JPPIPA 7(Special Issue) (2021) | &

Jurnal Penelitian Pendidikan IPA

Journal of Research in Science Education

JURNAL PENELITIAN PENDIDIKAN IPA
IPPIPA (558: 2407795

.

o wii]

http:/ /jppipa.unram.ac.id/index.php/jppipa/index

Development of Acid-Base Devices Integrating ARCS Motivation
Strategy in Problem-Solving Learning Model Scientific Attitude and
Critical Thinking Skills of Students

Melania Priska®”, Natalia Peni2?, Yosephina Payu Wao!

1Biology Education, University of Flores, Ende, Indonesia
2Mathematics Education, University of Flores, Ende, Indonesia

DOI: 10.29303 /jppipa.vZiSpeciallssue.1126

Article Info

Received: November 13th, 2021
Revised: December 12th, 2021
Accepted: December 15th, 2021

Abstract: The purpose of this research is to develop an acid-base device that integrates
ARCS motivation strategies in problem-solving learning models of scientific attitudes and
critical thinking skills of students. The development of this device uses a 4-D model, but in
this study, due to the limited time, the development of the device only reached the
development stage and was tested on Biology Education Study Program students in
semester 2 with a one-group pretest-posttest design. Data collection techniques used are
validation, tests, and questionnaires. Data were analyzed using SPSS and the Likert scale.
The results showed the validity of the Semester Lesson Plan obtained a rcount of 0.690, valid
category. Student Worksheet obtained rcount value of 0.748 valid categories. Learning
Outcomes Test obtained, rcount of 0.701, with a valid category. The percentage of Lesson
Plan implementation is on a scale of 4 with a good category. The results of the N-Gain
Score test in the productive class is 78.58 % effective category while the N-Gain Score in the
trial class is 70.14% and is included in the quite effective category. The data shows that
learning using ARCS motivation strategies in problem-solving learning models can
improve student learning outcomes.
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Introduction method. Students are usually not encouraged to ask

The education system for higher education has
oriented to the achievement of learning quality.
Graduate competency standards in learning outcomes
include attitudes, knowledge, and skills. Graduate
competencies are more focused on life skills. Higher
education is increasingly important to ensure that
students have the skills to learn and innovate, the
skills to use technology and information media, and
can work and survive using the skills they have. In
reality, student creativity is still not considered and
trained in learning. That is due to the pattern of
education in Indonesia which emphasizes the rote
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questions and think according to their imagination. If
students continue to be restrained by lecturers in the
learning process, it will harm the development of
student creativity (Khairani & Safitri, 2017).

A learning process has a goal to improve and
achieve achievement. The motivation between
lecturers and students is one aspect that is very
important and very influential on the achievement of
the desired learning objectives. The low learning
motivation of students is influenced by several
factors. When the lecturer enters the class and wants
to start learning, some students are still not ready and
many are still busy with their work. Students are still
less active in the learning process and tend to be lazy
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to pay attention to the lecturer's explanation. Even
during the learning process, students are often found
engrossed in playing cellphones, chatting, listening to
music, and having an impact on the commotion in the
classroom. In addition, the existing learning tools in
universities are still not facilitated in learning and
there are still lecturers who teach using makeshift
learning tools. Lecturers' lack of knowledge of
learning tools causes low student learning motivation
(Yardi, 2015; Wahidah, et al., 2019).

The low motivation to learn is also caused by
the lack of interest of students in one course. This lack
of interest is caused by students having a low scientific
attitude, where a scientific attitude can encourage
students to be actively involved in the learning
process, because of their inner curiosity. The scientific
attitude that must be possessed by students consists of
being curious, patient, open, critical, objective, honest,
humble, and sensitive to the surrounding environment
(Purwanti & Manurung, 2015). Problems in the
environment around students are real experiences that
are encountered and experienced directly to train
students' critical thinking skills. The environment can
be used as a learning resource that can stimulate
students' thinking attitudes towards the problems to
be investigated and analyzed to find solutions to
problems through experiments (Priska, et al., 2020).

The subject that is often considered difficult and
boring is laboratory engineering. Laboratory
engineering is a science that plays an important role in
life processes and has links with other sciences such as
chemistry, biology, physics, and other sciences. The
low quality of the achievement of laboratory
engineering learning outcomes is not only caused by
lazy students, it requires a scientific attitude and
critical thinking skills. In addition to the scientific
attitude and critical thinking required, interesting
learning methods are also needed (Sukaesih, 2011).
Based on the description above, the researchers tried
to develop a direct teaching model with ARCS
motivation strategies and problem-solving methods to
increase students' motivation in studying acid and
base which in turn had an impact on improving their
learning outcomes.

One of the lessons that can increase student
motivation is Attention, Relevance, Confidence,
Satisfaction (ARCS). ARCS learning begins with
motivating to focus students' attention. Students are
given a positive attitude that the course is beneficial
for their lives. If you are motivated and have a
positive attitude, then the material can be absorbed
well. The ARCS learning model prioritizes attention,
adapts learning materials to the learning experience,
creates self-confidence, and creates a sense of
satisfaction. This model is interesting because it was

developed based on the theories and real experience
of the instructor so that it can generate enthusiasm for
learning optimally by motivating oneself so that
optimal learning outcomes are obtained. Previous
research also supports that the ARCS strategy with
direct teaching arrangements can increase students'
motivation and learning outcomes (Sholihah, et al,,
2016); learning devices through direct teaching
models with problem-solving methods developed are
declared effective as seen from the achievement and
completeness of student learning outcomes which are
set in the medium category (Noor et al., 2017); and the
use of direct teaching models with problem-solving
methods can improve analysis and synthesis skills
(Fahrina, et al., 2018; Haryandi, et al., 2013; Refiana, et
al.,, 2016; Rizhan, et al., 2013).

One of the main problems in the current
laboratory engineering learning process is the
difficulty of students in receiving, responding, and
developing the material given by the lecturer.
Conventional learning that has been centered on
lecturers seems to be detrimental to students,
especially students with low abilities. Students seem to
tend to be bored in learning and lack the motivation to
learn. During the learning process in class, students
only pay attention to the lecturer's explanation, then
complete the practice questions according to the
example. Students are less involved in finding their
own material concepts and are not given the
opportunity to connect learning materials with
everyday life. This is due to the use of learning
methods that require a lot of time but the available
learning time is not sufficient. In addition, students are
also less confident in expressing their opinions in front
of their friends. Based on these problems, it can be
seen that the basic problem that occurs in carrying out
the chemistry learning process is less than optimal
classroom management with inefficient methods.
Therefore, we need alternative learning that can
increase student learning motivation to think critically
in participating in learning which can ultimately
increase student learning outcomes. One of them is the
ARCS model (Fitriani & Hera, 2020). State the
objectives of the work and provide an adequate
background, avoiding a detailed literature survey or a
summary of the results.

Method

This research is development research because it
is aimed at developing learning tools that integrate
ARCS motivation strategies in problem-solving
learning models. The learning tools that will be
developed are Semester Learning Plans (SLP), Student

Worksheet (SW), and Learning Outcomes Tests (LOT).
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This research was conducted in March-May 2021 at the
Biology Education Study Program, Faculty of Teacher
Training and Education, University of Flores. The
subjects of this study were students who programmed
laboratory engineering courses in the Biology
Education Study Program, totaling 35 people as
samples. The development of learning tools refers to
the 4D model, namely the stages of Define, design,
development, and Disseminate (Kristanti & Julia, 2017).
However, this research will only be carried out until
the third stage that is Develop. The trial of this learning
device used a one-group pretest-posttest design. The
research data were analyzed using SPSS version 20
including analysis of SLP and SW validation, analysis
of learning implementation, analysis of student activity
observations, data analysis of student response
questionnaires, and analysis of students' critical
thinking skills test analysis.

Result and Discussion

Learning tools developed using the 4D model
consist of Semester Learning Plans (SLP), Student
Worksheet (SW), and Learning Outcomes Tests (LOT).
The results of the detailed analysis can be described as
follows:

Semester Learning Plan (SLP)

The SLP developed refers to the analysis of
students' abilities by considering the depth and breadth
of acid-base material. The SLP was further validated by
2 (two) expert teams and obtained instrument
reliability analysis data with an average Cronbach's
Alpha value of 0.817. This value indicates that the
reliability of the SLP is included in the very high
category because it is in the range of the reliable
coefficient interval value of 0.71 - 1.00. These results
indicate that the level of consistency of the SLP is
adjusted to the characteristics of the students and the
steps of the problem-solving learning model that
integrates the ARCS motivation strategy. After
conducting the reliability test, the SLP was then tested
for validity. A validity test is used to determine the
validity of the SLP by using the product-moment
correlation (r). Based on the results of the validation
obtained rcount 0.690. This value compared to repie 0.553
is in the valid category because it is in the assessment
range between 0.60-0.799. The valid category of the
measured results explains that the SLP produced is
appropriate and valid so that it can be used as a guide
for students in carrying out lecture activities for one
semester to achieve predetermined learning outcomes
(Suheriyanto, et al., 2014).

Student Worksheet (SW)

SW is a sheet containing teaching materials,
which contains structured work steps that must be
done by students during the learning process. The SW
developed is in accordance with the basic competencies
and learning objectives that have been set, and has an
attractive appearance (Astari, 2017). The attractive
appearance of the SW makes it easier for students to
understand the material provided, thus helping
students learn actively and independently (Aldresti, et
al.,, 2021). To determine the feasibility of the developed
SW, it is necessary to carry out validation by a team of
experts who act as validators. A validation test was
conducted to see the level of relationship of the
developed SW with the material being taught. The
results of the SW validation from the 2 validators that
have been analyzed, obtained a rcount of 0.748. The Tcount
value obtained when compared with the rpe value of
0.433 is in the valid category because it is in the
coefficient interval of 0.60-0.799. The reliability test
results obtained from Cronbach's Alpha value of 0.856
are in the very reliable category because they are in the
range of 0.71-1.00. The two results obtained from the
validity and reliability tests indicate that the SW
developed is consistent and valid by following the
material being taught.

Learning Outcomes Test (LOT)

The development of the learning outcomes test
begins by compiling the grid and description test items
under the subject matter and course learning
achievement (CLA) that have been determined in the
semester learning plan (SLP). The LOT instrument was
validated by a team of validators. The validation results
show that the reliability value of LOT is in the very
high category, namely 0.824 because it is in the interval
reliable coefficient of 0.71-1.00. The high value of this
reliability proves that the LOT produced is practical
and effective in measuring the level of students'
understanding of acid-base materials. To see the
relationship between each LOT item, a construction
and content validity test was conducted (Kereh, et al,,
2015). These results indicate the value of the
relationship between each item by following the
characteristics of the student's ability. This is indicated
by the validity value obtained, namely reount of 0.701,
where this value is in the range of values of 0.60-0.799.

Development of Learning Tools
a. Results of the Defining Stage

The application of the Indonesian National
Qualification Curriculum (INQC) in universities for
undergraduate programs (S1) is at level six, so students
are required to study independently and be actively
involved in the learning process (Saputra, et al., 2020).
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In addition, to using student worksheets (SW) as
learning media. In the SW, it is implied that the
problems encountered in everyday life are related to
acid-base materials (Febriani, 2016).

In addition to the initial and final analysis,
student analysis was also carried out, where students
were grouped by age, gender, intellectual ability, and
family background. These characteristics become the
basis for group division to facilitate the discussion
process, to train students' critical thinking skills in
solving real-world problems (Anggreani, 2015;
Natalina, 2015; Cahyono, 2017; Rahmatillah, et al,
2017). Other characteristics that form the basis for
group division are learning styles, attitudes, and
learning motivation. These four other characteristics
affect the curiosity of students from the beginning to
the end of the learning process, so it does not cause
boredom in students (Permana, 2016).

Based on the results of interviews with biology
education study program students who program
laboratory engineering courses, information was
obtained that group discussions are often carried out in
the learning process, but do not train students' scientific
attitudes and critical thinking skills. During the
discussion, the lecturer asked questions about acid-base
material related to daily life, students found it difficult
to explain the concept. It can be said that the concepts
learned by students are not stored in long-term
memory.

For this reason, students must be given
assignments to do, which include several indicators,
namely: a.) Explaining the concept of acid-base, b.)
Completing acid-base calculations, c.) Explaining acid-
base indicators, and d.) Applying the concept of acid-
base in life every day (Kurniawan & Dewi, 2017). Based
on these indicators, a student worksheet (LKM) was
prepared as a guide in conducting experiments to solve
problems, in order to understand the concept of acid
and base through group discussions. The results of the
discussion are then presented by each group, and the
other groups respond to hone scientific attitudes and
students' critical thinking skills (Utari & Muttaqiin,
2021). In addition to group assignments, independent
assignments are also given at the end of the learning
process at each meeting and will be collected at the next
meeting, as evidence of measuring students' ability to
understand the material that has been studied
(Sabriani, 2012). Futhermore, the concept analysis is
made in the form of a concept map of acid-base
material, as a stimulus and stimulation (Resti, 2015).
The concept map describes the acid-base material to be
studied (Yuniati, 2013).

From the four indicators that have been
compiled in the task analysis above, the learning
objectives are formulated, namely: a.) Students can

explain the concept of acid-base, b.) Students can
complete acid-base calculations, c.) Students can define
acid-base indicators, and d.) Students can apply the
concept of acid-base in daily life.

b. Design Phase Results

The preparation of the test begins with compiling
a grid of critical thinking skills based on indicators and
learning objectives. The tests are compiled, then tested
on students at the beginning and end of learning
activities, to determine the improvement of critical
thinking skills (Nurfillaili, et al., 2016). The selection of
media in the acid-base learning process integrates
ARCS motivation strategies with problem-solving
learning models, with the aim of training students'
scientific attitude and critical thinking skills, namely
using an LKM that has been validated by a validator
(Listiani, 2018).

The media used must be narrated in a semester
learning plan (RPS) format designed using a format
determined by the University, by following indicators
of scientific attitude and critical thinking skills. LKM
format according to problem-solving learning syntax
integrates ARCS strategy, while THB is structured
according to learning indicators (Rajabi, et al., 2015).
The initial design can be implemented by planning a
meeting in the RPS, which consists of three meetings,
with an allocation of 3 x 170 minutes for each meeting.

In the next step, a learning strategy is developed
with the aim of the learning process running effectively
according to the specified time allocation and the
learning objectives to be achieved. The results of the
development contained in the lesson plan contain the
learning outcomes of the courses, objectives, and
assessment techniques required in each stage of
learning (Rahmah, 2014).

c. Development Stage Results

The validation sheet is an instrument used to
measure the validity, practicality, and effectiveness of
the validated device (Khomsiatun & Retnawati, 2015).
This sheet was validated by a team of experts on
learning tools consisting of a SLP validation sheet, an
SW validation sheet, and a OLT validation sheet. The
SLP validation sheet consists of the identity of the
study program, course identity, course learning
achievements, materials, time allocation, learning
methods, learning media, learning steps, and learning
assessment (Muhsinin & Fatmawati, 2020). The SW
validation sheet consists of content feasibility,
presentation feasibility, and language feasibility, as
well as layout feasibility, while the OLT validation
sheet is designed according to the components, namely
an assessment of the construction of the questions, the
language of the questions, the material of the questions,
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and the level of difficulty of the questions (Aviyanti,
2015; Fatimah & Alfath, 2019).

The readability test was carried out on 35
selected students and peer lecturers to assess whether
the learning tools in the form of SLP, SW, and OLT
could be read easily and clearly (Andari & Lusiana,
2014).

Implementation of SLP

Assessment of the implementation of learning is
carried out to find out that the learning carried out in
the classroom is by following the planned SLP. Aspects
observed include teaching and learning activities
(introduction, core, and closing) and classroom
atmosphere  (Amaliah & Sunarti, 2019). The
implementation of the SLP was tested using a Likert
scale with the obtained observations being in the good

category with a score of 4 for each aspect assessed. The
results can be seen in Table 1.

Table 1. Results of Observation of SLP Implementation

Rated aspect Score Category
Introduction 4 Good
Core 4 Good
Closing 4 Good
Class Situation 4 Good
(Mufidah, 2019)

Student Response

Observations of student activities were carried
out on 35 students during the three lessons. Data from
observing student activities can be seen in table 2.

Table 2. Student Response to ARCS Motivation Strategy in Problem Solving Learning Model

Indicator Student Response
Very Happy Happy Neutral Not Happy Very Unhappy
Frequency Percentage Frequency Percentage FrequencyPercentage Frequency Percentage Frequency Percentage
(%) (%) (%) (%) (%)
Interest 25.71 73.47 5.58 15.93 1.86 5.30 1.14 3.27 0.71 25.60
Student Response
Very New New Neutral Old Very Old
Frequency Percentage Frequency Percentage FrequencyPercentage Frequency Percentage Frequency Percentage
(%) (%) (%) (%) (%)
Update 24.57 70.19 8.43 24.07 1.86 5.31 0.14 0.41 0 0
Student Response
Very Agree Agree Neutral Disagree Very Disagree
Frequency Percentage Frequency Percentage FrequencyPercentage Frequency Percentage Frequency Percentage
(%) (%) (%) (%) (%)
Self- 21.50 61.45 8 22.85 5 1425 0.50 1.45 0 0
confident
Student Response
Very Interested Interested Neutral Not Interested Very disinterested
Frequency Percentage Frequency Percentage FrequencyPercentage Frequency Percentage Frequency Percentage
(%) (%) (%) (%) (%)
Satisfaction 16.50 47.15 9 25.75 7.50 21.45 1 28.50 1 28.50

Table 2. data shows that in the interest indicator,
the percentage of student responses is 73.47% very
happy, 15.93% happy, 5.3% neutral, 3.27% not happy,
and 2.56% very dissatisfied. On the indicator of
recency, the student response is 70.10% very new,
24.07% new, 5.31% neutral, and 0.41% old. For the
indicator of self-confidence, the student response is
61.45% strongly agree, 22.85% agree, 14.25% neutral,
and 1.45% disagree, while the student response
satisfaction indicator is 47.15% very interested, 25.75%
interested, 21.45% neutral, 2.85% disinterested and very
disinterested. From the results of the student response
questionnaire on learning devices using the ARCS
motivation strategy in the problem-solving learning
model, it gave a positive response, because students

were motivated to learn acid-base material and student
learning outcomes increased.

Learning Outcomes
The interpretation of the effectiveness of the N-
Gain value (%) is categorized in Table 3.

Table 3. Category Interpretation of N-Gain
Effectiveness
Percentage (%) Category
<40 Ineffective
40- 45 Less Effective
56 - 75 Effective Enough
>76 Effective
(Juniati, et al., 2020)

Learning outcomes data were analyzed using the
N-Gain Score test to see the effectiveness of learning
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outcomes using the ARCS motivation strategy in
problem-solving learning models, which can be seen in
Table 4 and 5.

In Table 4, the results of the N-Gain Score test
calculation in the productive class are 78.58%. The
results are included in the effective category, with a
minimum N-Gain Score value of 60% and a maximum
of 100%. The average N-Gain Score in the trial class
(Table 5) is 70.14% and is included in the quite effective
category, with a minimum N-Gain Score value of
57.14% and a maximum of 90%. These data indicate
that learning using the ARCS motivation strategy in the
problem-solving learning model in the trial class is
quite effective and in the productive class it is effective
in improving student learning outcomes (Solikha, et al.,
2020).

Table 4. N-Gain Score Test Calculation Results of
Productive Class

Number Productive Class
N-Gain Score (%)

1 76.92
2 84.62
3 100.00
4 78.57
5 78.57
6 75.00
7 7143
8 90.91
9 61.54
10 76.92
11 78.57
12 69.23
13 100.00
14 78.57
15 7143
16 73.33
17 7143
18 83.33
19 64.29
20 76.47
21 86.67
22 85.71
23 60.00
24 100.00
25 80.00
26 66.67
27 80.00
28 83,33
29 75.00
30 68.75
31 75.00
32 91.67
33 75.00
34 81.25
35 80.00
Average 78.58
Minimum 60.00
Maximum 100.00

Table 5. N-Gain Score Test Calculation Results of Trial

Class
Number Trial Class
N-Gain Score (%)
1 75.00
2 66.67
3 78.57
4 66.67
5 73.68
6 66.67
7 66.67
8 57.14
9 57.14
10 87.50
11 6.00
12 81.82
13 64.29
14 62.50
15 66.67
16 68.75
17 7143
18 75.00
19 9.00
20 66.67
Average 70.14
Minimum 57.14
Maximum 90.00
Conclusion

Based on the results and discussion, it can be
concluded that the development of learning tools by
applying the ARCS motivation strategy in problem-
solving learning models is effective in improving
student learning outcomes of the Biology Education
Study Program, the University of Flores on acid-base
material, laboratory engineering courses.
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