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Abstract—This research was conducted to examine the impact of the Technological Pedagogical Content
Knowledge (TPACK) and Direct Learning (DL) model on the learning outcomes of students in rural areas
concerning English descriptive text composition. The models introduced a meaningful learning experience
within conventional classroom settings, enabling students to connect prior knowledge with new information in
creating innovative ideas. TPACK model played an essential role in the educational system, facilitating
teachers in integrating technological, pedagogical, and content knowledge throughout the instructional process.
Therefore, students became more engaged, active, and enthusiastic participants in their learning. An authentic
experimental and control group design was carried out in two parallel classes at a senior high school.
Meanwhile, ANOVA Factorial (2-way ANOVA) was used to analyze the data. The results showed that the
learning outcomes of TPACK were significantly different from those of the DL group. Therefore, TPACK
substantially affected the learning outcomes of students in writing English descriptive text. This research
reported the valuable contribution of the model in equipping future teachers with the knowledge necessary to
integrate content, learning theories, teaching models, methods, and technology into their instructional
practices.

Index Terms—Effect, TPACK, writing, descriptive text

. INTRODUCTION

In the contemporary era of Society 5.0, individuals are expected to seamlessly integrate virtual and physical spaces to
complete their work following established standards efficiently. Furthermore, this digital age is characterized by the
availability of diverse information sources (Hasjim et al., 2020; Hasyim & Arafah, 2023a). The pervasive influence of
this new era is specifically essential, with the younger generation significantly contributing to its advancement (Arafah
& Hasyim, 2023a; Arafah et al., 2023). The transformation from a traditional to a modern system has been gradual
(Takwa et al., 2022), largely dependent on technological mastery. Over time, scientific progress has fostered a
substantial nexus between individuals and technology (Arafah et al., 2021; Siwi et al., 2022). This advancement has
shaped human behaviour, compelling people to use science and technology to meet their needs (Arafah & Hasyim, 2019;
Suhadi et al., 2022; Manugeren et al., 2023). It is essential to state that amidst rapid modernization, preserving local
identity and heritage should be addressed (Arifin et al., 2022).

In the context of contemporary society, teachers are tasked with the responsibility of not only mastering various
pedagogical theories, methodologies, and methods but also possessing proficiency in the use of technological and
teaching aids integrated with pedagogical methods and high-order thinking skills (Harmer, 2007). The consistency with
teaching and learning paradigms extends to incorporating online platforms (Anggrawan et al., 2019). Integrating
Technological, Pedagogical and Content Knowledge is the TPACK framework or model (Ammade et al., 2020;
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Manong et al., 2021). In essence, 21st-century teachers striving to meet the demands of Society 5.0 are expected to
excel in professional, pedagogical, social, and personal competence and acquire proficiency in learning technology
(Uno, 2014). The challenges teachers face include structuring subject matter context and formulating effective lesson
plans (Sunardi et al., 2018). This needs rapid adaptation to fit the competencies (Arafah et al., 2023). Therefore,
professional teachers must integrate the four competencies with technology in the classroom setting, a framework
commonly known as the TPACK model.

The framework or model has been developed by Mishra and Koehler (2006) with characteristics built from
Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content Knowledge (CK). By analyzing this
framework, professional teachers can transmit knowledge in depth through understanding. This combination can be
described as Pedagogical Content Knowledge (PCK). Framework-based learning, or the TPACK model, has been
implemented in the Teacher Professional Education (PPG) program. This is in line with the characteristics of 21st-
century learning familiar with technology (Smaldino et al., 2008). Therefore, as learning designers, teachers are
required to possess a profound mastery of the science supporting their instructional ability (Uno, 2014). These skills and
knowledge are critical to integrating technology while conducting the learning process. These behavioural patterns can
become ingrained rather than complaining against a novel and less favourable learning method (Arafah & Kaharuddin,
2019; Mokoginta & Arafah, 2022). In addition, teachers must be able to adopt technology in selecting and using
teaching methods (Manong et al., 2021; Mishra & Koehler, 2006). High motivation and effort will always result in a
positive impact and success (Arafah et al., 2020; Arnawa & Arafah, 2023). Technology enhances skills by reading and
understanding learning materials provided by digital media (Arafah & Hasyim, 2023b). As a result, students' ability to
read materials somehow affects their responses in doing tests or exercises (Mardiana et al., 2023). The skills of teachers
and students can only be improved through severe practices and discipline (Kuswanty et al., 2023; Kaharuddin et al.,
2023).

Research related to the TPACK framework or model has been carried out in this context. However, the results are
limited to analyzing and exploring the implementation of the model in learning (Bugef, 2013). In a research conducted
by Sari and Sumardi (2020) to examine meta-cognitive awareness in designing TPACK learning, the aspects of the
stages were stated during reflection. Meanwhile, Koh et al. (2010) measured the development of teacher knowledge
related to Technological, Pedagogical, and Content. Septiyanti et al. (2020) analyzed students' perceptions and teachers'
roles at the University of Lampung in obtaining the model learning.

Research on TPACK and DL Models has not been conducted. Therefore, this research was carried out to overcome
this gap by examining the Effect of TPACK and DL Models on learning Outcomes of SMA Negeri 14 SIGI Students in
Writing English Descriptive Text. In particular, it examines the effect of differences between TPACK and Conventional
Learning models on learning outcomes of descriptive text writing skills in English.

Il. LITERATURE REVIEW

TPACK is a practical framework or model for delivering lessons with technological integration (Santos & Castro,
2021), and it is an ideal application for all aspects of the learning process. Furthermore, Mishra and Koehler (2006) and
Schmidt et al. (2009), inspired by the PCK theory developed by Shulman (1986), were able to address the need by
designing research instruments for TPACK assessment in pre-service teachers and identifying that the framework builds
on the following seven elements. (1) PK: PK is a learning method and process, including classroom management
knowledge, assessment, development of learning device plans, and student learning. (2) TK: TK ranges from low to
high technologies such as pencils and paper to desktops, computers, internet connections, laptops, monitors for
projection/television, printers, scanners, scanners, speakers, tablets, and smartphones. (3) CK: CK is related to teaching
materials that will be learned and taught. Professional teachers must know the material's content and how knowledge
characterizes the different areas. (4) PCK: PCK refers to content knowledge related to the learning process. This model
differs from various content areas, combining content and pedagogy to develop better learning practices. (5)
Technological Pedagogical Knowledge (TPK): TPK refers to knowledge of how various technologies can be used in
learning. (6) Technological content knowledge uses technology to create new representations of specific content.
According to this framework, using different technologies, teachers can change how students practice and understand
concepts in specific content areas. (7) TPACK: TPACK refers to the knowledge teachers require to combine technology
with learning and content areas.

Teachers intuitively understand complex interactions between the three essential components of knowledge (CK, PK,
and TK) by teaching content using appropriate methods and technologies. The framework aligns with Ammade et al.
(2020) that TPACK is a combined model that explores the understanding of using ICT as a learning tool. Learning
materials should be observed based on context to deliver the messages from the sender to the receiver (Arafah et al.,
2020; Baa et al., 2023; Asri et al., 2023). Teachers are expected to pay attention to the context of values regarding the
subject taught using technology (Takwa et al., 2022; Yudith et al., 2023). Several cultural aspects are very close to the
life of society performed by symbols or signs included in the material lesson (Hasyim et al., 2023).

Furthermore, the language must be clear and easy to understand by avoiding the excessive use of figurative and
connotations (Mutmainnah et al., 2022; Afiah et al., 2022). This shows a deep understanding of the concept of using
technology. Teachers should be able to communicate effectively, using clear and comprehensible language to positively
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influence students' perceptions (Yulianti et al., 2022; Hasjim et al., 2020; Arafah et al., 2023). It is an attempt to avoid
multiple interpretations of using difficult dictions and utterances (Asriyanti et al., 2022). In this context, committing a
mistake while using technology, such as generating an error during program execution, can affect the learning process
(Iksora et al., 2022). The results related to TPACK show that the framework or model has been calculated as a practical
learning model.

I11. METHODS

This authentic experimental research was conducted to test the hypothesis of causal relationships between variables
(Degeng, 2000). A factorial design was used, a variation to analyze the independent variable and the simultaneous
effect of the treatment variable on outcomes (Creswell, 2009). This design is a research structure where the size of the
analysis of variance is equal to the number of independent and dependent variables (Tuckman, 1999).

In particular, this research was a factorial version of the non-equivalent control group design (Cohen et al., 2011;
Degeng, 2000; Setyosari, 2012; Tuckman, 1999) carried out at SMAN 14 Sigi, Poleroa Makuhi Village, Kulawi District,
Sigi Regency, Central Sulawesi Province, Indonesia, about 100 km from Palu City. The variability researched was an
independent variable, consisting of the TPACK model intended for the experimental group and the DL model used in
the control.

The population and the research sample comprise grade 11 students in SMAN 14 SIGI academic year 2021/2022. A
random sampling method was used because the diverse population consisted of grade 11 social research and sciences.
Meanwhile, before selecting samples, the principal and teachers were consulted regarding randomized classes. The
number of samples in the control (class B) and the experimental group (class A) were 36 each. Students in groups A and
B were given TPACK and DL learning models, respectively.

TABLE 1
NUMBER OF RESEARCH SAMPLES
Learning Methods

Class Sum TRACK DL Model Total
Class A 36 36 - 36
Class B 36 - 36 36

Total 72 36 36 72

The procedure is as follows: 1) Research orientation related to determining the population and sample, 2) Sampling
determination, 3) Pretest, 4) Treatment of the learning process, and 5) Post-test. The pretest was given to experimental
(class A) and control class students (class B) on Monday, July 18, 2022, before the treatment. The aim is to determine
the initial level of knowledge in writing descriptive text. The pretest also serves as a clue in writing descriptive text in
English.

After the initial pretest, treatment was carried out to prove whether the application of the model can make it easier to
obtain ideas, fun, and motivation to write descriptive text in English. The treatment was administered six times, each
session scheduled for 90 minutes. These sessions were conducted on Wednesdays and Thursdays from 09:30 to 11:00,
specifically on July 20-21, July 27-28, and August 3-4, 2022. The post-test was given after implementing TPACK and
DL model learning treatments. The aim is to determine learning outcomes after implementing the treatment. The post-
test or final test was carried out simultaneously between the experimental and control classes to avoid reducing the
accuracy of the data. This was conducted on Tuesday, August 9, 2022, at the expiration of the research permit.

The instruments used were pretest and post-test before and after treatment given to the experimental and control
classes. Writing test results in English descriptive text were measured using an assessment tool adapted from Brown
(2007). The data collected were statistically analyzed using ANOVA statistical analysis (analysis of variance) in two 2
x 2 factorial pathways. Testing the null hypothesis (Ho) was carried out at a significance level of 5% or a = 0.05, and
the statistical analyses used SPSS software version 25 for Windows. ANOVA was used to test the difference in mean
values between two or more groups based on the variables measured on an interval or ratio scale.

To determine the presence of variances in learning outcomes within each group, this research relies on the following
criteria:

Each group has a significant difference in learning outcomes when the value of the Anova Sig.< Than test result is
0.05.

There is no difference in learning outcomes in each group when the value of the Anova Sig. test result > 0.05.

The requirement considered in factorial ANOVA is the assumption of homogeneity, where the variety between the
groups tested must be the same (homogeneous). This testing should be conducted using Levene's Test of Equality for
Error Variances. Variety can be expressed the same when the value is significant (Sig >0.05), while the normality
assumption means that the results are expected to spread usually. The assumption is tested using the Kolmogorov—
Smirnov Analysis, and the result is normally distributed when the Z calculates the value at Sig. > 0.05. The factorial
results can be used and interpreted when the assumptions are met. For further interpretation, the prerequisites
supporting the factorial ANOVA should be considered, and Table 2 presents the results of factorial ANOVA.
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TABLE 2
CONTROL CLASS FACTORIAL ANOVA PREREQUISITE NORMALITY TESTING
Prerequisite Value Test Value Sig. Information
Normality Pretest 174 .007 Fulfilled
Post-test .169 .011 Fulfilled

Table 2 shows that the normality test value for the pretest value is .174 with a significance level of 007. The
conclusion of the normality test of the pretest value can be seen based on the Kolmogorov value Z = .174 less than the Z
of table .007. Therefore, there is no difference between the theoretical and the empirical distributions. Second Asymp.
Sig. (2-tailed) is a p-value resulting from a null hypothesis test, with no difference between the test data distribution.
Since the value of p = .174 is more significant than 0.05, the conclusion is that the null hypothesis fails to be rejected.
This means that the test data distribution follows a normal distribution, and the normality prerequisites for the pretest
value are met.

The result of the post-test normality test is .169, with a significance level of .011. The conclusion of the post-test
normality test can be obtained based on the Kolmogorov-Sminirv value Z = .169 less than the Z table .011. It means
there is no difference between the theoretical and the empirical distribution. Second Asymp. Sig. (2-tailed) is a P value
resulting from a null hypothesis test where there is no difference between the distribution of tested and normal data.
Since p .169 is more significant than 0.05, the conclusion is that the null hypothesis fails to be rejected. Therefore, the
test data distribution follows a normal distribution, where the prerequisites for normality of post-test values are met.
Table 4.8 presents the prerequisite test of homogeneity of pretest and post-test values in the control class, as seen in
Table 3.

TABLE 3
FACTORIAL ANOVA PREREQUISITE HOMOGENEITY TESTING ON CONTROL CLASSES
Prerequisite Value Test Value Sig. Information
Homogeneity Pretest 458 .806 Fulﬁlled
Post-test 435 .823 Fulfilled

Table 3 shows that the prerequisite homogeneity of pretest values in the control class has a significance value of .806.
Since the significance value is more significant than > 0.05, the data groups have the same variance or homogeneity.
The Levene Statistic figure .458 shows an inverse relationship between the test value and homogeneity. It means that
the prerequisites of homogeneity of variety are met.

The prerequisite test of homogeneity of the variety of post-test values can be seen in Table 4.8, with significance
values of .823 > 0.05. The data groups have the same variety or homogeneity. The Levene Statistic number .435 shows
that the prerequisite of homogeneity of variety is met. Further testing of the normality in the experimental class is
described in Table 4.

TABLE 4
EXPERIMENTAL CLASS ANOVA PREREQUISITE NORMALITY TESTING
Prerequisite Value Test Value Sig. Information
Normality Pretest 174 .007 Fulfilled
Post-test .128 .145 Fulfilled

Table 4 shows that these prerequisite tests also use the Kolmogorov-Sminorv Test. Based on the pretest value in the
experimental class, the Kolmogorov-Sminorv value Z = .174 is less than the Z value of Table 940. Therefore, there is
no difference between the theoretical and the empirical distribution, and the tested data is normally distributed. Based
on primary data, Asymp. Sig. (2tailed) which is the p-value resulting from the null hypothesis test; there is no difference
between the tested and normal data distribution. Since the value of p = .128 > 0.05, the null hypothesis fails to be
rejected. Furthermore, the distribution of the tested and normal data is related, and the prerequisites of normality in the
pretest scores of the experimental class are met.

The normality test on the post-test value of the experimental class shows that the value of Kolmogorov-Sminorv Z
=.128 is less than Z table .145. Therefore, there is no difference between the theoretical and empirical distribution since
the tested data is normally distributed. According to the Asymp. Sig. (2-tailed) value, representing the null hypothesis
test, there is no statistically significant difference between the distribution of the tested data and average data. Since the
value of p=.128 is more significant than 0.05, the null hypothesis fails to be rejected, and the tested data follows a
normal distribution.

Table 5 presents the results of the homogeneity test of the post-test and pretest values in the experimental class as a
prerequisite for ANOVA. The pretest and post-test values have significance scores of .806 > 0.05 and .760 > 0.05,
where both data groups have the same variety (variance) or are homogeneous. This prerequisite testing of homogeneity
uses Levene's test of equality for error variances. To determine the homogeneity of the tested data when the value of o >
0.05, the group has the same variety. Conversely, when the value of o < 0.05, the tested data groups have unequal
variations. Based on the control and experimental classes, the prerequisites of ANOVA are met and can be used to
interpret research data.
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TABLE 5
TESTING OF PREREQUISITE HOMOGENEITY OF EXPERIMENTAL CLASS FACTORIAL ANOVA
Prerequisite Value Test Value Sig. Information
Homogeneity Pretest 458 .806 Fulfi_lled
Post-test .520 .760 Fulfilled

The models used in learning descriptive text writing skills in English are TPACK and DL models. The application of
the TPACK model uses video media accessed through the YouTube page and can be used directly or online when there
is an internet network. The video can be uploaded through software located in the libraries menu of a laptop. The video
serves as a valuable teaching resource integrated into the classroom setting. This can be presented using PowerPoint,
operated through a notebook (laptop) and projected onto a screen using an LCD. This multimedia method effectively
captivates and motivates students, particularly in English language instruction, explicitly enhancing their proficiency in
writing descriptive text.

Videos used as teaching materials are selected according to descriptive text materials and learning objectives. Using
videos, students are expected to have digital literacy skills that provide information and knowledge. Furthermore,
students obtain ideas about writing descriptive text in English focused on social functions, linguistic characteristics, and
text structures, such as identification and description related to people, objects, places, and animals.

IV. RESULTS AND DISCUSSION

Result

This research aims to test the significant differences in learning outcomes as an influence of the application of
TPACK and DL Models on learning outcomes of writing descriptive text in English. The analysis tool used is ANOVA
with a factorial design of two strategy categories. There is a different value when the F-value is calculated with the o
value < 0.05. However, the difference is insignificant when the F-calculate value is calculated with o> 0.05.

Pretest and post-test value variables control class and experiment class

This section presents the difference in the value of pretest-posttest learning outcomes in the two groups taught with
TPACK and DL models. There is a difference in learning outcomes between the groups when Sig. (0.000) value a <
0.05. Conversely, when Sig. (0.000) with a value of a > 0.05, there is no difference in pretest and post-test values.

TABLE 6
TESTING THE DIFFERENCE IN PRETEST-POSTTEST VALUES OF DL AND TPACK GROUPS THROUGH MULTIPLE COMPARISON
Value N Lowest Highest Mean Difference Sig.
DL 36 35 60 10.00000 .000
TRACK 36 45 70 28.888889 .000
Total 72 80 136 38.888889 .000

The data in Table 6 shows that the mean difference value of the pretest-posttest results of the group treated with the
DL Model has the lowest and highest values of 35 and 60 with a mean difference of -10.00000 and a value of Sig. 000
0.05. Therefore, there is a significant difference in learning outcomes of the control class after treatment compared to
before. The mean difference value of learning outcomes pretest value - post-test group treated with TPACK model has
the lowest and highest values of 45 and 70 with a mean difference of 28.888889 and a Sig value of .000 0.05. This
means there is a significant difference in experimental class learning outcomes after being subjected to TPACK model
treatment.

Post-test values or learning outcomes are measured using instruments consisting of writing tests of English
Descriptive Text. To determine the score of students, a scoring rubric of descriptive text adapted from Brown (2007)
with a total score of 100 was used, as seen in Table 7.

TABLE7
DIFFERENCES IN POST-TEST VALUES-POSTTEST DLM AND TPACK GROUPS THROUGH MULTIPLE COMPARISON
Value N Lowest Highest Mean Difference Sig.
DL 36 60 85 -18.88889 .000
TRACK 36 80 90 18.88889 .000
Total 72 120 176 18.888.907.88889 .000

The data in Table 7 shows that the mean difference post-test value of the DL Model group has the lowest and highest
values of 60 and 85 with a mean difference value of -18.88889, while TPACK has 80 and 90 with a mean difference
value of 18.88889. Based on statistical tests through multi-comparison, a Sig value of 0.000 < 0.05 was obtained.
Therefore, there is a significant difference in learning outcomes (post-test) of the group given TPACK treatment
compared to DL treatment.

Based on the results of the Anova 2x2 test using the SPSS 25 program on the variables and learning outcomes, the
learning model shows a significant difference between TPACK and DL models with an F value of 16,567 at a
significance level of .000. Based on the tests of the between-subject effect, the significance level of the learning model
is. 000 < 0.05. Therefore, there are significant differences between ML and TPACK learning factors. This is because the
learning model is more influential on learning outcomes of writing Descriptive Text than the DL model.
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Discussion

Differences in the effect of learning models on learning outcomes

The 1st hypothesis is the influence of learning models on outcomes, which are explained below.

HO: Learning outcomes of writing descriptive text in English are similar for students taught with TPACK and DL
models.

HI: There is a significant difference in learning outcomes of writing descriptive text in English between the group
taught with TPACK and the DL learning model.

The analysis shows an F-calculate value of 16,567 with a value of o = .000. In the F-calculate statistical value of
16,567 with a learning model of .000 smaller than alpha 0.05 (.000 < 0.05), there are significant differences in outcomes
between the group taught with TPACK and DL model. By using the TPACK learning method, outcomes of writing
Descriptive Text in English are improved when compared to the DL model.

The first null hypothesis, where there is no significant difference in learning outcomes between the models, is
rejected. Meanwhile, the 1st (one) alternative hypothesis that states there is a significant difference is acceptable.

Concerning the description results in general and the hypothesis testing, a summary can be presented as follows.
There was a difference in learning outcomes between the students who received TPACK and DL model treatment, with
an F- calculate and alpha values of 16,567 and 000< 0.05. The learning process with the TPACK model significantly
has a better influence on the acquisition of outcomes. Based on the data collected, this research showed significant
differences between classes using the TPACK model compared to those using DL with an F-count value and significant
rates of 16,567 and .000< 0.05. Based on these results, the TPACK learning model can be implemented in the
instructional process of writing descriptive text.

The results align with previous research, including Putri (2019) and Buguefd et al. (2013), where students in the
TPACK group obtained higher learning outcomes or post-test scores than DL. The group showed less significant
positive attitudes towards science but was more committed than DL. In addition, teachers who incorporate technology
into their teaching tend to favour a higher frequency of classroom activities. This method can transform traditional
learning into engaging, dynamic, and meaningful experiences, improving effective communication and preventing
boredom in student interactions. According to Rahayu et al. (2023), technological-enhanced learning engenders a sense
of fun and increased motivation, encouraging active participation in every learning process.

V. CONCLUSION

In conclusion, there were significant differences between students who learned with TPACK and DL models based
on the influence on learning outcomes of writing English descriptive text. The results showed that students who
diligently observed the videos cooperated and actively discussed in groups to write Descriptive Text in English.
Furthermore, learning using the TPACK model showed significant results compared to DL. English teachers or
Lecturers should use this model to prevent boredom, attract interest, increase activeness, obtain ideas, motivate students,
and improve learning outcomes. In this context, students of other subject areas were expected to use the TPACK model
in the learning process. In its application, teachers or lecturers acted as motivators, facilitators, controllers, and guides.
In addition, research should be conducted to examine the TPACK model compared to CTL, PBL, and PJBL. This
included the development of writing, listening, reading, and speaking skills across various academic disciplines and
majors. The comprehensive exploration extended beyond English instruction and held significant value for the broader
domain of instructional science.
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