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Abstract

Learning outcomes are a reflection of students’ understanding of the material delivered by the
teacher. Teachers’ success in teaching can be measured from the learning outcomes achieved
by students. This study aims to determine the effect of the problem-based learning model,
discovery learning, and Technological Pedagogical Content Knowledge (TPACK) of teach-
ers on the learning outcomes of grade X students in Economics subjects. This research is
quantitative research with an experimental method. The sample in this study were students of
class X.E-9 and X.E-10 SMA Negeri 2 Surakarta in the academic year 2023/2024 who were
taken by purposive sampling technique with the provision of the class with the lowest average
score in economics. The data collection technique used observation for the learning model,
tests to measure student learning outcomes, and questionnaires to measure teachers’ TPACK
levels. Research data analysis techniques used were descriptive statistical analysis and Anova
Two-way. The results show that the problem-based learning model, discovery learning, and
teacher TPACK level have been proven to affect student learning outcomes in Economics
subjects. The problem-based learning model proved to be better when compared to the discov-
ery learning model, because the average score of Economics learning outcomes of students
taught using the problem-based learning model was higher than the average score of Econom-
ics learning outcomes of students taught using the discovery learning model. However, both
learning models are equally good when combined with high teacher TPACK levels. Because,
students with high teacher TPACK get better learning outcomes compared to students with
medium and low teacher TPACK.
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INTRODUCTION

One of the efforts to build and improve
the quality of human resources is through edu-
cation. This is due to the fact that education is
a fundamental thing for every individual that
cannot be ignored. The learning activities will
be able to run effectively and efficiently when
education is carried out in a planned and syste-
matic manner in order to achieve educational
goals (Kaban, et al., 2021). Besides, learning
is a collaboration between teachers, students,
and learning resources. A learning can be con-
sidered successful when the objectives of the
learning have been achieved. Therefore, in or-
der to achieve the learning objectives, it is re-
quired to organise the learning process proper-
ly to make it fun, purposeful, and enjoyable.
The learning model is one of the tools that can
be used by teachers to organize the learning
process (Ardianti et al., 2021).

In addition, the learning process is cru-
cial in the world of education. In this case, te-
achers must pay attention in choosing the mo-
del or method that will be used in the learning
process in the classroom. It also considers the
characteristics of students, the material, fa-
cilities, and infrastructure, and the teacher’s
ability to apply the learning model or method
used. The selection of learning models needs
to be in line with the subject matter since there
are occasions when different materials need to
be delivered in different ways. The characteris-
tics of students who are less capable of thin-
king and still have a simple mindset so that
they need to be guided gradually to improve
their thinking skills can affect the selection of
learning models or methods (Suindhia, 2023).

In the planning stage, the teachers plan
lessons by analyzing learning outcomes or gra-
dually adapting students’ learning outcomes.
This is done to measure the ability of learners
to achieve the learning objectives that have
been set. Learning objectives are prepared
based on the needs and characteristics of lear-
ners in the educational environment, not only
on individual teacher preferences (Aminah &
Sya’bani, 2023). Through planning, learning

activities are expected to be more directed
and by predetermined goals. Learning imple-
mentation includes material delivery activities
using certain methods or strategies, and media
so that learning can run effectively. Meanwhi-
le, assessment in learning activities is carried
out to monitor whether the learning methods
used are effective (Kaban et al., 2021).

In the 21st century, teachers are requi-
red not only to have knowledge about the
material being taught and how to teach it but
also to have knowledge about technology and
its use in learning and teaching due to the de-
velopment of science, technology, and art in
the field of education. In order to facilitate
learning activities and improve learning out-
comes, teachers must also have skills and kno-
wledge in using various technological devices
(Rahmadi, 2019). Pedagogical Knowledge of
teachers in classroom management skills sup-
ported by clear and interesting learning met-
hods can strengthen the relationship between
teachers and students. Thus, teachers not only
convey material but can also improve the qua-
lity of student learning (Octoria et al., 2023).

Other than teachers, students are also
required to be independent in acquiring kno-
wledge in formal or non-formal education. In
accordance with the concept of an indepen-
dent curriculum that integrates knowledge
skills, literacy, skills, attitudes, and mastery of
technology. Kurikulum Merdeka is the forma-
tion of independence in thinking determined
by the teacher. In this case, the teacher is the
main milestone in supporting success in edu-
cation. During the current digitization era, the
quality of education is influenced by techno-
logical developments because every activity
carried out by teachers or students cannot be
separated from digital-based devices (Nasuti-
on, et al., 2023).

Kurikulum Merdeka emphasizes the
importance of combining learning with as-
sessment, especially formative assessment,
as a learning cycle. The principle of learning
and assessment indicates the importance of
developing learning strategies according to
students’ learning outcomes. The learning
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process is carried out by providing varied sub-
ject matter and adjusting to students’ under-
standing (Muthoharoh, 2023). SMA Negeri
2 Surakarta has implemented the Kurikulum
Merdeka for class X and class XI, but class
XI1I still uses the 2013 curriculum. As a result,
the learning process for grade X and grade XI
must be carried out by providing a variety of
subject matter that is suitable for students’ un-
derstanding. Nevertheless, based on the obser-
vation at SMA Negeri 2 Surakarta, from 3 Oc-
tober 2023 to 14 November 2023, the subject
matter used by the teacher is not yet adapted
to the learners’ understanding.

It was found that the learning motiva-
tion of Class X students was still considered
low, as evidenced by the fact that during te-
aching and learning activities, students were
still playing on mobile phones and chatting
with friends, and some even fell asleep when
the teacher explained the material in front of
the class. This is because the teacher still do-
minates the learning process, with the teacher
explaining the material using the lecture met-
hod. The learning model used by the teacher
needs to be more innovative and still uses a
teacher-centered learning model. In addition,
students’ responses still need to improve, as
evidenced by not asking questions when they
do not understand the subject matter being ex-
plained by the teacher.

Table 1 presented the results of prelimi-
nary research which shows that the average
results of the odd semester end assessment of
class X SMA Negeri 2 Surakarta students in
Economics subjects are still low. As evidenced
by the total of 360 students who take Econo-
mics subjects, the average value of the odd se-
mester final assessment is 76.91. In fact, there
are two classes whose average score is below
the KKM (75), namely class X.E-9 at 66.75
and class X.E-10 at 68.4. This finding is con-
sistent with research conducted by Wungguli
& Yahya (2020) stated that the low ability of
students is caused by several factors, including
students’ interest in the material being taught
is still lacking, the students are still difficult in
understanding abstract material, and the te-
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Table 1. The Average Score of Class X SMA
Negeri 2 Surakarta

Class Average Score
X.E-1 79.41
X.E-2 78.25
X.E-3 78.42
X.E4 77.94
X.E-5 84.61
X.E-6 81.92
X.E-7 77.56
X.E-8 75.84
X.E-9 66.75
X.E-10 68.40

Source: Pre-research results at SMA Negeri 2
Surakarta

acher is not optimal in presenting the material
into learning media. Furthermore, Fransiska
& Ain (2022) argued that when learning ac-
tivities take place, teachers are only guided
by teacher books and student books that have
been provided by the government. They also
only use lecture and question and answer met-
hods while ignoring the importance of using
learning models during the learning process.

Muthik, et al., (2022) have reported that
students’ learning outcomes are not only in-
fluenced by the students but also by the way
teachers teach during teaching and learning
activities. Dakhi (2020) claims that improving
student learning outcomes is determined by
teacher competence. The teacher’s ability to
understand students, master learning materi-
als, be communicative in delivering learning
materials, and have a good personality will
improve student learning outcomes.

Besides, teachers must be able to mas-
ter the material to be taught so that they
can choose learning strategies and can be
adapted to the technology used. In order to
implement learning, teachers are required to
master technology, content knowledge, and
pedagogy. The three pieces of knowledge in-
teract, forming technological pedagogical and
content knowledge (TPACK) (Koehler et al.,
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2009). Yurinda & Widyasari (2022) stated that
in accordance with the quality of education
in Indonesia, teachers should be proficient in
technology in learning in order to create a sa-
tisfactory learning process and results. Amelia
et al. (2023) argue that the proficiency of each
teacher is not only viewed from technology
but also must develop pedagogic abilities and
material content in learning. Thus, teachers’
mastery of Technological Pedagogical and
Content Knowledge (TPACK) can improve
student learning outcomes. In addition, teach-
ers need to be able to choose a suitable learning
model for students. In selecting a learning mo-
del, teachers must consider the conditions or
circumstances of students, learning materials,
and learning resources to apply the learning
model effectively and support the success of
students’ learning (Sinabariba, 2017). Muzana
et al. (2021) also stated that applying the sui-
table learning model plays a role in improving
learning objectives and motivating students.
Choosing an appropriate learning model can
improve student learning outcomes.

A learning model is a framework of
activities that can systematically describe the
implementation of learning and help teachers
and students achieve their learning goals (Ar-
dianti et al., 2021). Problem-based learning
and discovery learning are both learning mo-
dels that teachers can use to improve students’
learning outcomes. Tania, et al., (2020) state
that using the problem-based learning model
can stimulate students to learn and think cri-
tically, improving their learning outcomes. In
addition, the problem-based learning model is
relevant in the 21st century because students
must be more active and learn independently
to understand problems. Problem-based lear-
ning is also suitable for integrating learning
media in the form of technology because the
use of technology can be one of the opportu-
nities and challenges for teachers in building
meaningful and enjoyable learning.

Pattiasina & Sopacua (2022) also clai-
med that the problem-based learning model
can increase students’ learning activeness and

practical cooperation with friends and teach-
ers so that the classroom atmosphere becomes
more conducive to learning. In the same way,
Bulotio et al.’s research (2020) states that using
the problem-based learning model increases
the average score of students. It can be seen
in the test results of the experimental method
using the problem-based learning model that
the value is greater than that of the class that
only uses the experimental method. Then,
Janah et al.’s (2018) research also proves that
the achievement of student learning outcomes
in experimental classes using problem-based
learning models is better than in control clas-
ses.

The results of Puspitasari & Nurhayati’s
research (2019) showed that using the disco-
very learning model affects the final ability
of students with a difference of 42.3% higher
than using conventional methods. Then the re-
sults of Dahlan’s research, et al., (2023) show
that student learning outcomes are higher than
conventional learning. However, research con-
ducted by Wabula et al., (2020) shows that the-
re are differences between the use of problem-
based learning models and discovery learning
models. The class taught using the discovery
learning model had an average value of 73.50,
while the average value of the class using the
problem-based learning model was 82.02. It
indicates the difference in the effect of lear-
ning models on students’ learning outcomes.
The difference is seen from the characteristics
of the two learning models in constructing
students’ cognitive. The discovery learning
model emphasizes problems and discoveries,
but students do not involve the teacher to do
discovery planning. Whereas the planning sta-
ge is very important for learners in reviewing
literature and organizing the investigation sta-
ge. Meanwhile, the problem-based learning
model also emphasizes the introduction to the
problem and the investigation of the problem
that learners already know from the begin-
ning of the meeting; learners are also active in
planning the investigation together with their
groupmates.
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This study is expected to prove that the
problem-based learning model, discovery lear-
ning, and teacher TPACK level affect student
learning outcomes in Economics subjects The
results of this study can be used as reference
for teachers and prospective teachers to imp-
rove the quality of the learning process. In
Economics subjects, the problem-based lear-
ning and discovery learning models as well as
the teacher’s TPACK level provide different
influences on students’ Economics learning
outcomes. Based on the description mentio-
ned earlier, it is deemed necessary to conduct
a study with the title "The Effect of Problem-
Based Learning and Discovery Learning Mo-
dels on Student Learning Outcomes Based on
Teacher’s TPACK”.

METHODS

This research is quantitative research
with experimental method. The design of this
research uses factorial design 3 x 2. Factorial
analysis is applied by using a perfectly random
design with a format of 3 rows and 2 columns
or 3x2. This study aimed to determine the
effect of two variables, namely learning mo-
dels and teachers’ TPACK level on Economic
learning outcomes. Learning models were
manipulated into problem-based learning and
discovery learning, while teachers’ TPACK
levels were manipulated into high, medium,
and low as illustrated in the Table 2.

Table 2. 3x2 Factorial Design: Impact of
Learning Model and Teachers’ TPACK Level

Learning Model (A)
Teachers’ Problem Discovery
TPACK Based Learn- Learning
Level (B) ing (A) (A)
High (B1) A B, A B,
Medium (B2) A B, A B,
Low (B3) A B, A, B,
Source: Budiyono (2016)
Notes:

A : Learning Model
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Al : Problem based learning model

A2 : Discovery learning model

B : Teachers’ TPACK level

B1 : High teacher TPACK level

B 2 : Medium teacher TPACK level

B3 : Low teacher TPACK Ilevel

A1 B1: Group taught with problem based
learning model with high teacher TPACK
level

A1 B2: Group taught with problem based
learning model with medium teacher TPACK
level

A1 B3: Group taught with problem based
learning model with low teacher TPACK
level

A2 B1: Group taught with discovery learning
model with high teacher TPACK level

A2 B2: Group taught with discovery learning
model with medium teacher TPACK level
A2 B3: Group taught with discovery learning
model with low teacher TPACK level

RESULTS AND DISCUSSION

The population under study was stu-
dents of grade X, SMA Negeri 2 Surakarta,
with 360 students. The sampling technique
used nonprobability sampling with purposive
sampling. Sampling was determined by selec-
ting two classes, X.E-1 and X.E-10, with the
lowest average scores. As a result, X.E-9 and
X.E-10 classes, with 36 students in each class,
were selected as the research sample. The two
samples were tested for equality using a t-test,
and the result was that class X.E-9 and class
X.E-10 had the same ability in economics.
The method of collecting data on learning
models by observation, learning outcomes
measured using tests, and teachers’ TPACK
using questionnaires. This research uses the
descriptive analysis method and Anova Two
Way. Before conducting Anova Two Way, a
prerequisite test consisting of normality test
and homogeneity test was performed. In ad-
dition, the prerequisite tests in this study were
the normality test and the homogeneity test.
The normality test used the Anderson Darling
test, and the homogeneity test used the Leve-
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ne test, which was performed with the help of
Minitab software.

Data collection in this study uses obser-
vations, tests, and questionnaires. Observati-
on is carried out during the learning process
to collect data related to student behavior.
So that they can find out the advantages and
disadvantages when implementing problem
based learning and discovey learning models.
To assess student behavior, this study will use
an assessment rubric containing performance
criteria to be used in assessing the quality of
student performance during the learning pro-
cess. The test will be used to find out the lear-
ning outcomes of students in Economics so
that they will find out their ability and under-
standing after taking Economics lessons. The
test in this study will use a written test in the
form of multiple choice and description. The
test in written form will be arranged based on
a grid which includes learning indicators.

Then this study uses a questionnaire con-
taining questions asked to respondents to find
out the level of TPACK owned by teachers.
The teacher’s TPACK level questionnaire con-
tains Content Knowledge (CK), Technologi-
cal Knowledge (TK), Technological Pedagogi-
cal Knowledge (TPK), Technological Content
Knowledge (TCK), and Technological Peda-
gogical and Content Knowledge (TPACK).
The classification of teachers’ TPACK levels
was divided into high, medium, and low using
One-Sample T-Test assisted by SPSS software.

With the interval formula as follows
p-t_((a/2,n-1)) (sVn)<X < p+ t_((a/2,n-1))

(s\n)
(Azwar, 2012)
u =Mean

t_((a/2,n-1) )=Price t at a/2 and degrees of
freedom n-1

S = Standard deviation of the score
n = Number of Subjects

The classification of teachers’ TPACK
levels is differentiated between the experimen-
tal class and the control class.

Thus, the categorization norms based on the
X scale score in the control class and the ex-
perimental class are obtained as follows:

129,94 145,89

N AN N\ J
e Vo '

Low Medium High

Figure 1. Categorization of Teacher TPACK
Levels in Control Classes

X <129.94 Low category
129.97 <X <145.89 Medium category
145.89 <X High category

Figure 1 shows that all subjects who-
se scores are below that interval (X less than
129.94) are categorized as having low TPACK
Levels. Then all subjects whose scores are bet-
ween 129.94 to 145.89 are categorized as ha-
ving a medium TPACK level. And all subjects

Tabel 3. Result of Uji One-Sample T-Test Questionnare TPACK

One-Sample Test

95% Confidence
Interval of the Dif-
ference

Std. i

N Mean Std.Dev Error t 4 Lower Upper
(2.tailed)
Mean

Control Class 35 137.91 23221 3.925 35.13 34 0000 12994  145.89
(E:i‘:;nmemal 36 140.69 31.691 5282 2663 35 0.000 12997  151.42

Source: Processed Primary Data, 2024
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whose scores were above that interval (X gre-
ater than 145.89) were categorized as having a
high TPACK Level.

129,97 151,42

. I\ AN J
Y Y Y

Low Medium High

Figure 2. Categorization of Teacher TPACK
Levels in Experimental Classes
X <129.97 Low category
129.97 <X <151.42 Medium category
15142 <X High category

Figure 2 shows that all subjects who-
se scores are below that interval (X less than
129.97) are categorized as having low TPACK
Levels. Then all subjects whose scores are
between 129.97 to 151.42 are categorized as
having a medium TPACK level. And all sub-
jects whose scores were above that interval (X
over 151.42) were categorized as having a high
TPACK Level.

RESULTS AND DISCUSSION

The data of this study, collected with
strict objectivity, are in the form of students’
economic learning outcomes and teachers’
Technological Pedagogical and Content Kno-
wledge (TPACK) scores based on students’
perspectives. The first research data is the stu-
dents’ economic learning outcomes obtained
from class X.E-9 and class X.E-10 SMA Nege-
ri 2 Surakarta. The class X.E-9 is a class taught
using problem-based learning model, while
class X.E-10 is a class taught using discovery
learning model. The second research data is
the Technological Pedagogical and Content
Knowledge (TPACK) score of teachers ob-
tained from the same class, namely class X.E-
9 and class X.E-10 SMA Negeri 2 Surakarta.

Teachers’ Technological Pedagogical
and Content Knowledge (TPACK) scores are
classified into three levels, namely high, me-
dium, and low levels of teacher TPACK, clas-
sifying teacher TPACK scores based on the
scores obtained from each student against the
mean and standard error of the mean of the
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teacher TPACK score from each class as well
as with the t-table. The results of these calcu-
lations determined the lower-limit and upper-
limit intervals of the high, medium, and low
teacher TPACK categories. The intervals are
the score intervals classified as the Middle ca-
tegory or the medium category in this study.
Scores more significant than the upper limit of
the interval will be interpreted as High, while
scores smaller than the lower limit of the in-
terval are categorized as Low.

Table 4. Students’ Economic Learning Out-
comes

Problem Based Discovery

Learning Learning
High Teacher 87.78 83.64
TPACK
Medium 78.30 77.20
Teacher
TPACK
Low Teacher 75.13 71.25
TPACK

Source: Processed Primary Data, 2024

Table 4 shows that the average econo-
mic learning outcomes of students in classes
taught using problem-based learning models
with high teacher TPACK get a better average
score than those taught using discovery lear-
ning models with high teacher TPACK. Then,
the average economic learning outcomes of
students in classes taught using problem-based
learning models with medium teacher TPACK
also get a better average score than classes
taught using discovery learning models with
medium teacher TPACK. The average econo-
mic learning outcomes of students in classes
taught using problem-based learning models
with low teacher TPACK also get a better ave-
rage score than classes taught using discovery
learning models with low teacher TPACK.

The results of the normality test in this
study show that the p-value is 0.217 and then
compared with o of 0.05. The result of this
normality test is Ho is accepted because the
p-value> o (0.217> 0.05). It can be concluded
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that the samples in this study are normally
distributed and can be continued with the ho-
mogeneity test.

Table 5. Normality Test Results of Economic
Learning Outcomes Data

P-
Mean St.Dev N AD
Value
Learhing = o9 73 7403 71 0488 0217
Outcomes

Source: Processed Primary Data, 2024

Table 6. Homogeneity Test Results of Eco-
nomic Learning Outcomes

Method Test Statistic P-Value
Multiple comparisons - 0.746
Levene 0.13 0.715

Source: Processed Primary Data, 2024

The results of the homogeneity test in
this study show that the p-value is 0.715 com-
pared with o of 0.05. In this homogeneity test,
Ho is accepted because the p-value> a (0.715>
0.05). It can be concluded that the sample va-
riance in this study is homogeneous. It indica-
tes that the sample variance has a similar or
identical nature, with similar characteristics
and abilities. It is supported by the same me-
asuring instrument used for the learning out-
comes test, as well as the same instructors or
teachers who teach in the control and experi-
mental classes. By referring to the description

of the prerequisite test, it can be concluded
that the sample comes from a normally distri-
buted population, and the variance of this stu-
dy is homogeneous. Therefore, it is eligible to
analyze the research data using Anova Two-
Way. The hypothesis of this study was tested
using the Anova Two-Way Technique (with a
3x2 factorial design). The results of the two-
way variance analysis using Minitab software
are presented in Table 6.

Hypothesis one tested in this study is
“there is a difference in the effect of using
problem-based learning and discovery lear-
ning models on the learning outcomes of grade
X students in Economics subjects”. Based on
the results of the Anova Two Way calculation,
the Fcount value is 8.11. Then these results
were consulted with Ftable at the 5% signifi-
cance level, with V1 = 1 and V2 = 70, so that
Ftable was obtained at 3.98. In this research,
hypothesis one test Ho is rejected and Hi is ac-
cepted because Fcount> Ftable (8.11> 3.98).
Therefore, it can be concluded that there is a
difference in the effect of using problem-based
learning and discovery learning models on the
learning outcomes of grade X students in Eco-
nomics subjects. Then it was strengthened by
the p-value results from the Anova Two Way
analysis results, namely the p-value compared
to the significance level of 0.05. The results
of the Anova Two Way calculation obtained
a p-value of 0.006 (<0.05), therefore it can be
concluded that Ho is rejected and Hi is ac-
cepted because the p-value < the significance
level (0.006 <0.05) which means that there is

Table 7. Results of Hypothesis Testing: Impact of Learning Model and Teachers’ TPACK on

Student Outcomes

Source df AdjSS AdjMS  F-Value  P-Value
Learning Model 1 135.06 135.06 8.11 0.006
Teacher TPACK 2 2084.41 1042.21 62.55 0.000
Learning Model*TPACK Teacher 2 23.06 11.53 0.69 0.504
Error 65 1083.10 16.66
Total 70 3835.92

Source: Processed Primary Data, 2024
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a difference in the effect of using the problem-
based learning model and discovery learning
on the learning outcomes of class X students
in Economics subjects.

Hypothesis two tested in this study
is “there is a difference between the level of
Technological Pedagogical Content Know-
ledge (TPACK) of high, medium, and low
teachers on the learning outcomes of grade
X students in Economics subjects”. Based on
the results of the Anova Two Way calculation,
the Fcount value is 62.55. Then these results
were consulted with Ftable at the 5% signifi-
cance level, with V1 = 1 and V2 = 70, so that
Ftable was obtained at 3.98. In this research,
hypothesis one test Ho is rejected and Hi is ac-
cepted because Fcount> Ftable (62.55> 3.98).
Therefore, it can be concluded that there is a
difference between the level of Technological
Pedagogical Content Knowledge (TPACK) of
high, medium, and low teachers on the lear-
ning outcomes of grade X students in Eco-
nomics subjects. Then it was strengthened by
the p-value results from the Anova Two Way
analysis results, namely the p-value compared
to the significance level of 0.05. The results
of the Anova Two Way calculation obtained
a p-value of 0.000 (<0.05), therefore it can be
concluded that Ho is rejected and Hi is ac-
cepted because the p-value < the significance
level (0.000 <0.05) which means that there is a
difference between the level of Technological
Pedagogical Content Knowledge (TPACK) of
high, medium, and low teachers on the lear-
ning outcomes of grade X students in Econo-
mics subjects.

Hypothesis three tested in this study is
“there is a interaction effect between the lear-
ning model and the teacher’s Technological
Pedagogical Content Knowledge (TPACK) on
the learning outcomes of grade X students in
Economics subjects”. Based on the results of
the Anova Two Way calculation, the Fcount
value is 0.69. Then these results were consulted
with Ftable at the 5% significance level, with
V1 =1 and V2 = 70, so that Ftable was ob-
tained at 3.98. In this research, hypothesis one
test Ho is rejected and Hi is accepted because
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Fcount< Ftable (0.69< 3.98). Therefore, it can
be concluded that there is no interaction effect
between the learning model and the teacher’s
Technological Pedagogical Content Knowled-
ge (TPACK) on the learning outcomes of gra-
de X students in Economics subjects. Then it
was strengthened by the p-value results from
the Anova Two Way analysis results, name-
ly the p-value compared to the significance
level of 0.05. The results of the Anova Two
Way calculation obtained a p-value of 0.504
(>0.05), therefore it can be concluded that Ho
is accepted and Hi is rejected because the p-
value > the significance level (0.504> 0.05)
which means that there is no interaction effect
between the learning model and the teacher’s
Technological Pedagogical Content Knowled-
ge (TPACK) on the learning outcomes of gra-
de X students in Economics subjects.

There is a difference between the effect of
using problem-based learning and discovery
learning models on the learning outcomes
of grade X students in Economics subjects
The results of hypothesis testing show
that learning models affect student learning
outcomes in economic subjects. This study
used problem-based learning and discovery
learning models. The problem-based learning
model class obtained an average of 82.33 eco-
nomic learning outcomes. In comparison,
the class taught using the discovery learning
model obtained an average of 77.05 econo-
mic learning outcomes. Thus, the class taught
using the problem-based learning model has
higher economic learning outcomes than tho-
se taught using the discovery learning model.
The difference in economic learning out-
comes is based on the characteristics of these
two learning models in constructing students’
cognition. The class taught using the problem-
based learning model has higher economic
learning outcomes because, in this learning
model, students get knowledge from examp-
les of real problems around them to under-
stand better the concept of the material being
studied. This can be seen in the 1st and 4th
problem-based learning steps, namely orien-
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ting students to the problem and developing
and presenting artifacts and exhibits. In orien-
ting students to the problem step, students are
directed to criticize real issues relevant to the
studied material. Then, in the develop and
present artifacts and exhibit step, students can
develop solutions to solve existing problems.

These results are in line with the rese-
arch conducted by Wabula et al., (2020), which
proves that the problem-based learning model
emphasizes the introduction to the problem
and the investigation of problems that students
already know from the beginning of the mee-
ting. The learners are also active in planning
the investigation together with their group
mates. Then, Winarsih, et al., (2019) also sta-
ted that problem-based learning is a learning
model that presents a significant problem to
students as the first step in the investigation.
This learning model will increase the critical
thinking and the activity of students through
the presentation of problems to be investiga-
ted. The primary goal of this learning model
is to solve students’ problems, thereby impro-
ving their performance significantly.

The success of the problem-based lear-
ning model is in line with the results of previo-
us research and the theory of constructivism.
Constructivism theory states that learners can
conclude a new concept with the knowled-
ge they have experienced and construct their
knowledge. Learners must be active, under-
stand what they must understand, and focus
on the problem aspect. With the knowledge
gained independently, the knowledge lasts
long. The research conducted by Janah et al.
(2018), Djonomiarjo (2018), and Wulandari &
Surjono (2013) proves that the problem-based
learning model affects learning outcomes with
higher learning outcomes compared to the
control class.

The class taught with the discovery
learning model, a student-centric approach
that allows students to develop thinking skills
based on self-acquired information, also sho-
wed improved learning outcomes. This mo-
del, where students actively participate in their

learning, can be observed in the 3rd and 4th
steps of collection and data processing. In the
data collection step, learners and their groups
are given the opportunity to gather relevant
information, which is then used to validate or
refute a hypothesis.

Then, in the data processing step, stu-
dents generalize data to gain new knowledge
about alternative answers that must be proven
logically. In line with research by Ikalor et al.
(2019) that through learning with the disco-
very learning model, students are encouraged
to build their knowledge through the stages
of discovery learning, especially at the stage
of discussing with their group members, it
will increase students’ confidence in working
on and understanding the material provided.
Anisa et al. (2021) also stated that discovery
learning can accustom students to cooperate
more, have a sense of responsibility between
their groups, and dare to express their opi-
nions. Then, the results of research conducted
by Dahlan et al. (2023), Putri et al. (2024),
and Windiyani et al. (2020) also prove that
the discovery learning model affects learning
outcomes.

The cause of the difference in Economic
learning outcomes in the application of this
learning model is in accordance with research
conducted by Asmal (2023), namely the step
of planning the investigation in the problem-
based learning model is not found in the dis-
covery learning model. In the problem-based
learning model, students are encouraged to in-
crease activeness in learning, problem solving
skills, and students become thinkers in facing
complex challenges. The discovery learning
model also emphasizes the importance of un-
derstanding the structure or important ideas
of a science through the active involvement of
students in learning, the teacher also acts as a
guide by providing opportunities for students
to learn. However, the problem-based learning
model has the advantage of designing a lear-
ning atmosphere for students to solve prob-
lems both individually and in groups.
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There is a difference between the level of
Technological Pedagogical Content Knowl-
edge (TPACK) of high, medium, and low
teachers on the learning outcomes of grade
X students in Economics subjects

Based on the results of hypothesis tes-
ting using Anova Two Way, it shows that the
level of Technological Pedagogical Content
Knowledge (TPACK) of teachers affects stu-
dent learning outcomes in Economics sub-
jects. Learners with a high level of teacher
TPACK have higher economic learning out-
comes compared to students with moderate
and low levels of teacher TPACK. It is proven
by the average score of Economic learning
outcomes obtained by these students. The stu-
dents with a high level of teacher TPACK ob-
tained an average score of 85.96 on economic
learning outcomes. Meanwhile, students with
a medium level of teacher TPACK obtained
an average score of 77.93 and students with a
low level of teacher TPACK obtained an ave-
rage score of 72.54.

TPACK is an integration of knowledge
and skills regarding materials and pedagogics
combined in technological advances. It can be
stated that TPACK is one of the things that
can affect student learning outcomes. Rese-
arch conducted by Ruaida et al., (2023) also
proves that TPACK integration has a signifi-
cant effect on student learning outcomes and
motivates students in the classroom learning
process. Amelia et al. (2023) stated that the
need for integration between teaching content
and teachers’ pedagogic abilities with techno-
logy so that the implementation of TPACK in
each subject is effective for improving student
learning outcomes.

Then, the results of Kurniasari &
Mardikaningsih’s research (2022) also pro-
ve that TPACK makes students interested in
learning so that students understand the sub-
ject matter provided by the teacher and di-
rectly impacts on increasing student learning
outcomes and also makes it easier for teach-
ers to integrate technology with pedagogical
content. Shamim et al., (2024) proved that
TPACK integration can develop better te-
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aching practices. Effective learning strategies
and techniques should be used to direct the
learning process and that different teaching
techniques have different impacts on learning.

There is no interaction effect between the
learning model and the teacher’s Techno-
logical Pedagogical Content Knowledge
(TPACK) on the learning outcomes of
grade X students in Economics subjects

The results of hypothesis testing using
Anova Two Way show no interaction bet-
ween learning models and technological pe-
dagogical content knowledge (TPACK) and
student learning outcomes in economics sub-
jects. This is because the class taught with a
problem-based learning model with high te-
acher TPACK is as good as the class taught
with a discovery learning model with high
teacher TPACK. Students taught with the
problem-based learning model with high te-
acher TPACK had an average score of 87.78,
and students taught with the discovery lear-
ning model with high teacher TPACK had an
average score of 83.64. Learners taught with
problem-based learning models with medium
teachers TPACK had an average score of
78.30, and learners taught with discovery lear-
ning models with medium teachers TPACK
had an average score of 77.20. Then, students
taught with the problem-based learning mo-
del with low teacher TPACK had an average
score of 75.13, and students taught with the
discovery learning model with 71.25 teacher
TPACK.

In addition, the tool used to measure
the level of teachers’ TPACK in this study
still needs to be revised because it only uses
questionnaires based on students’ perceptions.
The level of teachers’ TPACK in this study
was not measured based on the competence
of teachers who taught in the experimental
class. Sahidin et al. (2022) stated that TPACK
is a framework that serves to think about the
knowledge that teachers must have to integra-
te technology into teaching and how they can
develop their knowledge. The TPACK frame-
work measures and evaluates teachers’ teach-
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ing knowledge and is expected to be the basis
for improving learning programs for teachers
and prospective teachers.

The results of this study can be used as
a reference for teachers and prospective teach-
ers to improve the quality of the learning pro-
cess. In the subject of Economics, the problem
based learning and discovery learning models
as well as the teacher’s TPACK level have
been proven to have a different influence on
students’ Economics learning outcomes. Te-
achers are advised to use the problem-based
learning model in Economics subjects, be-
cause it has been proven to have a significant
effect on students’ Economics learning out-
comes. With a focus on orienting students to
the problem and developing and presenting
artifacts and exhibits. Teachers are expected
to improve their Technological Pedagogical
Content Knowledge (TPACK). Because the-
se competencies affect students’ Economics
learning outcomes, especially on pedagogi-
cal knowledge indicators by participating in
workshops related to learning models. Teach-
ers are advised to integrate the problem-based
learning model with Technological Pedagogi-
cal Content Knowledge (TPACK) to improve
students’ Economics learning outcomes.

CONCLUSION

Based on the results of the analysis and
discussion of this study, The problem-based
learning model proved to be better when com-
pared to the discovery learning model, becau-
se the average score of Economics learning
outcomes of students taught using the prob-
lem-based learning model was higher than
the average score of Economics learning out-
comes of students taught using the discovery
learning model. But both learning models are
equally good when combined with high teach-
er TPACK levels. Because, students with high
teacher TPACK get better learning outcomes
compared to students with medium and low
teacher TPACK.

This research still has limitations,
the measuring tool used to measure teach-

er TPACK is still not accurate, because it
only uses a questionnaire from the student’s
perspective. So that other researchers are ex-
pected to develop this research by measuring
teachers’ Technological Pedagogical Content
Knowledge (TPACK) with a measuring tool
that is more tested for feasibility nationally
and further research is expected to develop
this research with a wider scope, by using dif-
ferent learning models with different reviews.
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