and Education, University of Lampung. He got a bachelor's degree from
the Indonesia University of Education in the history education. He completed his master of
education at the State University of Jakarta in the study of history education, his research
interests are in the study of teaching & learning and regional history. He can be contacted at
email: rinaldo@fkip.unila.ac.id

Inne Marthyane Pratiwi ke is a lecturer in Department of PGMI, Fakultas Tarbiyah
dan Keguruan, UIN Sunan Gunung Djati, Bandung. She got a bachelor and master degree from
the Indonesia University of Education. Her research interests are in the study of teaching &
learning. She can be contacted at email: inne.mp@uinsgd.ac.id

Muhammad Adi Saputra B4 is a lecturer in the Department of History of Islamic
Civilization, Faculty of Adab, UIN Raden Intan Lampung, Indonesia. He got a bachelor's
degree from the Indonesia University of Education in history education and completed his
master of education at the State University of Jakarta in the study of history education. He can
be contacted at email: muhammadadisaputra@radenintan.ac.id.

Sumargono Bd is a lecturer in Department of History Education, Faculty of Teacher
Training and Education, University of Lampung. He got a bachelor and Master degree from
Sebelas Maret University. His research interests are in the study of learning media. He can be
contacted at email: sumargono.1988@fkip.unila.ac.id.

Int J Eval & Res Educ, Vol. 11, No. 1, March 2022: 313-320


https://orcid.org/0000-0001-9765-9124
https://scholar.google.com/citations?hl=en&user=uq58VdsAAAAJ
https://publons.com/researcher/4099589/rinaldo-adi-pratama/
https://orcid.org/0000-0002-0458-9444
https://scholar.google.com/citations?user=lPheqDkAAAAJ&hl=en&oi=ao
https://publons.com/researcher/4190871/inne-marthyane-pratiwi/
https://orcid.org/0000-0002-1590-821X
https://scholar.google.com/citations?user=cmUHEnUAAAAJ&hl=id&oi=ao
https://publons.com/researcher/4912108/muhammad-adi-saputra/
https://orcid.org/0000-0003-2956-2747
https://scholar.google.com/citations?hl=en&user=fo7CIu8AAAAJ
https://publons.com/researcher/4753614/sumargono-1988/

