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ABSTRACT

The problem in this study is the low student learning outcomes. This study
aims to determine the increase in student learning outcomes using the
collaborative learning model Student Teams Achievement Division (STAD)
and Jigsaw in the Correspondence subject at SMK Negeri 1 Medan in the
2022/2023 academic year. This research uses using experimental method.
This study's population was all class X AP students at SMK Negeri 1 Medan,
totaling 144 people consisting of 4 classes. The sample in this study consisted
of 2 courses, Class X AP-1 (Experimental), totaling 36 people, and X AP-2
(Control), totaling 36 people. The research instrument used to collect data
was an objective test in the form of multiple choice, which destroyed 20
questions that had tested for validity with four answer choices. The data
analysis showed that the experimental class's average value was 79.3, with a
standard deviation of 8.38. At the same time, the average value of the Control
class is 73.9, with a standard deviation of 7.94. Hypothesis testing was carried
out using the t-test with dk = n1 + n2 — 2 at a significant level of 95%. From
the calculation of the hypothesis obtained a tcount of 3.008 and ttable 1.6684.
The results of hypothesis testing show that t count > t table (3.008 > 1.6684),
then the hypothesis is accepted. From the results of this study, it can be

Learning Model . . . .
concluded that there was an increase in student learning outcomes using the

collaborative learning model Student Teams Achievement Division (STAD)
and Jigsaw by 39.47% in the Class X AP Correspondence subject at SMK
Negeri 1 Medan in the 2022/2023 academic year.

This is an open access article under the CC-BY-SA license.
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INTRODUCTION

Education is an important aspect of human life and a component that is used as a benchmark
for the progress of a nation (Bartanen et al., 2021; Mathews, 2021). If a nation's level of education is
high, who can say that the country is already advanced, but if the education level of a government is
still low, then the nation still needs to be progressive. Education is essential because, with human
education, it will be easier to develop and be developed. Therefore, educational issues need to receive
better attention and handling regarding various topics related to quality and relevance (Li & Xue,
2022).

When viewed from a narrow point of view, education tends to lead to schools, where schools
are a place that is built to shape the character of children and provide material that has previously
been designed and organized, and scheduled with supervision, which will then be evaluated
concerning the goals to be achieved. To achieve learning success, it is necessary to have a learning
design that determines the learning process's results. If a lesson is not designed in a systematic and
directed manner, of course, the learning process will not run well. This is because the learning process
is no longer directed and tends to be conditional, which results in learning targets not being achieved
(Sadowska & Laffy, 2019).

In order to realize the systematic learning process, it is necessary to have an RPP (Learning
Implementation Plan) that functions as a planning medium in the learning process (Lee & Griffin,
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2021). This RPP contains steps and the entire learning process that takes place systematically. The
problem of learning design is related to lesson plans and the learning model used by the teacher in
the learning process. This follows the author's experience during the PPLT at the Budisatrya Private
Vocational School in Medan. The average teacher uses conventional learning models and methods
with non-supportive learning media. This is because traditional learning methods and models are
commonly used. This also happened at SMK Negeri 1 Medan. Although some teachers have made
variations by applying a series of learning models, some teachers still apply conventional learning
models.

Based on observations made by researchers shows that correspondence subject teachers at
SMK Negeri 1 Medan have started using the learning model. It's just that the teacher only sometimes
uses the learning model. Some of the teachers still use and apply conventional learning methods.
Correspondence is one of the vocational subjects in Office Administration. This subject contains the
delivery of theory and practice. When delivering an approach, teachers tend to apply conventional
methods.

Meanwhile, students more often do individual assignments with their friends when
practicing. Delivery of material using conventional methods tends to make students feel bored and
results in students spending time telling stories with their friends. This impacts these students who
need help understanding the material presented by the teacher. So that when the practice takes place,
the procedure is no longer conducive. Students who do not understand will try to ask the teacher and
friends who are considered to have understood (Virkkula, 2022). Even though the teacher has guided
students during practice and fellow students help each other during the learning process, there are
better solutions than this. Students considered to have understood will feel bored and disturbed by
the questions of students who do not understand.

The results of observations made by the author at SMK Negeri 1 Medan show that student
learning outcomes are relatively low. This can be seen from the effects of student learning in the
correspondence subject of class X AP, most of which are below the Completeness score (KKM).
Based on the data, it can be seen that 18 students, or 12.5% of the total students, namely 144, still
need to achieve the Minimum Completeness Criteria (KKM) that can have set at school, namely 70.
The low student learning outcomes above were due to a need for more student activity in learning
interactions with both the teacher and fellow students. The lack of student activity can be seen when
teachers finish delivering the material and give assignments as practice. Many students don't want to
think about completing their projects independently. They wait and copy their friend's work. Then if
the teacher asks a question, only a few students can answer, and even though some answer is limited
to certain students, many students are less willing to ask if there are difficulties in learning.

This research employs a constructivist learning theory methodology. According to Feng et
al. (2022) Constructivists contend that knowledge is not gained passively but rather by active
dialogue, active inquiry, and the production of meaning with the assistance of settings produced by
others and based on prior knowledge and experience. Learning is a process in which learners
continually expand and modify their current knowledge and experience through the interaction of
new experience with their previous knowledge and experience. Constructivists emphasize the
context-dependent character of knowledge, learning, and wisdom. Specifically, knowledge resides
in specific, situational, and perceptual processes, and conceptual knowledge is not an abstract,
situation-independent thing, but can only be grasped through real application (Pande & Bharathi,
2020; Suwannaphisit et al., 2021).

Based on the problems that occur, the purpose of this study is to find out the increase in
student learning outcomes through the collaboration of the Student Teams Achievement Division
(STAD) and Jigsaw learning models in Class X AP Correspondence Subjects at SMK Negeri 1
Medan in the 2022/2023 Academic Year. As for some previous research that is relevant to this
research, namely research conducted by Sa’adiah et al. (2021) that there is a significant influence
between the STAD type cooperative learning model in terms of numerical ability on mathematics
learning outcomes, but for the Jigsaw learning model there is no effect of the learning model in terms
of numerical ability on mathematics learning outcomes and there is no difference between classes
using the STAD model and classes using the JIGSAW model in terms of numerical abilities on
students' mathematics learning outcomes. In line with this, research conducted by Rohmat et al.
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(2019) explained that the results of the research on the application of the Jigsaw cooperative learning
model were able to improve learning outcomes in economics subjects in each cycle.

RESEARCH METHOD

This quantitative research approach tests specific theories by examining the relationship
between variables or treatment or intervention research results controlled by other factors (Creswell,
2014). The research method used is the experimental method, namely data from an existing
environment without direct intervention by the researcher, with the whole group of subjects (entire
group). This study involved one experimental class and one control class. From the selected category,
the experimental class was given correspondence learning with the collaboration of the Student
Teams Achievement Division (STAD) and jigsaw learning models. In contrast, the control class was
offered a conventional learning model. For obtain accurate data in this study, data collection
techniques were carried out by means of observation, documentation and tests. Based from research
Endo et al., (2018) the sampling technique used is proportional technique sampling, The population
in this study was class X Office Administration consisting of 4 classes, namely X AP 1, X AP 2, X
AP 3, and X AP 4, with a total of 144 students.

Collaboration learning

model Student Teams Student Learning

Achievement Division Outcomes
(STAD) and Jigsaw

Figure 1. Research Design

Validity is an assessment instrument used to measure and indicate a mechanism's level of
validity or validity (Kili¢ et al., 2021). A device is valid if it can quickly measure and reveal data
from the variables studied. By using the product moment correlation formula with criteria if reoune>
lanle at a significant level of 95% or o = 0.05 then the instrument is declared valid, then if reount.

An instrument is stated to have a high level of confidence if the instrument can provide
consistent results. In this case, a reliability test was carried out using the Kuder Richardson formula
(K-R20) (Partin et al., 2022). Distinguishing power is a group of test items on learning outcomes that
indicate students who have high and low abilities (Sakthivel et al., 2020). The questionnaire that
shows the magnitude of the difference in the articles is called the discrimination index, abbreviated
as D. The difficulty level is the student's ability to do the test correctly (Y. Liu & Zheng, 2022). The
difficulty index is denoted by P to determine the difficulty index for each item used in this study.

In this study, the processed data is the result of learning from class to analyzing the data by
Shi et al., (2014) using the following data normality test, data homogeneity test, and hypothesis
testing. Data normality test aims to see whether the sample is normally distributed or not (Jobst et
al., 2022; Psaradakis & Vavra, 2020; Xiao & Hau, 2022) with criteria If Lcount < Ltable means the data
is normally distributed or vice versa. If Leount > Lubie, the data is not normally distributed. Data
homogeneity test use For find out whether the data from the experimental class and control class are
homogeneous or not (Flores et al., 2018; Sun et al., 2022), a homogeneity test is carried out at a
significant level of 5% with criteria F calculated consulted with the frequency distribution table F (a
=0.05). If Frabie then the two sample groups come from homogeneous populations. Hypothesis testing
use to test the hypothesis whether the truth can be accepted or rejected (Jankowski et al., 2018; C.
Liu & Jurich, 2023; West, 2021) with criteria the significance level used in this test is (o = 0.05) with
the test criteria. The hypothesis is accepted if tcount > twbie Mmeans there is a significant effect. The
hypothesis is rejected if teount < tanie means there is no significant effect.
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RESULT AND DISCUSSION
3.1 Description of Research Results

This research was conducted at SMK Negeri 1 Medan, located at JI. Sindoro No.1, Ps.
Center, Medan Kota, Medan City, North Sumatra, and when this research was conducted in the even
semester of the 2022/2023 Academic Year from April to May 2020 with a population of 144 students
and a sample of 72 students. They were taken by random sampling technique, namely two classes
consisting of X AP 1 and X AP 2, each with 36 students. The two classes will be given different
treatments. Namely, type X AP 1 as the experimental class using the collaborative learning model
Student Teams Achievement Development (STAD) with Jigsaw and class X AP 2 as the control class
using the conventional learning model.

The technique used to measure student learning outcomes is by using a test in the form of
multiple choice, which totals 20 questions. The test in this study was a standardized test taken from
the appropriate learning textbook. Before this, research was started by carrying out a pre-test for each
experimental and control class which aimed to determine the student's initial abilities to be given
different treatments for each category and then given a post-test. Based on the data analysis that has
been done, the following research results are obtained.

3.2 Research Instrument Test

Before carrying out the research, a research instrument test is first carried out to measure
what will be studied. The researcher made a test of 20 multiple choice test questions with four
alternative answers. Based on the research results for the test instruments, all were declared valid and
fulfilled the reliable criteria. The difficulty level of the questions is five questions belonging to the
easy category, ten medium questions, and five difficult questions. For different power, the questions
are pretty good and enough.

3.3 Data analysis
Table 1. Pre-Test and Post-Test Average Obtained Results

Data Type
Class Pres-Test Post-Test
X S S? X S S?
Experiment 48 5,9 34,81 79,3 8,38 70,2
Control 44,9 10,7 114,49 73,9 7,94 63,04

The research results found that the average pre-test for the experimental class was 48, the
average pre-test for the control class was 44.9, the average post-test for the experimental class was
79.3, and for the control, the course was 73.9.

Next, the data normality test for each research variable will be carried out using the Liliefors
technique, namely, giving the data distribution based on the normal distribution. The normality test
is an absolute requirement for further tests to test the research hypothesis. The pre-test and post-test
data are typically distributed based on the calculation results.

The next step, the data normality test for each research variable will be carried out using the
Liliefors technique, namely, giving the data distribution based on the normal distribution. The
normality test is an absolute requirement for further tests to test the research hypothesis. The pre-test
and post-test data are normally distributed based on the calculation results.

Table 2. Post-Test Normality Test for Experimental Class

Xi Fi Fkum Zi Fzi Szi |Fzi-Szi|
65 2 2 -1,70718  0,043894  0,055556  0,011661
70 8 10 -1,1105 0,133393  0,277778  0,144385
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75 6 16 -0,51381  0,303692  0,444444  0,140753
80 6 22 0,082873 0,533024 0,611111  0,078087
85 6 28 0,679558  0,751608  0,777778 0,02617
90 7 35 1,276243  0,899065  0,972222  0,073157
95 1 36 1,872927  0,969461 1 0,030539

Lhitung 0,1443

L tapel 0,1477

Infor Normal

From the data above, the absolute value of |Fzi-Szi| is obtained the largest (Lcount) = 0.1443
and from the Liliefors test list with a significant level of 95% and n = 36 obtained Lyie = 0.1477. So
the results obtained are Leount < Lanle (0.1443 <0.1477), so it can be concluded that the pre-test data
of experimental class students is normally distributed.

Table 3. Post-Test Normality Test for Control Class

Xi Fi Fkum Zi Fzi Szi |Fzi-Szi|
60 3 3 -1,74962 0,040092 0,083333 0,043241
65 5 8 -1,11975 0,131409 0,222222 0,090813
70 8 16 -0,48989 0,312105 0,444444 0,132339
75 7 23 0,139969 0,555658 0,638889 0,083231
80 9 32 0,769831 0,7793 0,888889 0,109589
85 2 34 1,399692 0,919197 0,944444 0,025247
90 2 36 2,029554 0,978799 1 0,021201
Lcount 0,1323
Ltabel 0,1477
Notes Normal

From the data above, the absolute value of |Fzi-Szi| is obtained as the largest (Lcount) = 0.1323,
and from the Liliefors test list with a significant level of 95% and n = 36 obtained Lipie = 0.1477. So
the results obtained are Leount < Ltanle (0.1323 <0.1477), so it can be concluded that the pre-test data
of experimental class students is normally distributed. Then a homogeneity test is carried out to see
whether the two data from different samples are homogeneous.

Table 4. Results of Tilapia Homogeneity Test Pre-Test and Post-Test

I:table
Data Class Varians Feount Informatiom

95% (a = 0,05)

Experiment 5,9

Pre-test 1,813 1,89 Homogen
Control 10,7
Experiment 8,38

Post-test 1,055 1,89 Homogen
Control 7,94

S2= Varians Sampel; Feaper= dk (n-1) (o= 0,05)

From the data above, the Fcount for the pre-test is 1.813, and the Fcount for the post-test is
1.055. Then the value is consulted with the value of the F distribution table at a significance level of
95% with the dk in the numerator = 36 between the dk in the numerator 30 and 40 and the dk in the
denominator = 36 between the dk in the denominator 34 and 36, SO Finle = 1.89. Feount <Ftanle Means
that the data from both samples for the pre-test and post-test are homogeneous, or the samples come
from the same variance.
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The last step in analyzing the research data is to test the hypothesis, which refers to
concluding whether to accept or reject the hypothesis. We can conduct hypothesis testing on the post-
test scores of the two sample groups by performing a t-test to prove the research hypothesis. The
results of the calculation of the student post-test data, obtained the following values:

79,3 S% (Experiment) = 70,2 n. =36
73,9 SZ (Control)  =63,01 n,= 36

X1 = (Experiment)
X» = (Control)

Which:
S

S
S

o _(ny—m) 52+(n,—1) 52
ni+ny,-2
2 _ (36 —1) 70,2+ (36 —1) 63,01

36 +36 —2
2 _ (35) 70,2 +(35) 63,01

and:

teount =
818/0,05
5,4

8,16 (0,22)
5.4

1,795
tcount = 3,008
Then the hypothesis's value is compared by comparing the value of the t-distribution table at
the 95% confidence level at o = 0.05. The value of t(.95)70) i not found in the t distribution, so dk =
36+36-2 = 70 is between dk = 60 and dk = 120, then ttable is calculated by linear interpolation,
namely:

teount =

teount =

- For tp,9570 = X
- For dk =60 and o = 0,05 get t(,95= 1,67
- Fordk =120 and o = 0,05 get t(o,gs) = 1,66

and:
tossyr = 1,67 + St (1,66 — 1,67)

togs)70) = 1,67 + g (-0,01)

t(0,95)70) = 1,67 — 0,0016
t(0.95)(70) = 1,6684

By comparing teount and tebie, it is found that teount > teane (3.008 > 1.6684). Thus it can be
concluded that the hypothesis is accepted, namely that there is an increase in student learning
outcomes through the collaboration of the Student Teams Achievement Devicion (STAD) learning
model with Jigsaw in the correspondence subject of class X AP at SMK Negeri 1 Medan in the
2022/2023 academic year.

3.4 Discussion of Research Results

The research at SMK Negeri 1 Medan involved two classes providing different learning
models. Class X AP-1, as the experimental class, was treated with the collaborative learning model
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Student Teams Achievement Development (STAD) with Jigsaw. Class X AP-2, the control class,
was treated with conventional learning models.Before the two classes were given different learning
treatments, the two classes were first given a pre-test to determine students' initial learning abilities
in each category. After that, a post-test was given to assess student learning outcomes after being
given different treatments in the two sample groups.

The test in class X consisted of 20 questions in the form of multiple choice with four answer
choices. The results of the validity test obtained as many as 20 questions which were all valid. So
that the 20 items of this question were used as a research instrument in data collection. The research
results showed that the average pre-test score of the experimental class students was 48, with the
highest score being 60 and the lowest score being 35, and the standard deviation of 5.9. While the
average pre-test score of the control class students was 44.9, with the highest score of 65, the lowest
score of 30, and a standard deviation was 10.7.

From giving the pre-test to the two classes, namely the experimental and control classes, no
one got a score above 70. After being treated in these two classes, the scores obtained by the students
began to increase, as seen from the post-test data from each category, namely the experimental and
control classes. The experimental class was given treatment by applying the collaborative learning
model of Student Teams Achievement Division (STAD) with Jigsaw. The average score obtained by
students in the experimental class was 79.3, while in the control class, which was treated by applying
conventional learning models, the average value of the control class was 73.9.

Based on the normality test pre-test experimental class obtained Lcount = 0.1446. At a
significant level of 95% and n = 36, Lwpe = 0.1477 is obtained. It means that Lcount < Ltane, NamMely
0.1446 <0.1477 so it can be concluded that the population is normally distributed. The control class
pre-test normality test obtained Lcount = 0.1193. At a significant level of 95% and n = 36, Lple =
0.1477 is obtained. It means that Lcount < Ltabte, Namely 0.1193 <0.1477, so it can be concluded that
the population is normally distributed. Then the post-test normality test in the experimental class
obtained Lcount = 0.1443. At a significant level of 95% and n = 36, Liane = 0.1477 means that Leount <
Liabie, Nnamely 0.1443 <0.1477, so it can be concluded that the population is normally distributed.
Post-test normality test in the control class obtained Lcount = 0.1323. At a significant level of 95% and
N = 36, Lupe = 0.1477 means that Leount < Lianle, Namely 0.1323 <0.1477, so it can be concluded that
the population is normally distributed.

So from the results of the homogeneity test calculation for the pre-test value, Feount is 1.813,
and Fple is 1.86 at a significant level of 95%. To obtain Feount <Ftanle, Namely 1.813 <1.86. Then the
homogeneity test for the post-test value received Fcount of 1.055 Ftable of 1.86 at a significant level
of 95%. To obtain Feount <Frble, Namely 1.055 <1.86. So the data from the two samples for pre-test
and post-test scores have the same variance or are homogeneous.

Based on the hypothesis, testing is done by comparing the value of the t-distribution table at
the 95% confidence level at o = 0.05. The value of t(o,9570) IS not found in the t distribution, so dk =
36+36 — 2 = 70 is between dk = 60 and dk = 120, so ttable is calculated by linear interpolation. By
comparing tcount and ttable, it is found that teount > tiane, Namely (3.008 > 1.6684). Thus it can be
concluded that the hypothesis is accepted, namely that there is an increase in student learning
outcomes through the collaboration of the Student Teams Achievement Division (STAD) learning
model with Jigsaw in the correspondence subject of class X AP at SMK Negeri 1 Medan in the
2022/2023 academic year. This can also be seen from the percentage increase in student learning
outcomes. Learning outcomes using the collaborative learning model Student Teams Achievement
Division (STAD) with Jigsaw was 39.47% in class X AP at SMK Negeri 1 Medan in the 2022/2023
academic year. Thus the hypothesis is accepted.

This research follows the theory that there is an increase in student learning outcomes using
the collaborative learning model of Student Teams Achievement Division (STAD) with Jigsaw. The
results of this study also support research conducted by Elpisah & Bin-Tahir (2019), O’Leary et al.
(2019), Rahimi et al. (2020), and Yuliani (2019) that there is an increase in student learning
achievement using the Student Teams Achievement Devision (STAD) learning model and with
Jigsaw.

This study has several limitations, including the number of experimental classes, which only
involve two courses, the experimental and control classes. The number of schools as research objects
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is limited to one school and only one major. Future researchers should focus more on more things
and other subjects and examine other variables related to learning outcomes, such as students'
thinking skills, learning styles and motivation.

CONCLUSION

Based on the results of the research that has been done, it can be concluded: Student learning
outcomes after applying the collaborative learning model Student Teams Achievement Division
(STAD) with Jigsaw in correspondence subjects are higher than student learning outcomes using
conventional learning models. This can be seen from the average student learning outcomes with the
collaborative learning model Student Teams Achievement Division (STAD) with Jigsaw of 79.3 and
for conventional learning models of 73.9. Based on the hypothesis, testing is done by comparing the
value of the t-distribution table at the 95% confidence level at a = 0.05. The value of t(0,95)(70) is
not found in the t distribution, so dk = 36+36 — 2 = 70 is between dk = 60 and dk = 120, SO tibie iS
calculated by linear interpolation. By comparing tcount and ttable, it is found that tcount > trabie (3.008
> 1.6684). Thus it can be concluded that there is an increase in student learning outcomes through
the collaboration of the Student Teams Achievement Division (STAD) learning model with Jigsaw
in the correspondence subject for class X AP at SMK Negeri 1 Medan in the 2022/2023 academic
year.
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