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Abstract

The purpose of this study was to 1) determine the results of the prerequisite test of the research instrument
consisting of tests of validity, reliability, and normality, 2) know students' responses to interest and motivation to
learn using chemistry learning innovations. The method used is descriptive quantitative. A sample of 76 students
was selected by purposive sampling at one of the senior high schools in Indonesia. Data was collected using a
questionnaire instrument with ten items arranged based on a Likert scale based on student interest and motivation
indicators on the acid-base titration concept. The instrument used was declared valid, and reliability was proven by
a corrected item-total correlation of 10 items. Each of them has a value of more than 0.325. A reliability value of
0.785 and a significance value of 0.2 indicates that the data is normally distributed. The Science, Technology,
Engineering, Arts, and Mathematics-Project Based Learning (STEAM-PjBL) innovation received a good response
from students in the form of a high percentage of interest and learning motivation. Students' interest in learning got
an average score of 4.17 in the high category of 83.4%. Likewise, learning motivation scored 4.22 in the high
category of 84.4%. In general, student responses gave positive responses or agreed to the application of STEAM-
PjBL in chemistry learning because it gave students high interest and motivation to learn. The results of this study
can be used as innovations in the science learning process.
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INTRODUCTION

Some students still see chemistry learning as textual and theoretical learning (Park et al.,
2016; Subagia, 2014). It is also considered problematic because the material is abstract,
causing low interest and motivation of students in learning chemistry (Gurses et al., 2015).
Learning has a dominant role in determining the quality of education. The quality of learning
can be seen from the interest and motivation of students during the learning process (Taufiq et
al., 2021). Chemistry teacher in the 21st century has their challenges in implementing
effective learning innovations and attracting student interest and motivation because some
students are less interested in chemistry lessons which tend to be complicated. Therefore,
chemistry learning innovation is very important to increase students' interest and motivation
to learn.

Implementation of project-based learning based on STEAM (Science, Technology,
Engineering, Art, Mathematics) is one of the learning innovations that can increase students'

interest and motivation in learning (Suryaningsih et al., 2021). STEAM in education is
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defined as interdisciplinary learning that combines aspects of 'Art' into STEM (Dasuki et al.,
2020; Hlukhaniuk et al., 2020), which has the aim of increasing student creativity (Bertrand &
Namukasa, 2020; Chung et al., 2020; Lee, 2020; Quigley et al., 2020). While Project-based
learning can be used to develop science process skills so that students become more creative,
active, and have the skills to create a product that has benefits and, of course, quality (Nasir et
al., 2019). With STEAM-based and Project-Based Learning (PjBL), students get a fun
learning experience by completing one or several projects that are very relevant to everyday
life (Guo & Tang, 2021; Nurulwati et al., 2021). Nuriani & Muliawan (2020) stated that 95%
of students are interested in studying science if it is related to the surrounding environment or
daily life.

A lot of STEAM research has been done. However, the innovation of STEAM-Project-
based learning in chemistry subjects utilizing social media Instagram is still minimal, so
research needs to be done. In addition, researchers feel the need to know how much interest
and motivation in learning students use STEAM-PJBL in chemistry subjects. This study
aimed to determine the results of the prerequisite test of the research instrument consisting of
tests of validity, reliability, and normality. Additionally, to find out students' responses to
their interests and learning motivation by using chemistry learning innovations.

METHOD

This research was conducted using a quantitative descriptive method because it
analyzed numerical data into a data description (Siyotoko & Sodik, 2015). The subjects of
this study were in class X1 IPA at one of the high schools in Indonesia selected by purposive
sampling. A sample of 76 students consists of 24 boys and 52 girls.

Data retrieval using a questionnaire instrument consisting of 10 items arranged based on
student interest and motivation indicators in learning chemistry of acid-base titration concept.
The questionnaire instrument using a Likert scale from a scale of 1 to 5 with the
interpretation: 1 = Strongly Disagree; 2 = Disagree; 3 = Moderately Agree; 4 = Agree; 5 =
Strongly Agree.

Data analysis using the following formula:
i

P = v X 100%

Descriptions:

P = Percentage number

f = Obtained raw score
N = Highest score in the questionnaire
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(Fatmawati, 2016).
Furthermore, the percentage values are categorized based on (Setiawan et al., 2021): 1.0 —
50.0% (very low), 50.1 — 70.0% (low), 70.1 — 85.0% (high), and 85.1 — 100% (very high).

The implementation of chemistry learning innovation using the STEAM-PjBL approach
on acid-base titration concept. The learning process of this study is determining the basic
questions, preparing project plans, compiling schedules, monitoring, testing results, and
evaluating experiences (Ministry of Education and Culture, 2013).

Table 1. Stages of STEAM-PjBL in Chemistry Learning on Acid-Base Concepts

Introductory question
@ What if there are no acid-base indicators in the laboratory?
Are there any other alternatives?

@;_EI Planning a project
B Deliver and discuss projects that students will carry out.

& Schedule
@@ Develop a timeline for project implementation (schedule preparation)
Project monitoring
The teacher oversees the project, students do research and get direct
experience in identifying problems, looking for scientific research data
results obtained from articles or journals. Students can describe
information about natural acid-base indicators into a scientific e-poster.
The scientific e-poster is then uploaded to a digital/social media platform
(Instagram).
Testing project results
Assessing student project results

Experience evaluation
Evaluating and reflecting on projects based on student experience.

(Suryaningsih & Nisa, 2021)
Innovation of acid-base titration chemistry learning with aspects of STEAM Figure 1.

& Science Engineering R Mathematics

©H &

Basic concept of Acid-base titration, How to use practical tools Calculate the pH of
Acid-base Indicator and pH, How to use software for the solution

Analyze the problem with students. designing e-poster Process the numeric
data

Student investigate and research the Thinking creatively when
data from journal or credible sources, solve the problem,
Students share the scientific e-poster Creative and innovative in
r_ on digital platforms (Instagram). = designing e-poster
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Eu, _A Technology @Aﬂ
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Figure 1. Integration of Acid-Base Titration Concepts with STEAM aspects
(Suryaningsih & Nisa, 2021).
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The innovation of acid-base titration chemistry learning with STEAM aspects is carried
out to support students' skills in the 21st century. The "Science" aspect of chemistry can train
conceptual thinking skills. The "technology" aspect of learning can improve students' digital
literacy and interact with digital society. Aspects of "Engineering” in learning chemistry can
support students' skills related to the technique of using or operating a tool. The "Art" aspect
in learning can improve students' creative and innovative thinking skills. The "mathematical”
aspect of learning chemistry can train students to process numerical data, analytical and
mathematical thinking skills (Suryaningsih & Nisa, 2021). All of these aspects, if integrated
into a lesson, will give the impression of being fun and not boring to increase students'
interest and motivation in learning chemistry (Suryaningsih et al., 2021).

RESULTS AND DISCUSSION
Instrument Prerequisite Test

The results of the instrument prerequisite test include tests of validity, reliability, and
normality. Validity test results using SPPS Table 2.

Table 2. Validity Tests Results

Number Item Q1 Q2 Q3 Q4 Q5
(F;f:rri‘l’:ﬂon 6657 6717 722" 646" 6517
Sig. (2-tailed) .000 .000 .000 .000 .000
N 76 76 76 76 76
Number Item Q6 Q7 Q8 Q9 Q10
Pearson 7767 759 737" 816" 8327
Correlation

Sig. (2-tailed) .000 .000 .000 .000 .000
N 76 76 76 76 76

Based on Table 2, the validity of the ten questions in the form of positive statements
obtained the results of the calculated r-value for all questions that were each greater than
0.325, and the r table value for n 76 at 5% significance was 0.325. This shows that the items
are declared valid. Instrument questions are valid if the R count is more than the R table

(Rustam et al., 2018). The results of the reliability test of the questions are in Table 3.
Table 3. Reliability Statistics

Cronbach's
Alpha N of Items
.785 10
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Based on Table 3, each questionnaire item is declared reliable according to the results of
the Reliability test calculation, with Cronbach's Alpha value > 0.6, which is 0.785. This shows
that the questionnaire has consistency if the measurement with the questionnaire is carried out
repeatedly. According to (Rustam et al., 2018) if a measuring instrument is used repeatedly to
get the same results, then the measuring instrument is declared consistent or reliable. The
normality test was conducted to test whether the data distribution in the study sample was
normally distributed or not. For normality test in this study using Kolmogorov-Smirnov test.

Table 4. Normality Test Results
One-Sample Kolmogorov-Smirnov Test

Unstandardized

Residual
N 76
Normal Parameters®” Mean .0000000
Std. Deviation 2.75848182
Most Extreme Differences Absolute .087
Positive .057
Negative -.087
Test Statistic .087
Asymp. Sig. (2-tailed) .200%¢

Note:
a. Test distribution is Normal.

b. Calculated from data.

c. Lilliefors Significance Correction.

The results of the normality test using the Kolmogorov-Smirnov test using the
formulation of the hypothesis to test the normality of the data, namely:
HO: data is not normally distributed
H1: data is distributed normally.

The test criteria used are if the probability value (sig.) > 0.05, then H1 is accepted
(normally distributed data), HO is rejected (Rustam et al., 2018). Based on the Kolmogorov-
Smirnov normality test results in table 4, the Asymp value is known. Sig. (2-tailed) of 0.2
which is worth > 0.05, so it can be concluded that the data obtained are normally distributed.

Analysis of Students’ Responses to STEAM-PJBL in Chemistry Learning Student’s

Interest
The results of data analysis of student interest in learning chemistry of acid-base

titration concepts using the STEAM-PjBL innovation Table 5.

70



International Journal of STEM Education for Sustainability, VVol.2, No.1, 2022, pp. 66-77
e-ISSN 2798-5091 DOI. 10.52889/ijses.v2i1.40

Table 5. Student’s Interest Percentage

Indicator % Category
Interest 85.6 Very High
Initiative 79.4 High
Feeling Happy 81.0 High
Creative Thinking 83.4 High
Curiosity 87.6 Very High
Average 83.4 High

Based on Table 5, the curiosity indicator got the highest percentage, which was 87.6%
in the very high category. Meanwhile, the initiative indicator obtained the lowest percentage,
namely 79.4% in the high category. Overall, student interest obtained an average percentage
of 83.4%, including the high category. This shows that students have a high interest in
learning chemistry based on STEAM-PjBL. Previous research stated that activities that
interest students are given continuous attention, accompanied by pleasure, and a sense of
satisfaction is obtained (Aprilia et al., 2020). Lesson content that is considered 'meaningful’
and personally interesting is a topic that is important or related to students’ daily lives (Herro
et al., 2016; Palmer, 2009).

Students show a very high interest in STEAM-based learning and like design activities
(Mohd Shahali et al., 2019). Students participate in direct learning activities through
collaborative problem solving (Jesionkowska & Wild, 2020). The interest of these students
can trigger students' creative thinking skills in chemistry learning (Manik et al., 2020).
Interest describes the tendency of students to be involved in a project (Abbot et al., 2017).
Therefore, the innovation of learning chemistry using STEAM-PjBL makes students
interested in learning chemistry, especially in the acid-base titration concept.

Table 6. Student’s Learning Interest Response

Statements Answer Options

Indicator (Responded aspect) 1 2 3 4 5 % SCORE
Interest Students are interested in
STEAM project-based chemistry
learning by utilizing social media 0 1 10 24 41 4.28
Instagram
Initiative Students have the initiative to
innovate with existing
technology to find and create 0 ! 13 34 28 3.97
something useful.
Feeling Students feel happy to be
Happy creative in making mformatl've 0 2 14 38 29 405
posters related to natural acid-
base indicators.
Creative Students have the creativity to 0 1 22 31 22 4.17
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Statements Answer Options
(Responded aspect) 1 2 3 4 5
Thinking apply science (chemistry) and
technology skills to create
something useful
Curiosity Students will seek further
information if they still do not
understand the chemical 0 3 7 32 34 4.38
material related to the project
they are working on.
. Average 4.17
Description: 1 = Strongly Disagree ; 2 = Disagree ; 3 = Decent ; 4 = Agree ; 5 = Strongly
Agree.

Indicator x SCORE

Based on Table 6, the average value of the curiosity indicator got the highest score,
which was 4.38. Meanwhile, the initiative indicator received the lowest score, which was
3.97. Overall, student interest obtained an average score of 4.17. This shows that students'
responses generally give positive responses or agree to the application of STEAM-PJBL in
chemistry learning because it gives students' interest in learning. Interest is defined as an
emotional motivator that affects learning by stimulating deeper processing strategies (Talley
& Martinez Ortiz, 2017). Therefore, the innovation of learning chemistry using STEAM-PjBL
makes students interested in learning chemistry, especially in the acid-base titration concept.
Students’ Motivation

The results of data analysis on student motivation in learning chemistry of acid-base
titration concepts using the STEAM-PjBL innovation Table 7.

Tabel 7. Students’ Motivation Percentage

Indicator % Category
Quality of Learning 84.2 High
Support 88.6 Very high
Hope 81.6 High
Enthusiasm 83.2 High
Desire 84.2 High
Average 84.4 High

Based on Table 7, the highest percentage obtained by the support indicator is 88.6% in
the very high category. While the percentage of the hope indicator gets the lowest result,
which is 81.6% in the high category. However, each indicator's percentages get an average of
84.4%. So, all indicators reach the category of high motivation. According to research, this
shows that students have high motivation to learn chemistry using the innovative STEAM-
PjBL approach (Suryaningsih et al., 2021). As the results of previous research, motivation is
an impulse that causes him to act and maintain that action (Laforce et al., 2017). Fun projects

72



International Journal of STEM Education for Sustainability, VVol.2, No.1, 2022, pp. 66-77
e-ISSN 2798-5091 DOI. 10.52889/ijses.v2i1.40

can increase student motivation (Vinko et al., 2020). With high motivation, students have a
huge opportunity to achieve high achievements (Aprilia et al., 2020). Therefore, the
innovation of learning chemistry using STEAM-PjBL motivates students to increase their
enthusiasm in understanding concepts in chemistry learning, especially the acid-base titration
concept.

Table 8. Student’s Respond to Learning Motivation
Statements Answer Option
(Responded aspect) 1 2 3 4 5
Quality of Chemistry learning is packaged
Learning in an interesting way and
motivates me to be able to 0 2 13 38 23 4.21
understand acid-base titration
material
Support Students get support from
teachers, family and friends to
be able to work on chemistry
projects well
Hope Students have the hope of
being able to master the
STEAM project by utilizing
social media Instagram to be
able to share interesting
information about chemistry
Enthusiasm Students are enthusiastic about
working on  projects by
utilizing social media
Instagram to share knowledge
about natural acid-base
indicators
Desire Students have the desire to be
able to work on chemistry 0 0 10 23 43 4.21
projects as well as possible.
_ Average 4.22
Description: 1 = Strongly Disagree; 2 = Disagree; 3 = Decent ; 4 = Agree ; 5 = Strongly
Agree.

Indicator x SCORE

0 1 11 39 25 4.43

0 0 14 32 30 4.08

0 0 15 30 31 4.16

Based on Table 8, the average value of the support indicator gets the highest score,
which is 4.43. While the hope indicator gets the lowest score, which is 4.08. Overall, students'
motivation obtained an average score of 4.22. This shows that student responses generally
give positive responses or agree to the application of STEAM-PjBL in chemistry learning
because it provides student learning motivation. Students’ motivation during the learning
process will make it easier for them to understand the material's concept. The understanding
of concepts obtained by students during the learning process shows the level of success of the
learning itself (Alighiri & Drastisianti, 2018)
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Motivation will be needed initially to make students want to participate in learning, and
then it will be needed throughout the whole process until the learning is complete. Therefore,
motivation is an essential prerequisite and prerequisite for learning (Palmer, 2009). STEAM
provides new motivation in improving creativity, memory, motor coordination, and analytical
skills. Students' high interest and motivation show that the STEAM-PjBL-based learning
innovation is going well. This is in accordance with the objectives of STEAM learning, one of
which is to design activities to attract and motivate students in interactive learning (Jung &
Hong, 2020). Therefore, the innovation of learning chemistry using STEAM-PjBL really
encourages students to increase students' enthusiasm in understanding concepts in chemistry
learning, especially the acid-base titration concept.

CONCLUSION

The results of the research instrument prerequisite test that the instrument used are
valid, and the reliability is proven by the corrected item-total correlation of 10 items each
having a value of more than 0.325 and a reliability value of 0.785 and a significance value of
0.2, indicating that the data is normally distributed. The STEAM-PjBL in chemistry learning
received a good response from students with a high percentage of interest and learning
motivation. Students' interest in learning got an average score of 4.17 in the high category,
83.4%. Likewise, his learning motivation scored 4.22 in the high category, namely 84.4%. In
general, student responses gave positive responses or agreed to the application of STEAM-
PjBL in chemistry learning because it provided high student interest and motivation.
SUGGESTIONS

This study only focused on analyzing student interest and motivation responses. It is
better to do further research on chemistry learning innovations using STEAM-PJBL to
improve students creativity, ICT literacy and critical thinking skills.
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