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Introduction

Chemistry is quite complex material for most high school students because the abstract
chemistry material requires students to be able to understand or think abstractly, which
ultimately results in students experiencing learning difficulties. This chemistry material
includes material that contains many concepts such as chemical equations and calculations
(Ristiyani & Evi, 2016). Chemical bond material is material that provides an explanation
regarding the atoms that form bonds, both with the same and different atoms. In separate
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conditions, a group of atoms shows a more stable bond because it has a lower energy level than
the energy level of the constituent atoms (Effendy, 2013). In chemical bonds, the concepts
contained therein are abstract so they are difficult to apply contextually (Widarti, et al., 2018).
This will have an impact on the learning difficulties experienced by students, thus affecting
their learning outcomes.

Learning outcomes are one indicator of learning success. According to Sudjana (2014),
learning is a process characterized by changes in a person's self. These changes can be
demonstrated in various ways, including changes in knowledge, understanding, attitudes and
behavior, skills, abilities and abilities, reaction power and acceptance. Learning outcomes are
very necessary as a benchmark to find out how much change has occurred in students after
carrying out learning activities that can be observed and measured in the form of knowledge,
attitudes and skills. Student learning outcomes increase or decrease depending on themselves.
The learning process is also needed to obtain learning outcomes. Where the students in question
can study individually or in groups (Rahayuningtiyas & Utami, 2022).

Collaboration skills can help students in the group learning process (Ping et al, 2020).
This skill is one of the important skills in the 21st century. Collaboration is a specific type of
social interaction and learning process where group members can be active and constructive in
solving problems (Lee, et al., 2015). Collaboration has become an essential skill for achieving
effective results. Currently, collaboration is considered as an interaction designed in such a way
as to facilitate students in group learning efforts to achieve common goals. Students have the
ability to collaborate and socialize to achieve academic goals (NEA, 2007; Fitriyani, et al.,
2019). Thus, a teacher must teach academic skills and cooperation skills to students, because
students will be needed in the group learning process to support their academic and social skills
(Apriono, 2013). Based on the results of interviews and pre-research observations conducted
on class This is because the concepts that students receive from teachers have not been well
received. The lack of success in conveying concepts is due to the use of media and learning
models that are inappropriate or less varied, so that students feel bored, become passive, and
learning tends to be teacher centered (centered on the teacher) rather than student centered
(student-centered).

For this reason, appropriate steps are needed so that students can construct concepts well
and be more active in group learning. A varied learning model is one way to make students
active in learning (Riswati, et al., 2018). One of them is, implementing the Discovery Learning
(DL) learning model. DL can be used in chemistry material to improve student learning
outcomes through the process of discovering their own concepts by students carried out in
groups. Through the process of discovering existing concepts, students learn intensively by
following scientific investigation methods under teacher supervision (Istiana, et al., 2015).

Apart from DL, the learning model that makes students active in learning is Guided
Inquiry (IT). The IT learning model is one of the learning models developed to understand
lessons and their relevance (Puspaningtyas, 2017). Through the process of organizing a Q&A
session, students can establish methodology, assess results, and draw their own conclusions.
Introducing topics, asking questions, and contributing to discussions are the teacher's duties as
facilitators (Sugiarti, 2018).

Another supporting resource is the media. Learning media helps students gain a better
understanding of certain concepts and provides a more varied learning experience (Fikri &
Madona, 2018). Apart from helping teachers convey material to students, the use of learning
media can also increase student motivation and enthusiasm. This is because the use of learning
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media can influence students' learning situations, conditions and environments (Nurdyansyah,
2019). One of the media that can be used is Macromedia Flash media. Macromedia Flash
isa multimedia platform and software used for animation, games and internet enrichment
applications that can be viewed, played and run in  Adobe Flash Player (Khairani , 2016).
The use of learning media in the form of Macromedia Flash can have a good impact on
teachers and students, namely as a tool in preparing teaching materials and organizing learning
in the classroom. Based on the description above, researchers are interested in conducting
research on "The Influence of Learning Models and Student Learning Activities on
Collaboration Skills and Student Learning Outcomes on Chemical Bonding Material™.

Research Method

This research uses the research type quasi experimental (quasi-experiment). The form
of research design chosen was Post-test Only Control Group Design . Where this quasi
experimental research uses the nonequivalent control group design form. The data collection
techniques used in this research are initial observation, interviews, learning outcomes tests, and
documentation. The population in this study were all students in class X, Even Semester, SMA
Negeri 11 Medan 2023/2024, totaling 10 classes. Determining the research sample was carried
out using the purposive sampling technique, namely 2 classes. Experimental class | applied
the Discovery Learning model while experimental class Il applied the Guided Inquiry
learning model. The research design uses Factorial Design 2x2. The factorial design
paradigm can be depicted in table 1.

Table 1. Factorial Design (2x2 Factorial Design)

Learning ModelLearning Discovery Guided Inquiry
Activities Learning(Al) (A2)
High (B1) Al1B1 A2B1
Low (B2) AlB2 A2B2

Based on the design that has been given, there are two groups in learning, namely, the
group that is taught using the Discovery Learning learning model and the group that is taught
using the Guided Inquiry learning model, each class uses learning media as a support, namely
media learning using Macromedia Flash media. In each group there are two groups of students
with different learning activities, namely the group of students with high learning activity (B1),
the group of students with low learning activity (B2).

The data in this research was obtained through test and non-test instruments. The
instruments used are multiple choice questions test instruments to obtain grades ( posttest ) and
non-test instruments (observation sheets of learning activities and collaboration skills). The
data obtained through student answer sheets in the two sample classes were processed using
Standardized Residual in General Linear Model (GLM) multivariate using SPSS 25.0.
software program. ~> for Windows at a significance level of 5% or 0.05. The homogeneity
test can be carried out using the Levene's Test with the help of SPSS 25.0 software
program. ~> for Windows , provided that the significance value o = 0.05 and hypothesis testing
is carried out in the SPSS 25.0 software program. ~> for Windows using two-way ANOVA
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(ANOVA two-way ) with General Linear Model (GLM) multivariate with significance
level (a) 0.05. If sig < a (0.05) then H a is accepted, while if sig > a (0.05) then H 0 is
accepted.

Results and Discussion

This research was carried out at SMA Negeri 11 Medan which is located on JI. Pertiwi
No. 93, Bantan Village, Medan, North Sumatra. In this research, two classes were used as
experimental research classes. Experimental class | applied the Discovery Learning learning
model and for experimental class Il the Guided Inquiry learning model was applied. The same
media Macromedia Flash was used as media in the learning process in both experimental
classes.

The program SPSS software version 25 for windows is used to test data normality,
namely the Standardized Residual normality test on  General Linear Model (GLM)
multivariate , with a significance level of o = 0.05. Based on this significance level, if the price
is sig. > a (0.05) then it can be concluded that the data is normally distributed. The results of
the normality test for this research data can be seen in table 2

Table 2. Normality test results

Shapiro-Wilk

Statistics Df Sig.
Collaboration Skills

.097 62 161
Learning outcomes

.098 62 519

It can be seen from table 2, for collaboration skills data, it is known that the data value
sig. 0.161 > a (0.05), so it can be concluded that the data on collaboration skills scores from
both classes is normally distributed. Meanwhile, for learning outcomes data, the sig. 0.519 > a
(0.05) so it can also be concluded that the learning outcome data for both classes is normally
distributed.

The homogeneity test was carried out in the program SPSS software version 25 for
windows , using the Levene's test , with a sig value. a = 0.05. The data from the homogeneity
test results can be seen in table 3.

Table 3. Homogeneity test results

Levene dfl f2 Sig.
Statistics
Collaboration Skills ~ Average .875 3 8 459
Median .806 3 8 496
Learning outcomes Average .353 3 8 596
Median .250 3 8 783
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Based on the data in table 3, it is known that the collaboration skills value is sig. 0.459
and learning outcomes with a sig. 0.596. From these two data the sig value. > a (0.05) then it
can be concluded that the data is homogeneous.

The hypothesis test was carried out in the program SPSS version 25 software for
windows using two-way ANOVA (ANOVA two-way ) with General Linear Model (GLM)
multivariate with a significance level (a) of 0.05. When sig. > a (0.05) then Ho is accepted
and Ha is rejected. And, if sig. < a (0.05) then Ha is accepted and Ho is rejected. Hypothesis
test result data can be seen in table 4.

Table 4. Hypothesis test results

Sig.

Learning model Collaboration Skills .000

Learning outcomes .001
Learning activity Collaboration Skills .000

Learning outcomes .000
Learning Model *Learning Collaboration Skills .045
Activities _

Learning outcomes 014

Based on the results of hypothesis testing carried out on SPSS version 25 software for
windows with a significance level (a) of 0.05, using two-way ANOVA (ANOVA two-way
) with General Linear Model (GLM) multivariate , then the sig price is obtained. 0.000 <
a (0.05) on collaboration skills which means Ha is accepted and Ho is rejected. So for the first
problem formulation, there is a significant difference in the average collaboration skills score
of class For various learning activities, the price is sig. 0.000 < a (0.05) then Ha is accepted
and Ho is rejected, so that for the second problem formulation, there is a significant difference
in the average collaboration skills score of class X students with varied student learning
activities on chemical bond material.

Data on the value of learning outcomes, in various learning models obtained sig. 0.001 <
a (0.05), then Ha is accepted and Ho is rejected, so that for the third problem formulation, there
is a significant difference in the average learning outcome scores of class For various learning
activities, the price is sig. 0.000 < a (0.05) then Ha is accepted and Ho is rejected. So for the
fourth problem formulation, there is a significant difference in the average learning outcome
scores of class X students with various learning activities on chemical bonding material.

Next, the fifth problem formulation is the interaction between the learning model and
learning activities on sig price collaboration skills. 0.045 < a (0.05) then Ha is accepted and
Ho is rejected. The interaction between the learning model and learning activities on learning
outcomes obtained sig. 0.014 < a (0.05) then Ha is accepted and Ho is rejected. So it can be
concluded that there is an interaction between the learning model and learning activities on
learning outcomes and student collaboration skills in class X chemical bond material.

Based on research data, the collaboration skills score for experimental class | was 59.71
+19.88 and 73.74 + 14.48 for experimental class 1. For more details, see Figure 1.
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Figure 1. Graph of the average value of student collaboration skills
with various models

Data on collaboration skills scores in experimental class Il which were taught using the
Guided Inquiry learning model were higher than the collaboration skills scores in experimental
class I which were taught with the Discovery Learning learning model. This is because in the
learning process, students have the same role in their group, so this process can be realized
through the Guided Inquiry model which guides each group of students in collaborating with
fellow group members to solve problems (investigation) and achieve learning goals. In line
with research (Yudanegara et al, 2019) guided inquiry guides students to always be responsible
so that students will be able to be responsible and contribute to all members of their group.
Apart from that, research conducted (Sarifah & Tutut, 2023) states that by following the syntax
of the guided inquiry model, students are taught to be able to work together with each group
member and be able to accept and respect other people's opinions to solve problems so that
students are able to improve collaboration skills by his group of friends. Students in their study
groups are required to actively express their opinions. This will encourage students to work
effectively in line with what is conveyed. Activities of finding ideas or solving problems can
improve students' collaboration skills, namely working effectively (Mulyani & Fuadi, 2020).
This research is supported by previous research conducted by (Ramadan & Oktavidiati, 2019)
on one of the 4C skills (critical thinking), where the guided inquiry learning model is more
effective in improving cognitive outcomes, critical thinking and scientific attitudes to student
learning than Discovery Learning . In other research by (Sari, 2019), there is a significant
difference in the effectiveness of the character-based Inquiry and Discovery Learning learning
models on students' scientific process skills. It was concluded that guided inquiry better
improves students' scientific process skills.

Based on posttest data, the average learning outcomes for experimental class | students
were 69.84 + 16.09 and 76.77 + 10.12 for experimental class Il. For more details, see Figure 2.

Jurnal Teknologi Pendidikan Vol 9. No.2 (April 2024)  Copyright© 2024 The Author(s) Debi M N T. & Dewi S. 286


https://e-journal.undikma.ac.id/index.php/jtp/index

i . E-ISSN: 2656-1417
Jurnal Penelitian dan Pengembangan Pembelajaran P-1SSN- 2503-0602

Jurnal Teknologi Pendidikan: April 2024. Vol. 9 No. 2
j-_l:m https://e-journal.undikma.ac.id/index.php/jtp/index pp. 281-292

Rata-Rata Nilai Pretest Dan Posttest

90.00

80.00 76.77 +£10.12
69.84+ 16.09
70.00

60.00
50.00
40,00

30.00 25.97 +8.41 28.06 £8.91

20.00
10.00
0.00

Pretest Posttest

wm Eksperimen I (DL) Eksperimen II (IT)

Figure 2. Graph of the average value of student learning outcomes with models vary

Based on Figure 4.2, it is known that there is a difference in the average learning outcome
scores in experimental class | (DL) and experimental class Il (IT). The average learning
outcome value for experimental class Il which was taught using the Guided Inquiry learning
model was higher than the average learning outcome value for experimental class | which was
taught using the Discovery Learning learning model. This research is supported by research
conducted by (Permatasari et al, 2018), where the value of learning outcomes in the cognitive
domain in the Guided Inquiry model is higher compared to the Discovery Learning model. This
is in line with research (Utami et al, 2020) that the learning outcomes (posttest) in the
experimental class taught using the Guided Inquiry model are higher than in the experimental
class taught using the Discovery Learning learning model. In the learning process using the
Guided Inquiry model, the teacher guides students in the investigation so that the learning takes
place more focused. In research (Rahmi et al., 2022), the cognitive learning results (posttest)
of experimental class | which were taught using the Guided Inquiry model were higher than
the cognitive learning results (posttest) of experimental class Il which were taught with
Discovery Learning.

Data on the average value of collaboration skills for students taught with the Discovery
Learning (DL) model with high activity was 68 + 13.48 and low activity was 31.29 + 7.85.
Meanwhile, in the class taught using the Guided Inquiry (IT) model, the collaboration skills
score with high activity was 78.5 + 9.78 and low activity was 49 + 7.87. For more details, see
Figure 3.
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Figure 3. Graph of the average value of student collaboration skills with varied learning
models and activities.

Based on the average data on student collaboration skill scores, it can be concluded that
students with high activity have higher collaboration skill scores than students with low
learning activity. This is because students' learning activities will encourage students to
produce attitudes, values, changes in knowledge and skills in students (Hasmiati et al, 2017).
So the level of student learning activity affects student learning skills. In line with research
(Agustin, 2014) there is a positive influence between good student learning activities and
students' problem solving abilities. Other research (Farokhatin, 2019) concluded that there is a
significant influence of student learning activities on students' critical thinking abilities.

The average data on student learning outcomes taught using the Discovery Learning
(DL) model with high activity was 77.08 + 8.96, with low activity of 45 + 7.64. Meanwhile,
in classes taught using the Guided Inquiry (IT) model, the average learning outcomes for
students with high activity were 79.81 + 7.28 and low activity 61 *+ 8.22. For more details, see
Figure 4.

Rata-Rata Hasil Belajar dengan Model dan Aktivitas
Belajar Bervariasi

90

80 77.08+8.96 79.81+7.28

70
61+8.22

60
50 45+ 7.64
40
30
20
10
o

Eksperimen I (DL) Eksperimen II (IT)

= Aktivitas Rendah Aktivitas Tinggi

Figure 4. Graph of average student learning outcomes using the
model and varied learning activities.

Judging from the pretest to measure students' initial abilities, it was found that the
pretest experimental class Il score which was taught using the Guided Inquiry (IT) learning
model was higher than the pretest experimental class | score. which is taught using the
Discovery Learning learning model. Experimental classes that have high initial abilities tend
to have higher learning outcomes. This is in accordance with research conducted by (Yuliana,
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2021) that samples with high initial abilities have higher learning achievements than samples
with low initial abilities.

Based on hypothesis testing carried out at a significance level of 95%, for the first
problem formulation a sig value was obtained. 0.000 < a 0.05 which means Ha is accepted and
Ho is rejected so that there is a significant difference in the average value of students'
collaboration skills on chemical bonding material taught using the Guided Inquiry learning
model and the Discovery Learning learning model. For the second problem formulation, sig
is obtained for high and low learning activities. 0.000 < « (0.05) so that Ha is accepted and
Ho is rejected, it can be concluded that there is a significant difference in the average score of
students' collaboration skills on chemical bond material with varied student learning activities.

In the third problem formulation, the sig value is obtained. 0.001 < « (0.05) which
means that Ha is accepted and Ho is rejected, so there is a significant difference in the average
learning outcome scores of class And in varied learning activities, the sig. 0.00 < a (0.05) then
Ha is accepted and Ho is rejected. So for the fourth problem formulation, there is a significant
difference in the average learning outcome scores of class X students with various learning
activities on chemical bonding material.

For the fifth problem formulation, the interaction between learning models and learning
activities on collaboration skills nilsi sig. 0.045 < a (0.05) then Ha is accepted and Ho is
rejected. Meanwhile, the interaction between learning models and learning activities on
learning outcomes with sig. 0.014 < a (0.05) then Ha is accepted and Ho is rejected. So it can
be concluded that there is an interaction between the learning model and learning activities on
students' learning outcomes and collaboration skills in class X chemical bond material.
Learning activities and learning models influence learning outcomes and students'
collaboration skills. A learning model with learning activities interacting with each other to
influence students' learning outcomes and collaboration skills.

Based on the research results and discussions that have been explained, it can be
concluded that the average learning outcomes and collaboration skills of students in the Guided
Inquiry learning model are higher than the average learning outcomes and collaboration skills
of students in the Discovery Learning learning model learning model. so that the Guided
Inquiry learning model is better than the Discovery Learning learning model learning model.
And judging from student learning activities, in experimental class Il, the total number of
students with high activity was 26 students and the total number of students with low activity
was 5 students, while in experimental class | the total number of students with high activity
was 24 students and 7 students with low activity. This shows that students in experimental class
Il who were taught using the Guided Inquiry learning model had higher student learning
activities compared to experimental class | who were taught using the Discovery Learning
learning model.

Conclusion

After conducting research, calculations and hypothesis testing, the conclusion obtained
is: There is a significant difference in the average collaboration skills score of class There is a
significant difference in the average collaboration skills score of class There is a significant
difference in the average learning outcome scores of class There is a significant difference in
the average learning outcome scores of class X students with various learning activities on
Chemical Bonding material. There is an interaction between the learning model and student
learning activities on collaboration skills and student learning outcomes in class X high school
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chemical bond material. The most optimal learning model to improve collaboration skills and
student learning outcomes is the Guided Inquiry learning model. The most optimal learning
activity to improve collaboration skills and student learning outcomes is high student learning
activity.

Recommendations

Based on the research results and conclusions, the suggestions that researchers can give
are as follows: For teachers and prospective teachers, the Guided Inquiry learning model and
Discovery Learning using assisted learning media Macromedia Flash can improve learning
outcomes and students' collaboration skills, so they are good to apply during the learning
process at school. For future researchers, it is hoped that the results of this research can be a
reference to support and conduct further research with further variables.
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