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Abstract: The Ethical Side of Economic Learning Integration: Empirical Study of Prospective
Economic Teacher. Objective: Technological Pedagogical Content Knowledge as a knowledge
framework regarding the integration of technology and pedagogy in developing learning content in
accordance with the demands of the 21st century is currently starting to touch on ethical aspects in
its implementation. This research aims to describe TPACK and knowledge about digital ethics among
prospective economics teacher students as a provision for implementing ethical TPACK after entering
the world of work. Method: Descriptive quantitative methodology was used using a Likert scale
questionnaire. The dimensions studied include self-perception of professional ethical knowledge,
technological ethical knowledge, pedagogical technological ethical knowledge, and economics
disciplinary technological ethical knowledge. Prospective economics teacher students are the population
in this study. The sample of 155 was determined using convenience sampling. Findings: The results
of the research show that the dimensions of knowledge about professional ethics, knowledge of
technology ethics, knowledge of pedagogical technology ethics, knowledge of scientific discipline
technology ethics are in the very good and good categories. However, the ethical aspect of technology
still needs to be improved. Conclusion: This research contributes to the preparation of the learning
curriculum for prospective economics teacher students so that prospective economics teachers have
the skills to apply TPACK by paying attention to ethics therein.
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 INTRODUCTION
Current technological developments are

becoming new challenges in various fields
including economics, education, management,
industry, health and other fields (Allen & Velden,
2012; Miguel-Revilla et al., 2020). Education as
an aspect that is experiencing significant changes
along with technological developments requires
every educational actor to follow these
developments through increasing digital literacy

(Gutierrez Martin et al., 2010). Based on BPS
data (Central Statistics Agency, 2023) Currently
the level of digital literacy in Indonesia is in the
high category, namely at level 3.65. However,
this figure does not fully describe the level of digital
literacy among education practitioners. Teachers
as one of the actors in education are an important
component in education who are expected to
have adequate digital literacy as a provision for
development-oriented learning (Ata & Yýldýrým,
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2019; Gómez-Trigueros et al., 2019). Digital
literacy will encourage teachers’ mastery of
Technological Pedagogical Content Knowledge
(TPACK)(Falloon, 2020).

Teachers’ TPACK abilities can be
prepared while still studying at university. This
learning is expected to be able to equip
prospective teacher students on how to integrate
learning with technology based on the TPACK
framework. One of the important issues in
integrating technology into learning is regarding
digital data protection (Reisoðlu & Çebi, 2020).
Universities as institutions that provide education
for prospective teachers through curriculum
implementation have an obligation to introduce
digital ethics in the learning process. Based on
research into the TPACK conditions of
prospective teacher students in Indonesia, not
many researchers have studied this problem,
especially for prospective economics teachers.
Apart from the TPACK level which is still low,
prospective teacher students’ knowledge of
digital ethics has also not been touched. Learning
for prospective teachers about integrating digital
ethics into each TPACK component based on
literature reviews has not been implemented in
all countries, including Indonesia. In Europe,
university education does not yet provide training
in teachers’ professional ethical knowledge and
the importance of handling this knowledge in the
21st century (Gómez-Trigueros, 2023).

The TPACK concept based on digital ethics
in learning has not been implemented optimally in
Indonesia. One of the reasons is that education
providers do not yet understand the concept of
TPACK learning and digital ethics (Maipita et
al., 2023). This lack of understanding causes
digital ethics to not be integrated into learning,
namely not having the skills to use ICT correctly,
students not having access to learning that teaches
TPACK, and a lack of university support in the
form of ICT-based learning facilities which are
still low. (Hadayani et al., 2024). In addition, this

lack of understanding results in a lack of
opportunities for students to gain practical
experience in applying these concepts in actual
learning contexts. Limited practical experience
can hinder the development of students’ abilities
in integrating theoretical knowledge with real
practice (Hilyana et al., 2023). Lack of adequate
resources and facilities in the academic
environment can also be a contributing factor
(Gess-Newsome et al., 2019). Limited access
to technology and relevant training in the use of
learning technology may have limited students’
ability to develop knowledge and skills in this
regard (Akhwani and Widiani, 2019).
Additionally, rapid changes in technology and
learning approaches can create gaps in the
understanding and application of these concepts
among students (Muhaimin et al., 2019).

Exploration of TPACK and the level of
knowledge of digital ethics will provide
information for stakeholders, including institutions
providing education for prospective economics
teachers, to carry out planning from various
aspects. These aspects include improving the
curriculum in line with the demands of 21st century
developments, providing adequate IT facilities,
and human resource management that can help
student teachers increase their capacity to
integrate technology into learning based on
appropriate digital ethics. Apart from that, this
information can be used as material for projections
regarding the work readiness of prospective
economics teacher students.

An overview of the condition of TPACK
and the level of knowledge of prospective
economics teacher students can be obtained by
carrying out a series of explorations based on
TPACK components and digital ethics. TPACK
covers the components and knowledge of
prospective teachers in the information technology
era, provides an instructional framework, and
develops 21st century skills through the use of
technology and teachers to plan and implement
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instructional strategies more successfully
((Dunleavy et al., 2019; Gómez-Trigueros et al.,
2019; Semiz & Ince, 2012; Zhao et al., 2021).
(Gómez-Trigueros, 2023). The concept of ethics
is a key factor in higher education, and it is
important for prospective teachers to apply the
ethical use of digital devices and knowledge. This
includes an understanding of responsibilities,
rights, and obligations during the educational
process, knowledge of the possible impacts and
consequences of appropriate or inappropriate
behavior in the teaching process, and knowledge
of the ethical conclusions involved (Robinson,
2020; Sauvola et al., 2024).

Many previous studies have tried to explore
the TPACK conditions of prospective teacher
students but without considering ethics in the
implementation of each TPACK element. This is
important because teachers must face the ethical
challenges that can be posed by the use of ICT
in learning so this must be understood and
mastered. Research related to TPACK includes
research on strategies, methods, steps to improve
TPACK of prospective teacher students (Alayyar
et al., 2012; Chai et al., 2019; Doering et al.,
2014). Research on digital ethics includes
concepts, elements of digital ethics, ethics
towards AI and its application in learning
(Bartenschlager et al., 2024; Ýpek et al., 2023;
Kazim & Koshiyama, 2021; Salifu et al., 2024).

This research tries to examine in more detail
the ethical components of the TPACK
component so that the results of this research are
expected to provide a clearer and more specific

picture. The components of this research are
adopted from (Gómez-Trigueros, 2023) with a
difference in the research object, namely that the
research is aimed at measuring TPACK and the
digital ethics knowledge level of economics
education students in Indonesia, which has never
been explored by previous researchers. Questions
in this research include:
1. What knowledge have prospective economics

teachers gained in the field of ethics and
professional ethics (PEK-EPST) in the use of
technological resources (PTEK-EPST)?

2. How important is the ethical component in the
use of knowledge (PEK-EPST) explored
through technological resources (PEK-EPST,
EKDT-EPST, and PTEK-EPST) for
prospective economics teachers?

3. What is the relationship between economics
teachers’ ethical knowledge and technology
ethics knowledge (TEK-EPST)?

 METHOD
Participants

Students from the Economic Education
study program at Jenderal Soedirman University
were the population in this research with a total
of 237 students. The target student cohort years
include 2020, 2021, 2022, and 2023. Sampling
using techniques convenience sampling with the
number of students who filled out the research
questionnaire completely was 155 students. The
following information regarding the
sociodemographic dimensions of research
respondents is presented in table 1.

Table 1. Sociodemographic dimensions of respondents

Characteristics Amount Percentage 
Gender   
Man 22 14 % 
Woman 133 86% 
Age   
< 20 Years 78 50% 
20 years 46 30 
>20 Years 31 20% 
Force   
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Force   
2017 3 2 % 
2018 1 1% 
2020 13 8% 
2021 1 1% 
2022 55 35% 
2023 82 53% 

The distribution of respondents in table 1
illustrates that more than half of the respondents
who participated in this research were students
from the class of 2023, aged less than 20 years.
Apart from that, female students participated
more actively in filling out this questionnaire.

Research Design and Procedures
This research uses descriptive quantitative

methods. The research process was configured
through two phases: first, a theoretical review was
carried out on the disciplinary pedagogical
technological knowledge model, reviewing
research on the measurement of the TPACK
model, the concept of teacher professional ethics
(pedagogical ethics and ethical knowledge
measurement), virtual teaching, and previously
developed research on digital competence teacher
(TDC); second, the instrument is designed and
then validated. The next step is to distribute
instruments in the form of valid research
questionnaires to obtain data, analyze data and
interpret data with a research period of eight
weeks.

Instrument
A closed questionnaire was used as an

information gathering instrument. A 1-5 Likert
scale with criteria (1, strongly disagree; 2,
disagree; 3, neutral; 4, agree; 5, strongly agree)
is used to measure data and is organized into four
dimensions or research variables. The variables
and indicators used are adopted from research
(Gómez-Trigueros, 2023) which includes: (1)
Professional ethical knowledge (PEK-EPST)

(items 4-6); (2) Technology ethics knowledge
(TEK-EPST) (7-9), (3) Pedagogical technology
ethics knowledge (PTEK-EPST) (items 10-13),
and (4) Disciplinary technology ethics knowledge
(EKDT-EPST) ( items 14-17) attached in table
2 (Appendix).

Questions regarding sociodemographic
dimensions were added to determine the
respondent’s profile which includes gender, age
and year of the respondent’s class.  Research
indicators for the dimensions of professional
ethical knowledge include (1) knowledge of
ethics and morality in teaching, (2) application of
ethical and moral principles in the classroom.
Knowledge of technology ethics includes
indicators (1) knowledge of issues of personal
security, copyright, and access to information in
the use of technology, (2) belief that ICT
promotes equality for all citizens in accessing
information, (3) attention to copyright of digital
sources and use of information that appear on
the Internet ethically. The pedagogical technology
ethics knowledge dimension consists of indicators
(1) the ability to guide students to use technology
and online educational resources ethically, (2) the
ability to protect the rights of prospective students
to use ICT and internet knowledge ethically, (3)
the ability to use ICT resources to carry out duties
in a safe and respectful manner, (4) the ability to
transmit ethical values   related to the appropriate
use of ICT and content hosted on the internet.

The indicators of the knowledge dimension
of disciplinary technology ethics include (1)
knowledge to consider and respect intellectual
property when adapting content hosted on the
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internet to create teaching materials, (2)
knowledge of ethical principles related to the use
of digital resources for teaching, (3) knowledge
of ethical principles related to the use of digital
resources for teaching, (3) Use of digital content
and resources for classes that are not
discriminatory, or that contain violence, (4) the
ability to convey ethical values   and concepts
related to justice, truth, and respect for various
opinions in learning.

The validity of the questionnaire is identified
based on the significance value of the Pearson
correlation with the criteria of sig > 0.05, so it is
considered valid. Based on the results of the
validity test with these criteria, all items were
declared valid. The reliability of the questionnaire
was verified using a Cronbach’s Alpha coefficient

> 0.7 and the results of the reliability test showed
a Cronbach’s Alpha value of 0.873 > 0.07 so
that the instrument used was reliable.

Data analysis
Data were analyzed using descriptive

statistics by calculating the mean and standard
deviation of each statement item. SPSS 25 is used
as software that helps calculate research data.
The next step is that the research data is
interpreted based on the mean value and standard
deviation of each question item. Data were
analyzed by categorizing student scores for each
research dimension into very good, good, fair,
poor and poor classifications. The level criteria
for data analysis results are presented in table
3.

Table 3. Criteria for grouping the research dimension scores that are measured

Value interval (Mean Value) Classification 
> 4.20 – 5.00  Very good 
> 3.40 – 4.20 Good 
> 2.60 – 3.40 Enough 
> 1.80 – 2.60 Not good 
1.00 – 1.80 Not enough 

 RESULT AND DISCUSSION
Data testing was carried out using SPSS.25

to calculate the average student answer score,
standard deviation, maximum and minimum values
for each statement item. This value helps
researchers interpret students’ conditions in each
dimension in the research. The calculation results
are presented in table 4.

Student answers to statement items
representing research dimensions show results
with good and very good criteria.

Knowledge of Professional Ethics for
Prospective Economics Teacher Students

In the PEK-EPST dimension, students’
answers provide an illustration that they have

Dimensions and statement items Minimum Maximum Mean Std. Deviation 
PEK-EPST1     
I know what ethics and morality are 
applied in teaching economics 

2 5 4.37 .646 

I am able to apply ethical and moral 
principles in the classroom, with my 
prospective students 

2 5 4.27 .658 

I know how to act ethically in situations 
related to teaching and learning economics 

2 5 4.34 .573 

2 

Table 4. Mean and standard deviation test results of the research questionnaire
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related to teaching and learning economics 
TEK-EPST2     
I am aware of personal security, copyright, 
and information access issues in the use of 
technology 

2 5 4.18 .639 

I believe that ICT enables all citizens to 
access information, thus promoting 
equality among all people 

2 5 4.25 .708 

I pay attention to issues related to the 
copyright of digital sources and use 
information appearing on the internet 
ethically 

1 5 4.06 .667 

PTEK-EPST3     
I am able to guide students to use 
technology and online educational 
resources ethically 

2 5 4.21 .634 

I am able to protect the rights of 
prospective students to use ICT and 
Internet knowledge ethically 

2 5 4.22 .627 

I am able to use ICT resources to carry out 
my duties as a prospective teacher in a safe 
and respectful manner 

2 5 4.27 .617 

I am able to transmit ethical values related 
to the appropriate use of ICT and content 
hosted on the internet to my future 
students 

2 5 4.15 .632 

EKDT-EPST4     
I know that I must consider and respect 
intellectual property when adapting 
content hosted on the Internet to create 
economics teaching materials 

2 5 4.32 .642 

I am aware of the ethical principles 
regarding the use of digital resources to 
teach economics 

2 5 4.16 .629 

I will always use digital content and 
resources for classes that are not 
discriminatory, or violent 

2 5 4.19 .713 

I will convey ethical values and concepts 
related to justice, truth, and respect for 
various opinions. 

2 5 4.37 .665 

 

understood the knowledge of professional ethics
with the mean score for all items> 4.20, which
means they know what ethics and morality must
be adhered to when interacting with students
during learning, how to later apply ethics and
morality to students , as well as acting ethically in
learning.

Learning for prospective economics teacher
students involving the use of technology increased
rapidly after the Covid-19 pandemic (Aðçam et

al., 2020). After the pandemic, the technology
that has been used is not immediately abandoned
but is maintained in achieving sustainable
economic education transformation (Park &
Kim, 2021; Wells et al., 2023). Currently, the
TPACK concept that has been implemented is
increasingly developing and increasing ethical
awareness.

Alignment of TPACK with ethical
knowledge for prospective economics teacher
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students is a must. Aspects of professional ethical
knowledge including ethics and morality in
learning must be taught. The results of the analysis
of students’ answers regarding what knowledge
of ethics and morality is applied in teaching
obtained a score (mean: 4.37 SD: 0.646). Two
other statements related to the application of
ethical and moral principles in the classroom with
prospective students as well as knowledge about
how to act ethically in situations related to teaching
and learning>4.20 so they are included in the very
good category.

 The high number of student answers on this
dimension confirms that prospective economics
teacher students feel that ethics and morality are
important to maintain the quality of professional
learning. Apart from knowledge, the courage to
implement ethical and moral principles in
economics learning is a must for every prospective
economics teacher. These results support the
research (Chounta et al., 2022; Zhao et al., 2021)
which states that currently ethical knowledge in
the use of learning technology is something that
must be considered.

Technology Ethics Knowledge of
Prospective Economics Teacher Students

In contrast to the dimensions of professional
ethics which are very well understood by
prospective economics teacher students, the
dimensions of technological ethics knowledge still
need to be improved. The results of data analysis
show that two statement items are in the good
category. It should be noted in TEK-EPST3
(Mean: 4.06, SD: 0.667) where the minimum
score for the statement “I pay attention to issues
related to copyright of digital sources and use
information that appears on the internet ethically”
is 1 which means there are still prospective
teacher students The current economy does not
yet have special attention to copyright ethics when
utilizing internet sources.

Understanding personal security, copyright,
and access to information in the use of technology
are new things that universities must strive to
introduce to students. This introduction is through
strategies for including ethics material in learning
or creating special courses related to digital ethics
(McDonald & Pan, 2020). Students must also
know from an early age that the consequences
of copyright infringement can increase the risk of
plagiarism in academic circles, which is a concern
in educational institutions today, especially the
increasing number of students choosing to utilize
AI. This is in line with research (D’Hondt et al.,
2020; Dignum, 2021; Michel-Villarreal et al.,
2023).

Pedagogical Technological Ethics
Knowledge of Prospective Economics
Teacher Students

The PTEK-EPST4 statement (Mean: 4.15,
SD: 6.32) describes a good condition where
students feel that they will be able to transmit ethical
values   related to the use of ICT to students but
must always be improved habituation in learning.

Knowledge of pedagogical technological
ethics must be strengthened so that students have
the capacity to transmit ethical values   related to
the appropriate use of ICT and content hosted
on the internet to my future students. These ethical
values   include openness, justice, truth and
respect for copyright. The results of this research
also confirm that knowledge of technology ethics
has not been touched upon in learning for
prospective economics teachers.

The results of this research support previous
research that in the era of technology and its very
rapid development prospective teachers must be
introduced to the use of technological tools in an
equal, fair and responsible way in the use of
technology in the teaching and learning
environment as expressed by (Gómez-Trigueros,
2023).
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Disciplinary Technological Ethics
Knowledge of Prospective Economics
Teacher Students

In the dimension of disciplinary
technological ethics knowledge which is related
to the ethics of using knowledge extracted from
technological resources, it shows that students
generally have a good understanding of how to
utilize digital resources in accordance with ethical
principles related to the use of digital resources
for teaching. The highest score in students’
answers is reflected in the dimension of
disciplinary technology ethics knowledge in the
EKDT-EPST4 statement (Mean: 4.37, SD:
0.665). Prospective economics teacher students
have the capacity to convey ethical values   and
concepts related to justice, truth and respect for
various opinions.

Knowledge of disciplinary technology
ethics must be strengthened so that students have
the capacity to transmit ethical values   related to
the appropriate use of ICT and content hosted
on the internet to my future students. These ethical
values   include openness, justice, truth and
respect for copyright.

 This knowledge will guide students to be
careful when quoting learning material from certain
sources by always stating the origin of the source.
Students are aware of the importance of using
resources hosted on the internet, using digital
content and resources for classes that are not
discriminatory or contain violence, as well as
awareness of transmitting ethical principles in
using ICT in learning. This supports research
regarding the importance of ethics in the use of
learning technology, among others (Davy Tsz Kit
et al., 2022; Hamiti et al., 2014).

 CONCLUSION
Learning for prospective economics teacher

students has experienced an increase in the use
of technology after the COVID-19 pandemic and
this technology is still being used for sustainable

educational transformation. The TPACK concept
that was developed now also emphasizes the
importance of knowledge of professional ethics
and technology. Prospective economics teacher
students understand the importance of ethics and
morality in learning, but knowledge of technology
ethics such as personal security, copyright, and
access to information still needs to be improved.
Universities are expected to introduce digital
ethics through learning materials or special
courses. Strengthening knowledge of technology
ethics is important so that prospective teachers
can teach ethical values   such as openness,
justice, truth and respect for copyright. Students
generally understand the ethics of utilizing digital
resources, which is important for responsible and
fair use of digital resources in learning.
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