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Abstract. STEAM approach is part of mathematics, science, and other teaching policies to facilitate students' higher-order
thinking skills, including Critical Thinking, Collaboration, Communication, and Creativity. This research aims to examine
both math and science teachers' perceptions and obstacles in implementing the STEAM approach, formulating teacher's
preparation model in applying it. This descriptive research was conducted using survey methods by Google Form. The
research subjects were 68 mathematics teachers and 42 science teachers in Semarang City. The results showed that both the
perceptions of math and science teachers tend to have a positive attitude to apply the STEAM approach to science/math in
the classroom with the highest average score (4.13) and the lowest average score occurs in the knowledge indicator of
STEAM learning steps based on the science and math integration project (3.31). Meanwhile, the obstacle with the highest
score in applying the STEAM approach for both math and science teachers is still required more knowledge about STEAM.
Based on the study of perceptions and obstacles, and the existing preparation models, it is concluded that the modification
of the hypothetical model can be done by strengthening the knowledge and skills of STEAM, as well as preparation practices
in the Teacher Working Group/MGMP (Musyawarah Guru Mata Pelajaran) forum.
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(Rosikhoh, etal., 2019). Based on the description
above, it is important to obtain more complete
data on teachers' perceptions and constraints in
designing and implementing the STEAM
approach. This research aims to examine both
math and science teachers' perceptions and
obstacles in implementing the STEAM approach,
formulating teacher's preparation model in

applying it.
METHODS

Data from a sample of the target population is
collected for this study using a descriptive
method with a cross-sectional survey design
model, and various variables are then used to
evaluate the data (Creswell, 2012). The
respondents of this study were mathematics
teachers (68) and science teachers (42) in
Semarang City. The survey used can report
respondents' understanding of perceptions and
obstacles on STEAM. The adopted and adapted
STEAM questionnaire administered by Google
Form consisting of Likert scale items used as a

research tool. The instrument to measure teachers'
perceptions and obstacle on STEAM was
developed from the STEAM concept grid which
serves as a guide in the preparation and
implemenattion of STEAM in learning.

RESULTS AND DISCUSSION

Respondents are Junior High School
Mathematics and Science Teachers in Semarang
City. Based on their education level, out of 68
respondents 84% are bachelor degree (S1) and
16% are master degree (S2) for mathematics
teacher. Meanwhile, for science teachers, out of
42 respondents based on their education level,
90% were bachelor degree (S1) and 10% were
master degree (S2).

Mathematics and Science Teachers’
Perceptions

The indicators of mathematics and science
teachers’ perception in implementing STEAM
approaches are presented in Table 1.

Tabel 1. Variable dan Indicators of Mathematics and Science Teachers’ Perception

Variable Indicator
SAL I implement STEAM because it's related to my subject and
knowledge
SA2 In order to teach my students using STEAM activities, | am
STEAM continually enhancing my teaching techniques
Attitude | agree STEAM education prepares students' careers and changes
SA3 NP :
their thinking and learning
I agree to apply the STEAM approach in teaching
SA4 . A
science/mathematics in the classroom
SK1 I know the term of STEAM
I know that STEAM learning fits my context and | can teach science
SK2 effectively and | feel confident in my ability to guide students to
have an awareness of sources of evidence as a scientist
STEAM I know the steps needed to teach science using STEAM learning
Knowledge SK3 related to science projects, project-based learning, and integrated
science and math
I believe in and able to use various approaches or teaching strategies
SK4 to develop math/science/technology/engineering concepts in

STEAM teaching and learning

Based on the study results of mathematics and
science teachers’ perception in Semarang City on
STEAM in preparing and implementing its
application in learning, a comparison of
perceptions between both of them will be studied.
The highest average for mathematics teachers is
found in the SA 4 indicator with a score of 4.132.
As for science teachers, the highest average is
found in the SA 3 indicator. Both indicators are
found in the STEAM Attitude variable. This
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shows that both mathematics and science teachers
support the implementation of the STEAM
approach in learning because it will have a
positive impact, including preparing students'
future careers.

On the other hand, the lowest average of both
mathematics and science teachers is found in the
SK 3 indicator which is included in the STEAM
Knowledge variable with an average of 3.471 and
3.310 respectively. This means that on average,
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respondents do not really know the steps needed
to teach science using STEAM learning related to
science projects, project-based learning, and
integrated science and mathematics. So it can be
concluded that overall respondents agree and
support the application of the STEAM approach
to learning, but there is a need for implementation
preparation that can provide knowledge for

teachers related to the steps for its application in
learning.

Mathematics and Science Teachers’ Obstacles

The indicators of mathematics and science
teachers’ obstacles in implementing STEAM
approaches are presented in Table 2.

Tabel 2. Variable dan Indicators of Mathematics and Science Teachers’ Obstacles

Variable Indicator
Because of the erroneous information that children have gained from
TD1 their parents, the media, and other sources, | find it challenging to teach
them about technology
D2 I don't know STEAM_and I don't have teaching experience because |
, don't understand teaching about STEAM
E??ﬁ?ﬁf:y D3 I have never been to STEAM trainiqg and STEAI_\/I activities but I have
read and know about STEAM learning and teaching
D4 Someti_mes I fe_el unsure of my ability to g_uide my students to select
useful information to support STEAM learning
D5 I want to know more about STEAM that's why | want to learn about

STEAM education

The results of the teachers’ obstacles showed
that the highest average was the same for both
Mathematics and Science teachers, that is on the
TD5 indicator with a score of 4.132 and 4.119,
respectively. This means that respondents want to
know more about STEAM which is the reason
they want to learn about STEAM education.

Likewise, the lowest average refers to the
same indicators for both Mathematics and
Science teachers, namely TD 2 with scores of
2.326 and 2.548, respectively. This means that in
general, respondents are familiar with the term
STEAM. However, if it is related to perception,
respondents only know the term STEAM but do
not know more about the learning steps.

CONCLUSION

Based on the results of Mathematics and
Science teachers’ perceptions, respondents agree
and support the implementation of the STEAM
approach to learning, but there was a need for
implementation preparations that could provide
knowledge for teachers related to the steps for
implementing it in learning. In general, the
obstacles from the two groups of respondents
indicated that the difficulties for teachers were
due to a lack of knowledge about STEAM. So, it
is concluded that the modification of the
hypothetical model can be done by strengthening
the knowledge and skills of STEAM, as well as
preparation practices in the Teacher Working
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Group/MGMP  (Musyawarah  Guru  Mata

Pelajaran) forum.
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