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Abstract.
Twenty-first century education demands the birth of a generation that thinks at a
higher level, including creative thinking. Apart from that it also requires the ability
to collaborate. These abilities prepare students to face future challenges. Therefore,
this research examines efforts to improve these two abilities in learning through
quasi-experimental research using a non-equivalent pre-post test control group design
by comparing two classes that program genetics courses with a total of 82 students.
The experimental class was taught using the ASICC model, while the control class
did not use the ASICC model. The research instrument used was an integrated essay
test instrument for creative thinking abilities, while the collaboration instrument used a
collaboration questionnaire. The instruments used have been validated and declared
valid and reliable. The data obtained was then analyzed using the t-test, which
previously began with homogeneity and normality tests. The research results showed
that there were differences between the experimental class and the control class for
creative thinking abilities and collaborative skills. The average collaboration value
of the ASICC model class was higher than the control class. This research indicates
that the ASICC learning model can be used as an alternative learning model that can
improve students’ creative thinking and collaboration skills.
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1. INTRODUCTION

Twenty-first century education demands the birth of a generation that is critical, creative
and able to collaborate. These abilities prepare students to face future challenges. This
was emphasized by [1] that a student’s success depends on 21st century skills. [2] also
added that 21st century skills include high order thinking skills, communication and
collaboration. Skills that are demands of the 21st century can be developed through
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creating a learning environment, one of which is through implementing a student-
centered learning model. This is reinforced by [3 that an appropriate learning environ-
ment improves students’ thinking abilities and students’ skills. One student-centered
learning model is the ASICC learning model.

The ASICC model is a learning model with steps consisting of stages: 1) Adapting,
a stage where students are required to critically analyze the stimulus provided and
carry out self-reflection to continue learning activities, 2) Searching, looking for infor-
mation from various sources, 3) Interpreting, students do sharing tasks (individually)
and jumping tasks (collaboratively), 4) Create and Communicating, students produce
various forms of products collaboratively and then share them to get feedback [4].
Referring to these steps, it can be seen that the ASICCmodel creates a learning situation
that is based on high order thinking skills, in this case the ability to think critically,
creatively, and solve problems. On the other hand, it also brings up collaboration and
communication skills between students.

Critical thinking and collaboration skills in relation to the implementation of the ASICC
model have been reported by [4] for secondary school students, where the ASICCmodel
can be used as a model that can improve students’ critical thinking and collaboration
skills. Meanwhile, creative thinking abilities have not been reported.

Creative thinking can produce creativity. Creativity can be defined as the ability to use
imagination to produce something new, which no one else has ever thought of [5], [6].
Creative thinking produces innovative ideas and solutions that have not existed before
[7], creative thinking is a problem-based learning ability [8], creative thinking requires
complete, accurate and objective [9]. The ability to think creatively is very necessary in
the era of globalization so that we don’t just follow the flow, but must own and make our
own personal decisions. Research on creative thinking in relation to the use of student-
centered learning models has been reported by [10]. However, whether the same thing
applies to the ASICC model, this research was carried out.

On the other hand, collaboration is needed so that someone can solve problemsmore
effectively and efficiently. Collaborative skills are also needed so that someone also has
tolerance, responsibility, respect and wisdom in dealing with the complexity of problems
[11]. Collaboration means working to come together or work as a team to achieve several
common goals [12 , collaboration always provides different opportunities for students
to interact and foster curiosity and keen interest, and can inspire and encourage many
other students [13], Collaboration abilities can also be used to predict student learning
outcomes [14]. Although collaborative thinking skills using the ASICC model have been
carried out, they have been carried out at the secondary school level, whereas at
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the tertiary level it has not been studied. Therefore, in this research the creative and
collaborative thinking abilities of students using the ASICC learning model have been
studied .

The ASICC model in relation to students’ creative thinking and collaboration skills
is implemented in genetics lectures. The genetics course is one of the courses in the
biology education study program at FKIP Nusa Cendana University, Kupang. Genetics
is considered a difficult subject by students because it is abstract, covers a wide
range of material, is complex and complicated. The inherent complexity of genetics
related to genes, DNA, chromosomes, cell division, and inheritance makes it difficult for
students to understand [15], [16]. Genetic phenomena are complex because they consist
of several interrelated levels of organization (genes, proteins, cells, tissues, organs,
etc.) that contain a myriad of heterogeneous elements [17]. Many problems in genetics
learning and efforts to resolve them have beenmade, including using a series of learning
models and learning [18], [19] learning media, as well as learning approaches [20], [21].
This effort is carried out to obtain effective information in improving understanding of
concepts, learning outcomes and higher-level thinking skills (thinking creatively, critically
and problem solving) which can be empowered in students

2. METHOD

2.1. Research Design

This quasi-experimental research uses a pre-test-post-test research design (adapted
from [22] in two sample classes. The sample class used is a class that programs genetics
courses. The two classes have the same equality based on the results of the equality test
on their initial abilities regarding genetic material. Each class consists of 41 students so
the total number of students is 82 people. The two classes were given different teaching
in the use of learning models. The first class was taught using the ASICC model which
uses the syntax from [4] while the second class was taught without using the ASICC
model.

2.2. Populasi and Sample

The population and sample in this study were fifth semester students who were taking
genetics courses consisting of two classes with a total of 82 samples. Determination of
experimental and control classes was carried out randomly.
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2.3. Research Instrument

The instruments used in this research are learning instruments and assessment instru-
ments. The learning instruments used are teachingmodules, student worksheets, teach-
ing materials, learning media, while the assessment instruments include collaboration
questionnaires and essay tests that integrate creative thinking abilities. The collabo-
ration questionnaire refers to [23] which contains 13 items covering three dimensions,
namely TeamEngagement, Contribution and Attitude. The collaborative instrument uses
a Likert scale with a score of 1 - 4, where score is 4 (always), score 3 (often), score 2 (rarely)
and score 1 (never). Meanwhile, the creative thinking instrument refers to the indicators
proposed by [24] namely fluency, originality, elaboration, flexibility, and metaphorical
thinking. Each indicator is given a score of 1 - 4 based on a predetermined rubric. The
creative thinking instrument is measured by an essay test consisting of ten items. The
instruments used have been previously validated by experts regarding the construct
validity of the instrument. The reliability of the instrument was also analyzed with the
results of the instrument reliability being 0.72 and the instrument being included in the
valid category.

2.4. Research Procedure

Before the research was carried out, the two sample classes were given a pretest
to see their initial abilities. The pre-test includes a creative thinking ability test and
a collaboration questionnaire. The learning was carried out in two sample classes
where one class was taught using the ASICC model and the other class without using
the ASICC model. The genetics material taught consists of the concept of mendelism
which includes monohybrid, dihybrid, semidominance and codominance crosses. After
delivering the material, a pretest was carried out again to see the results of using the
applied model. The research data was then analyzed using the SPSS program.

2.5. Data analysis technique

Research data was analyzed using an independent t-test. Before carrying out the t test,
a prerequisite test was first carried out (Kolmogrov-Smirnov normality test and Levene
homogeneity test). The normality test results on the pretest and posttest data for creative
thinking abilities are classified as normal with values respectively 0.08 and 0.06, as well
as for collaborative data of 0.07 and 0.62. The homogeneity test results for the pretest
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and posttest values for creative thinking abilities are 0.83 and 0.07, while the values for
collaborative skills are 0.06 and 0.07. All these values are >0.05. All data testing was
carried out using the SPSS version 25.0 for Windows program.

3. RESULTS

The results of descriptive data analysis for students’ creative thinking abilities and
collaborative skills can be seen in Table 1.

Table 1: Averages and Standards for the Use of Creative Thinking Abilities and Collaboration
Skills in Each Class.

Variable Class Mean Standard
Deviation

Creative Thinking Control 2.03 0.50

ASICC Models 2.50 0.39

Collaborative Control 3.13 0.68

ASICC Models 3.17 0.42

The data in Table 1 shows that the average score for the creative thinking ability
and collaboration skills variables is higher in classes taught using the ASICC model.
The difference in average scores is 0.47 for creative thinking abilities and 0.04 for
collaborative abilities. And if we look at the standard deviation value, it shows a lower
score compared to classes that are not taught using the ASICC model. A smaller
standard deviation value indicates that the distribution of values obtained is close to
the average value, meaning that the research performance results are also better.

Furthermore, the results of the analysis using the t-test for these two variables
(creative thinking skills and collaboration) are presented in Table 2.

Table 2: T-test results on the variables Creative Thinking Ability and Collaboration Skills.

Levent test
for equality
variances

t-test for Equality of Means

F Sig. t df Sig.(2 Tailed)

Creative
Thinking

Equal variances
assumed 1.88 .174 -4.77 80.00 .000

Equal variances not
assumed -4.77 75.47 .000

Collaborative Equal variances
assumed 4.02 .048 -.266 80.00 .791

Equal variances not
assumed -.266 66.99 .791
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The t-test results in Table 2 show that the sig. creative thinking ability 0.000 <
0.05. This value indicates that there is a difference in score points between the control
and treatment groups. And based on the descriptive value (in Table 1), it is proven
that the treatment group using the ASICC model received a higher score. Meanwhile,
for collaborative ability, a sig value was obtained. 0.791 > 0.05. This value indicates
that there is no difference in score points between the control and treatment groups,
although based on the descriptive value it can be seen that the treatment group using
the ASICC model received a higher score.

4. DISCUSSION

Overall, it can be seen that treatment with the ASICC model in learning can improve
students’ creative and collaborative thinking abilities. This is possible because at each
stage in the model the cultivation of these two capabilities has been integrated. For
example, in the Searching stage (looking for information from various sources), this
stage trains students to try to find various alternative reading materials related to
the problems studied in learning. Searching for various alternative reading materials
is necessary so that students can provide various alternative answers (flexibility), on
the other hand, it can also provoke the emergence of new ideas (originality), and even
allow students to combine answers (metaphorical thinking). If this happens, it is also
possible for the ability to detail answers (elaboration) and fluency in presenting answers
to emerge. According to Wakefield (1994), students’ freedom to choose and collect
information provides greater opportunities for creativity to emerge. The presence of
various indicators of creative thinking in students in the ASICC model allows creative
thinking abilities to be developed. This is in accordance with what was stated by [24]
and [25] that someone is said to have the ability to think creatively if there are indicators
of creative thinking in him, namely the ability to carry out elaboration, fluency, flexibility,
originality and metaphorical thinking.

Next is the Create stage, a stage where students are stimulated to produce various
forms of products. The diverse products produced by students certainly come from
various alternative ideas that they have discovered from the previous stage (namely
the Search stage). The variety of products indicates the creativity that is awakened in
students. According to [26], creativity is based on ordinary thinking processes, but what
differentiates it from other thinking processes is the result of deliberate action or action.
A similar thing was also stated by [27] that creativity can occur when someone uses their
mind to ask questions that are different from others. [25] added that creative thinking
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is needed for problem solving. According to [28] creativity does not only require ideas,
but also knowledge, skills and experience. Creative people need to utilize knowledge
to create things.

Indicators of creative thinking will not necessarily grow and improve if the learning
situation is not supportive. Therefore, for creativity to take place, group interaction
involving the mobility of ideas is also needed. The ASICC model facilitates this in the
Collaborating stage (although statistically the t-test does not show a significant differ-
ence, but descriptively it shows a higher average value). According to [29] collaborative
(group work) gives students the opportunity to develop their conceptual knowledge
as well as procedural knowledge, and makes their thinking explicit and will improve
problem solving and design. Another advantage that can arise in a collaborative work
atmosphere is revealed by [25] that group interaction will encourage creative thinking,
looking for the strengths and weaknesses of an idea in a group can trigger more ideas
helping perseverance, generating ideas, and clarification in cases which is difficult to
solve. [30] also expressed the same thing that collaborative learning will provide positive
energy that can be brought into the class, collaborative provides space to share and
discuss ideas and analyze challenges as a group. According to [31], collaboration can
reduce anxiety and relieve tension that occurs during learning and facilitate students to
be involved intensively in teams.

The various advantages presented in the ASICC learning model make this model
an alternative for empowering students’ creative thinking and collaborative skills. The
ability to think is very important because creative thinking is something that is actually
inherent in every individual, it’s just that teachers need to be aware of how to encourage
and foster creativity in the classroom. Through the right learning process, students will
be trained from convergent thinkers (only one correct answer) to divergent thinkers
(answers that lead to alternative solutions). A sense of individual competence and a
sense of pride in their own thinking needs to be fostered in learning by applying various
learning models.

5. CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the data analysis carried out, it can be concluded that the
ASICC model of learning can improve students’ creative and collaborative thinking
abilities. The increase can be seen from the average value for the variable creative
thinking ability and collaboration skills which is higher in classes taught using the ASICC
model. The difference in average scores is 0.47 for creative thinking abilities and 0.04

DOI 10.18502/kss.v9i31.17624 Page 676



8th Isedu

for collaborative abilities. The t-test results show that the sig. creative thinking ability
0.000 < 0.05. This value indicates that there is a difference in score points between
the control and treatment groups. Meanwhile, for collaborative ability, a sig value was
obtained. 0.791 > 0.05. This value indicates that there is no difference in score points
between the control and treatment groups. The ASICC learning model can be used as
an alternative to empower students’ creative thinking abilities and collaborative skills.

From the results of this research, it is recommended to expand the study of the ASICC
learning model to other courses so that comprehensive information can be obtained.
Apart from that, it is also necessary to study other thinking skills that can possibly be
utilized according to the demands of 21st century education
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