JURNAL PENELITIAN PENDIDIKAN IPA
IPPIPA (55N: 2407795

Jurnal Penelitian Pendidikan IPA

Journal of Research in Science Education

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

JPPIPA 10(4) (2024)

JPPIPA

2 O

g

Senior High School Students” Collaborative Skills through
Acid-Base Chemistry Practicum Activities

Shofrina Surya Dewi'’, Nurfina Aznam?, Nur Inayah Amaliyah!

1 Chemistry Education, Faculty of Mathematics and Natural Sciences, Yogyakarta State University, Yogyakarta, Indonesia.

Received: August 23, 2023
Revised: February 12, 2024
Accepted: April 25, 2024
Published: April 30, 2024

Corresponding Author:
Shofrina Surya Dewi
shofrinasurya.2022@student.uny.ac.id

DOI: 10.29303 /jppipa.v10i4.5081

© 2024 The Authors. This open access article
is distributed under a (CC-BY License)

Introduction

Abstract: This research aims to determine collaboration skills profile of class 11
students at one of the public high schools in Paciran Regency. The reason for
conducting this research is collaboration skills are one of the 21st century skills
that must be mastered by students. The research conducted was descriptive
quantitative with a cross-sectional survey method. The population of this study
was 100 students. The sampling technique used purposive sampling technique
with consideration from chemistry teachers. Collaboration skills are measured
using an observation sheet containing statements according to aspects of
collaboration skills. Data analysis techniques using MS Excel. Collaboration
skills aspect score data was analyzed quantitatively, then converted according
to calculations into the very low, low, medium, good, and very good category.
The student collaboration skills profile in this research includes 8 aspects are
finding solutions, responsibility, mutual respect, interdependence, cooperation,
communication, listening to other people's ideas, and commitment. In this
research, it was found that the best aspect of collaboration skills in the very good
category was the aspect of positive interdependence at 84.30%, cooperation at
88.50% and communication at 91.00%. The research results show that the
average percentage of collaboration skills for all aspects is 83.50% and is in the
good category.
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and solve problems. Skills demonstrate competence in
applying learning outcomes in any field of education,

The development of 21st century technology and
global competition in this century requires every
individual to have skills in the form of science, expertise
and technology (Haviz et al., 2018). The 21st century also
has an integral educational framework model that
allows us to observe and evaluate the competencies
required in each scientific discipline from different
dimensions such as technological, pedagogical,
contextual and humanistic aspects (Gonzilez &
Ramirez, 2022). Education today is expected to produce
qualified graduates in various fields of science and
technology. Therefore, educational institutions need to
prepare learning to improve the quality of education in
accordance with the demands of skills in the 215t century
(Majir, 2019). Skills are defined as the ability to do tasks
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employment, personal or professional development
(Gonzalez & Ramirez, 2022).

There are several factors that influence teaching
practices and the achievement of learning skills results
in learning, namely the form of teaching and learning,
the characteristics of a constructivist learning
environment, the characteristics of an integrative
learning environment and the characteristics of the
learning atmosphere (Lavi et al., 2021). In general, skills
can be divided into 3 main areas: first, learning and
innovation skills are critical thinking and problem
solving, communication and collaboration, creativity
and innovation. Second, digital literacy skills are
information literacy, media literacy, information
technology and communication literacy. Third, career
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skills and living are flexibility and adaptability, initiative
and self-direction, social and cross-cultural interaction,
productivity and accountability. 21st century skills are
classified as learning and innovation skills known as 4C
which consist of creativity skills, communication skills,
collaboration skills, and problem solving skills
(Handajani et al.,, 2018). These skills can be used in
solving educational problems or learning (van Laar et
al., 2019). In the 21t century, all learning is required to
include several learning and innovation skills. One type
of learning, if viewed from the learning achievement
indicators, which is closely related to several 215t century
skills, is chemistry learning.

Chemistry is a mnatural science that studies
everything about matter which includes structure,
composition, dynamics, change and energy which
involves skills and reasoning. Learning chemistry in
high school aims to enable students to understand basic
theories, principles, concepts and interrelated laws so
that they are able to apply their knowledge in everyday
life. Chemistry subjects are theoretical and practical
which require high-level thinking skills to be able to
solve numeracy problems and learning theory (Dewi et
al., 2019). Chemistry learning can be carried out through
various activities, one of which is practicum. Practicum
plays a significant role in helping students understand
chemistry concepts in a more concretely and practically.
Practicum is a suitable method for teaching science
concepts that are abstract in nature, but are based on
scientific facts that are tested and occur in real life
(Sasongko, 2020). Practicum allows students to conduct
experiments and direct chemical phenomena, so that
they can associate theory with real practice. However, to
maximize the benefits of practicum in chemistry
learning, 21st century skills must be considered. One of
the skills that must be mastered in chemistry practical
activities is collaboration skills. Collaboration skills are
the skills of working together effectively and efficiently
by showing respect for a diverse team, as well as
practicing fluency and willingness in making decisions
that are very necessary to achieve common goals.
Teamwork consists of leadership, decision making, and
cooperation (Supena et al., 2021). Student collaboration
skills also play an important role in ensuring the success
of practicum in better chemistry learning (Kurniaman &
Noviana, 2017). Collaboration skills are inseparable
from the positive contributions of members of a group
(van Laar et al., 2019).

Aspects of collaboration skills have several
competencies according to Coufal et al. (2018), namely
communication, team accountability/responsibility,
mutual respect, and assessment and intervention
holistic. In addition, aspects of collaboration skills
according to Shaw et al. (2017) explain that there are six
criteria that must be met so that student collaboration

April 2024, Volume 10, Issue 4, 1869-1877

skills can develop, including social interdependence,
solutions to solve problems, introduction new ideas,
sharing resources, cooperation, communication. Based
on aspects of collaboration skills from the two sources
above, aspects of collaboration skills can be synthesized
into communication, responsibility, mutual respect,
interdependence, cooperation, finding solutions, listen
to other people's ideas, share resources.

The benefits of collaboration skills are effective
division of labor, integration of information from
various sources of knowledge, perspectives and
experience, as well as increased creativity and quality of
solutions combined with group ideas (Ilma et al., 2022).
Collaboration skills help students understand how to
solve problems, propose solutions, and decide on good
actions. In addition, collaboration skills can also be used
knowing that other people do not always have the same
ideas as we have (Erdogan, 2019). The curriculum that
introduces skill-oriented learning is the 2013 curriculum.
In the 2013 curriculum, learning is structured in a
holistic and interdisciplinary manner, encouraging
students to work in teams, communicate effectively, and
respect each other. Competence graduates in this
curriculum are more complete covering attitudes,
knowledge and skills (Kurniaman & Noviana, 2017). The
2013 curriculum provides opportunities for students to
actively participate in collaborative activities, such as
group projects, discussions, and practicums. Thus, the
2013 curriculum plays an important role in developing
students' collaboration skills, preparing them to face the
challenges and demands of an increasingly complex
world of work (Redhana, 2019).

Students who have collaboration skills can be seen
from being actively involved in teams so they are able to
achieve a deeper understanding of the chemical
concepts they have learned (Magdalena et al., 2014).
Collaboration skills in chemistry practicum can affect
students' motivation and learning outcomes in studying
chemistry (Surayya et al., 2014). The importance of
collaboration skills in practicum can affect the success of
practicum and students will better understand chemical
concepts. In addition, collaboration skills also have a
positive impact in the context of learning chemistry in
general (Cheruvelil et al., 2014). The importance of
collaboration skills can also influence the effectiveness of
work time to shape teaching structures and promote
learning achievement (Blau et al., 2020). However, the
fact is that not all educators can optimize student
collaboration skills through practicum activities in
chemistry learning so that students still have difficulties
understanding chemical material (Siregar, 2018).

Students experience difficulties in understanding
chemical concepts due to the abstract characteristics and
complexity of chemical material. Therefore, it is
important for students to apply collaboration skills in
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learning chemistry so that it can help them understand
chemical material. In addition, educators must also
know interesting practicum activities to improve
students' collaboration skills (Andrian et al., 2020). The
chemistry learning difficulties faced by students can be
overcome if team members work well and care for one
another professionally and personally, have common
goals and make science a top priority (Cheruvelil et al.,
2014). Acid-base material is one of the chemical
materials that tends to be difficult for students to
understand. The topic of acids and bases is conceptually
dense material and requires an understanding that is
integrated into several introductory chemistry concepts.
besides that, conceptually acid-base material is also
abstract, causing students to experience difficulties in
understanding it (Sari & Seprianto, 2018). Based on the
results of research conducted by Nurwahidah et al.
(2022) stated that students often face difficulties in
demonstrating effective collaboration skills when doing
practicums. Students tend to work individually,
communicate less with their colleagues, or are not active
in sharing knowledge and experiences. This lack of
collaboration skills can affect their understanding of the
acid-base chemistry concepts taught in the practicum.
Apart from that, research conducted by Reisoglu et al.
(2020) states that teachers' knowledge and skills in
organizing learning greatly influence the improvement
of students' collaboration skills.

Based on the above studies, the researcher is
interested in researching the profile of collaboration
skills in acid-base practicum. Therefore, this study has
one research question, namely what is the profile of
collaboration skills through acid-base practicum
activities? Understanding students' collaboration skills,
educators are expected to be able to design appropriate
practicum activities to increase student collaboration
engagement. In addition, a better understanding of
students' collaboration skills in chemistry practicum is
expected to provide insight into the success of practicum
activities in the context of learning chemistry.

Method

This research is descriptive research with a
quantitative approach. This research was conducted in
March 2023 and took place at one of the public high
schools in Paciran Regency, even semester of the
2022/2023 academic year, taking three sample classes.
The sample taken in this research was 100 grade 11
students who were carrying out acid-base practicum
without any control or treatment, so the research results
only describe the existing characteristics. The sampling
technique used was purposive sampling.
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Research Procedure

The research procedure starts from the preparation
stage by conducting literature studies, compiling and
creating research instruments, then validating research
instruments with lecturers. After that, instrument testing
and analysis of the instruments to be used are carried
out. The procedure continues with the implementation
stage, namely data collection using observation sheets to
assess collaboration skills. The final stage is processing
the data, holding discussions and drawing research
conclusions and writing research publications.

literature studies

v

creating research instruments

+

validating research instruments

+

instrument testing

v

processing the data

!

research conclusions

Figure 1. Research procedure

Data Collection Techniques and Instruments

The data collection technique in this research uses a
collaboration skills observation sheet instrument. The
instruments in this research were used to obtain research
data and used as a reference to describe students'
collaboration skills in acid-base practice. The instrument
used was an observation sheet developed using a 1-5
Likert scale (scale 1: very bad, scale 2: poor, scale 3:
sufficient, scale 4: good, and scale 5: very good) which
contains 8 aspects of cooperation. skills are explained
into 16 indicators. This instrument is used to determine
the profile of students' collaboration skills through acid-
base practical activities.

Data Analysis Technique

Collaboration skills aspect score data was analyzed
quantitatively, then converted according to calculations
into the following categories.

Table 1. Category of Collaboration Skills Aspect

Score Range Category
0.00-36.00% Very low
36.00-52.00% Low
52.00-68.00% Medium
68.00-84.00% Good
84.00-100.00% Very good
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Result and Discussion

The profile of students' collaboration skills in this
study includes 8 aspects are find a solutions,
responsibility, mutual respect, interdependence,
cooperation, communication, listening to other people’s
ideas, and commitment. These eight aspects were
selected based on consideration of ability to observe
student activities during acid-base labs. The results
obtained are then tabulated and converted into
percentages which can indicate the value category of
each aspect. The results of observing students'
collaboration skills based on the observation sheet are
presented in table 1 below.

Table 2. Aspects and Indicators of Collaboration Skills
Aspect Indicator
Find a solution

Have the initiative to find references.

Think creatively in solving problem solving.
Completing practicum reports on time.
Return practical tools to their place.
Dividing practicum group assignments
fairly.

Appreciate the differences between
members of the practicum group.
Complement each other in achieving
practicum goals.

Interdependence in finding relevant sources
to strengthen practicum results.

Sharing ideas in doing practicum.
Contribute actively in practicum activities.
Express opinions clearly.

Actively think or give ideas.

Listen to the opinions of other people.

Seek to understand and accept different
opinions.

Be in a group during the practicum.

Responsibility

Mutual respect

Interdependence

Cooperation
Communication
Listen to other

people's ideas

Commitment

Try to be present on time for the practicum.
100,00%
80,00%

60,00%
40,00%
20,00%
0,00%
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Figure 2. Graph of the percentage value of each indicator

Indicator
Indicator
Indicator
Indicator
Indicator
Indicator
Indicator
Indicator
Indicator 1
Indicator
Indicator 1
Indicator
Indicator
Indicator
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Overall, the average indicator of collaboration skills
for class XI MIPA students is 83.50% and is in the good
category. This shows that students are able to
demonstrate their ability to collaborate and work in
practicum groups to achieve common goals. In addition,
this can also show that learning acid-base practicum can
train students' collaboration skills in learning chemistry.

100,00% g
78,60% 83,00%

80,00%
60,00%
40,00%
20,00%

0,00%

Indicator 1 Indicator 2

Figure 3. Graph of aspect percentage values find a solution

The average indicator in the aspect of find a
solutions is 80.80% with the good category. This can
indicate that students can find solutions in solving the
problems they face during practicum activities. This
aspect of find a solutions consists of indicators of having
the initiative to seek references as much as 78.60% in the
good category and indicators of creative thinking in
solving problems as much as 83% in the good category.
This is in accordance with the statement put forward by
Palennari et al. (2021) shows that one of the demands of
the 2013 curriculum is to think about find a solutions in
solving problems so that the aspect of find a solutions
must have a good category in order to achieve learning
objectives that are in accordance with the development
of students' potential. The aspect of finding solutions is
a systematic approach in conceptualizing and
understanding a given problem, designing strategies to
solve the problem, and evaluating the strategies
implemented. Finding solutions is also a very important
aspect of collaboration skills between team members
(Albay, 2019).

100,00% 87,60%

80,00% 71,20%
60,00%
40,00%
20,00%

0,00%

Indicator 3 Indicator 4

Figure 4. Graph of the percentage value of the aspect of
responsibility
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The average indicator in the aspect of responsibility
is 79.40% with the good category. This can indicate that
students can be responsible for completing the activities
of the acid-base practicum group. This aspect of
responsibility consists of the indicator of completing
practicum reports on time as much as 71.20% with the
good category and the indicator of returning practicum
tools to their place as much as 87.60% with the very good
category. These indicators can be observed through the
attitudes and behavior of students during the practicum.
This is in line with the statement put forward by Sari
(2020) indicating that the aspect of responsibility can be
seen as self-awareness of something that has happened
or is happening, so that if students have a good
awareness of something then students are able to take
responsibility properly. Aspects of responsibility have
also been shown to positively impact individuals
psychologically, leading to a number of benefits,
including greater self-esteem, improved relationships,
and more effective interpersonal communication (Ayish
& Deveci, 2019).

90,00%
85,80%
85,00%
80,00%
76,00%
75,00% .
70,00%

Indicator 5 Indicator 6

Figure 5. Graph of the percentage value of the aspect of
mutual respect

The average indicator in the aspect of mutual
respect is 80.90% with the good category. This can
indicate that students can respect each other during the
acid-base practicum group activities. This aspect of
mutual respect consists of an indicator of dividing
practicum group tasks fairly as much as 76.00% in the
good category and an indicator of appreciating
differences between members of the practicum group as
much as 85.80% in a very good category. These
indicators can be observed through the attitudes and
behavior of students during the practicum so that
observers can assess these indicators by observation.
This is in line with the statement put forward by Widodo
et al. (2006) showing that practicum results are
influenced by mutual respect so that if students have
mutual respect in the good category it will be easier to
achieve practicum objectives. To ensure collaboration
skills are effective, this can be done by providing
constructive feedback between team members to create
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an environment filled with mutual respect for each other
(Wei et al., 2020).

90,00%
88,00%
86,00%
84,00%
82,00%
80,00%
78,00%
76,00%

87,60%

81,00%

Indicator 7 Indicator 8

Figure 6. Graph of the percentage value of the
interdependence aspect

The average indicator in the aspect of
interdependence in positive terms is 84.30% with a very
good category. This can indicate that students have a
very good process of positive interdependence when the
group activities of the acid-base practicum take place so
that they can achieve the practicum goals together. This
aspect of interdependence in positive terms consists of
indicators complementing each other in achieving
practicum objectives as much as 81.00% in the good
category and indicators of interdependence in finding
relevant sources to strengthen practicum results as much
as 87.60% in the very good category. Observers can
assess indicators of interdependence in positive terms by
observing during the practicum. This is in line with the
statement put forward by Hartina et al. (2022) shows
that positive interdependence is one way to increase
good interaction between individuals so that this aspect
of interdependence trains students to do practical
activities together with group members. Positive
interdependence is one of the key elements of learning.
Positive interdependence provides benefits for students
to have the ability to learn independently because there
is a significant positive relationship between positive
interdependence and the ability to learn independently
(Yuewu et al., 2019).

88,65%
88,60%
88,55%
88,50%
88,45%
88,40%
88,35%
88,30%

88,60%

88,40%

Indicator 9 Indicator 10

Figure 7. Graph of the percentage value of the cooperation
aspect
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The average indicator in the aspect of cooperation
is 88.50% with a very good category. This could indicate
that students who have a very good value of cooperation
during the acid-base practicum group activities will
complete the practicum activities more quickly. This
aspect of cooperation consists of indicators of sharing
ideas in conducting practicums as much as 88.60% in the
very good category and indicators of actively
contributing to practicum activities as much as 88.4% in
the very good category. Observers can assess the two
indicators of cooperation through observation during
the practicum and the two indicators of cooperation
have a very good value so that this greatly influences the
course of the practicum process. This is in line with the
statement put forward by Nadhiroh et al. (2020)
indicating that this is in accordance with the theory
which states that collaboration is the activity of working
together to achieve one goal. One of the most important
components of collaboration is cooperation.

94,00% 93,60%

92,00%

90,00%
88,40%

88,00%
86,00%

84,00%

Indicator 11 Indicator 12

Figure 8. Graph of the percentage value of the
communication aspect

The average indicator in the communication aspect
is 91.00% with a very good category. This can indicate
that students have a very good communication value so
that the acid-base practicum activities will run smoothly
because group members communicate very well with
each other. This aspect of communication consists of
indicators expressing opinions clearly as much as
93.60% with a very good category and active indicators
giving opinions or giving ideas as much as 88.4% with a
very good category. The observer can assess the two
communication indicators through observation during
the practicum and the two communication indicators
have a very good value so that this affects the course of
the practicum process because the practicum process
requires good communication between members of the
practicum group. This is in line with the statement put
forward by the Pacific Policy Research Center (2010)
indicating that communication skills refer to an
individual's ability to communicate clearly, using
spoken,  written, and non-verbal language.
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Communication is an important aspect of collaboration
skills.

100,00% 91,40%

80,00% 75,60%
60,00%
40,00%
20,00%

0,00%

Indicator 13 Indicator 14

Figure 9. Aspect percentage value chart listens to other
people's ideas

The average indicator in the aspect of listening to
other people's ideas is 83.50% with the good category.
This could indicate that students have a good value in
the aspect of listening to other people's ideas because in
practicum activities they have to listen to each other's
opinions so that the practicum can run according to how
it works in the guidebook. This aspect of listening to
other people's ideas consists of an indicator of listening
to the opinions conveyed by other people as much as
75.60% with a good category and an indicator of trying
to understand and accept different opinions as much as
91.4% with a very good category. Observers can assess
both indicators from the aspect of listening to other
people's ideas through observation during the
practicum and one of the indicators has a very good
value so that this affects the course of the practicum
process. This is in line with the statement put forward by
Hidayanti et al. (2020) shows that listening to other
people's ideas is an important factor in collaboration,
because from the opinions of others, we will get a new
understanding that is different from ours so that this
aspect can help the smooth running of practicum
activities.

86,00%
84,00%
82,00%
80,00%
78,00%
76,00%
74,00%
72,00%
70,00%

83,80%

75,40%

Indicator 15 Indicator 16

Figure 10. Commitment aspect percentage value chart

The average indicator in the aspect of
commitment is 79.60% with the good category. This can
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indicate that students have a good value of the
commitment aspect and shows that students are able to
focus on doing practicum in groups. The assessment of
this indicator was also observed from the expressions of
students in carrying out practicum activities. This aspect
of commitment consists of indicators of being in a group
during the practicum as much as 83.80% in the good
category and indicators of trying to be present on time
during the practicum implementation of 75.40% in the
good category. Observers can assess both indicators
from the aspect of commitment through observation
during the practicum. This is in line with the statement
put forward by Junita et al. (2021) shows that being
committed to prioritizing common goals is an important
factor in collaboration.

Conclusion

The collaboration skills profile of class 11 in the acid
base practicum is generally in the good category, where
students are able to find solutions, be responsible,
respect each other, positively depend on each other,
work together, communicate, listen to other people's
ideas, and committed. The research results show that the
average percentage of collaboration skills for all aspects
is 83.50% and is categorized as good. The percentage of
aspects of finding solutions is 80.80% in the good
category; responsible for 79.40% of the good category;
mutual respect 80.90% good category; interdependence
84.30% very good category; cooperated 88.50% in very
good category; communication 91.00% very good
category; listening to other people's ideas 83.50% good
category; and 79.60% commitment in the good category.
From these eight aspects, it can be seen that there is a
relationship between indicators to show good
collaboration abilities. In this research, 3 aspects of
collaboration skills were found in the very good
category namely aspects of interdependence,
cooperation and communication. These three aspects
greatly influence the collaboration skills in the acid base
practicum of class 11.
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