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Dear TOJDE Readers,
Welcome to Volume 25 Number 1 of TOJDE

There are 19 articles and a book review in January 2024 issue. 55 authors write the articles from 9 different
countries. Bangladesh, Germany, Indonesia, Malaysia, Mexico, Pakistan, Philippines, Turkiye and United
Arab Emirates are the countries.

GOTTA CATCH ‘EM ALL: UTILIZATION OF IMPROVISED INSECT TRAPS AS HOME-BASED
BIOLOGY EXPERIMENT FOR INSECT TAXONOMY is the 1st article and Dave Arthur ROBLEDO,
Socorro AGUJA and Maricar PRUDENTE are the authors of the article. This quasi-experimental study aims
to determine the effects of using II'Ts on students’ self-efficacy beliefs and perceived levels of engagement.
Results show that IITs effectively improved students’ self-efficacy belief, while no improvement was noted
in students” perceived levels of engagement in teaching and learning insect taxonomy. The study finds that
the II'Ts activity is relevant in teaching insect taxonomy and delivering practical learning experiences among
students in a distance learning modality.

The 2nd article which is written by John Y. H. BAI, Olaf ZAWACKI-RICHTER and Wolfgang MUSKENS
and titled as RE-EXAMINING THE FUTURE PROSPECTS OF ARTIFICIAL INTELLIGENCE IN
EDUCATION IN LIGHT OF THE GDPR AND CHATGPT. In the article, it has been said that artificial
intelligence in education (AIEd) is a fast-growing field of research. In this context authors describe efforts
to explore the possible future of AIEd by identifying key variables and their prospects considering General
Data Protection Regulation (GDPR) and ChatGPT, a generative Al model capable to producing ‘human-
like’ text. Authors emphasize that these concepts raise questions for the future of AIEd and the underlying
function of assessment and highlight the importance of active student participation in the integration of Al
in education.

The 3rd article is EXPERIENCES OF GIFTED CHILDREN WITH AUTISM SPECTRUM DISORDER,
THEIR PARENTS AND TEACHERS IN TURKEY WITH THE COVID-19 PANDEMIC. The
authors of the article are Muharrem KOC, Neslisah OMUR, Seray OLCAY and Sezgin VURAN. This
phenomenological research aims to determine the experiences of gifted children with autism spectrum
disorder, their parents, and teachers with the COVID-19 pandemic and holistically reveal the reflections
of the restrictions in this process and the transition to distance education on the lives and especially the
education of gifted children with autism spectrum disorder. The results are discussed in different dimensions
in the article.

TECHNOLOGY-BASED SELF-REGULATED LEARNING STRATEGIES AND ENGLISH SELF-
EFFICACY IN ONLINE LEARNING ENVIRONMENTS is the 4th article which is written by Burcu
UNAL and Esra KARAN. This study, which adopts a quantitative research design, aims to present an
investigation into the relationship between preparatory school students’ use of technology-based self-
regulated English learning strategies and their perceived English self-efficacy as well as the predictability of
employing the strategies on their self-efficacy beliefs. Through the study, a statistically significant positive
relationship has been found between students’ use of technology-assisted English learning strategies and
their perceived English self-efficacy beliefs. In addition, regression analysis results show that goal setting
and learner evaluation, motivational regulation, and technology-based song-movie learning strategies were
strong predictors explaining the change in students’ self-efficacy in four language skills.

Calyd CERIO, Lielanie BARRION and Evelie SERRANO are the authors of the 5th article which is titled
PSYCHOLOGICAL IMPACT OF THE COVID-19 PANDEMIC ON GRADUATE STUDENTS IN
THE PHILIPPINES. The purpose of the study is to provide administrators with policy recommendations for
developing effective mental health program interventions for graduate students. In this research, the authors
have studied and analysed the potential effects of the COVID-19 pandemic on the lives of graduate students.
Specifically, they have examined the factors that influence the anxiety level and its relationship to COVID-19
stressors among graduate students. It has been said that the results of the study may contribute to the growing
literature on the impact of anxiety among students, particularly graduate students, due to the pandemic.



THE EFFECTIVE USE OF VIRTUAL COMMUNICATION IN AN ONLINE PROFESSIONAL
DEVELOPMENT PROGRAM: INVESTIGATING TEACHERS’ ATTITUDES is the 6th article in the
issue. The article is written by Areej ELSAYARY, Lawrence MEDA, Suha KARAKI and Laila MOHEBI. The
study, which adopt concurrent mixed method, investigates the use of virtual communication in an online
professional development program through the lens of teachers™ attitudes toward technology. The results
indicates that teachers’ positive attitudes toward using technology due to its ease of use and the usefulness
of the topics presented.

The 7th article is tiled HOW DO HIGHER EDUCATION INSTITUTIONS OFFERS ONLINE
COURSES FOR ON-CAMPUS STUDENTS? PULL AND PUSH FACTORS INFLUENCING THEIR
DECISIONS. The authors of the study are Aysin Gaye USTUN, Engin KURSUN and Halil KAYADUMAN.
The purpose of the study is to reveal the pull and push factors that influence the decisions of administrators
and practitioners about online courses offered to students on campus in terms of teaching-learning, course
content procurement, and assessment-evaluation dimensions. The study adopts nested multi-case studies
which is a qualitative research method. Results show that factors like the interaction between students and
teachers, legislation, budget, human resources, and organized structuring helped the DECs decide which
models to use in the teaching-learning, course content procurement, and assessment-evaluation dimensions.

The 8th article’s authors are Zarin Khan MOON, Al AMIN, Hossain ALI and Mahedi HASAN,. The
article is tiled ANTECEDENTS TO THE UNPRIVILEGED UNDERGRADUATE STUDENTS’
INTENTION TO PARTICIPATE IN ONLINE CLASSES. This study aims to explore the antecedents to
the underprivileged undergraduate students” intention to participate in online classes in Bangladesh through
the integration of the Technology Acceptance Model, Information Systems Success Model, and Theory of
Planned Behaviour. The study contributes to e-Learning literature by incorporating three models which may
guide policymakers in understanding how to integrate students from all social classes into e-learning systems
to eliminate academic digital discrimination.

HIERARCHICAL EFFECT OF ACADEMIC SELE-EFFICACY AND SOCIO-DEMOGRAPHIC
CHARACTERISTICS ON SATISFACTION AND DROPOUT OF STUDENTS WITH DISABILITY
IN HUGHER EDUCATION is the 9th article which is written by Merve BULUT and Yaren BULBUL.
This quantitative research is based on development of the scales and hierarchical regression analyses to
determine the resources of academic self-efficacy, satisfaction and the tendency to drop out of students
with disability in higher education beyond physical accessibility. The results support the decision makers to
increase the quality of more inclusive higher education by considering differences based on education fields,
types of disability and rate of (personal) disability and gender.

The authors of the 10th article are Almighty Corteza TABUENA and Elena Garcia VILLAREAL and
the title of the article is USEFULNESS AND CHALLENGES OF CLUSTURED SELF-DIRECTED
LEARNING MODULES IN ENTREPRENEURSHIP FOR SENIOR HIGH SCHOOL DISTANCE
LEARNING. This study aims to examine the usefulness and challenges of the implemented clustered self-
directed learning modules in entrepreneurship for senior high school distance learning amidst the emerging
pandemic using the descriptive-survey research method. The study uses both quantitative and qualitative
methods of analysing the data, including descriptive statistics and thematic analysis. As a result, all the
modules were inferred to be very effective and very useful in terms of their usefulness for distance learning.

INVESTIGATING TEACHERS EXPERIENCES WITH DIGITAL CLASSROOM MANAGEMENT
AND INCORPORATING SOCIAL AND EMOTIONAL LEARNING is the 11th study and is written
by Figen KARAFERYE. The study explores how primary school teachers managed their digital classrooms
while incorporating social and emotional learning into their classroom management practices in the remote
teaching period. The findings reveal that many teachers led online classroom management processes similar
to their face-to-face experiences but were less effective concerning the developmental needs of each student
in the digital classroom. Furthermore, the study yields insight into the stress factors and protective factors
within the context of classroom management incorporating SEL, and it provides direction for future
implementations concerning teachers’ professional learning needs and expectations.



AN EVALUATION OF VIRTUAL LEARNING ENVIRONMENTS IN THREE OPEN UNIVERSITIES
IN ASIA is the 12th article. The authors of the study are Kamran MIR, Roberto B. FIGUEROA JR and
Aminudin ZUHAIRI. This study investigated the implementation of a learning management system among
three open universities in Asia before the COVID-19 pandemic began. It highlights general and technical
differences that may have explained the varying degrees of information quality, service quality, system quality,
user satisfaction, intention to use, and net benefits which are indicators of the successful implementation of
their learning management system.

The 13t¢h article is titled E-LEARNING IN MATHEMATICS EDUCATION: A BIBLIOMETRIC
ANALYSIS (2012-2022) and the authors of the study are Deniz KAYA and Tamer KUTLUCA. This
study aims to create a comprehensive bibliometric map of published scientific articles on e-learning in
mathematics education. The findings which are obtained from 341 different articles published by 1018
authors representing 79 countries between 2012 and 2022 are discussed in different dimensions in the
article.

Aysun GUNES, Emin OZEN and Mona AYKUL are the authors of the 14th article which is titled THE
DETERMINATION OF THE SENSE OF COMMUNITY LEVELS OF UNIVERSITY STUDENTS IN
ONLINE DISTANCE EDUCATION ENVIRONMENTS IN TERMS OF DIFFERENT VARIABLES.
The study, which adopts cross-sectional scanning model, aims to determine the level of sense of community
of learners studying at a public university in online distance education environments in terms of different
variables. As a result, in order to make education more efficient in online learning environments, it has been
concluded that in order to strengthen the sense of community, learners can be given tasks that they can
discuss and negotiate, learners can be made to work in groups in related environments, etc.

TEACHERS’ PERCEPTIONS ABOUT THE USE OF LEARNING MANAGEMENT SYSTEMS
DURING THE COVID-19 PANDEMIC CONSIDERING DATA SCIENCE is the 15th article which
is written by Ricardo Adan SALAS-RUEDA and Clara ALVARADO-ZAMORAN. The study adopts a
quantitative research approach and analyzes the teachers perception about the use of LMS during the
COVID-19 pandemic considering data science. In this context, the results of the study emphasize that
machine learning technique indicate that the performance of the school activities in LMS positively influences
the learning process, motivation and participation of the students during the COVID-19 pandemic. Also, it
has been said that LMS represent a technological alternative to transform the teaching-learning conditions
and update the school activities of the courses during the COVID-19 pandemic. Researchers recommends
that educational institutions and educators use LMS to cover the educational needs under the distance
modality.

The study tidled DEVELOPMENT OF MOBILE EDUCATIONAL MATERIAL FOR NURSES: A
PROCESS IMPROVEMENT STUDY is the 16th study. The authors are Ayse OZKARAMAN, Ozlem
KERSU, Fusun UZGOR, Merve CAKIRLI, Ozer CELIK, Burcin DANACI and Mesut AYDEMIR. The
purpose of this methodological study is to develop mobile training material to provide nurses working in
university hospital with professional literature and also, to evaluate its visual design, reliability and the quality
of information in the developed training material. Therefore, this study was planned with the objective of
developing mobile training material to provide nurses working in a university hospital with professional
information, and a subsequent evaluation of content validity for quality, reliability of information and
suitability of visual design.

A COMPARISON OF FOREIGN LANGUAGE ANXIETY IN TWO DIFFERENT SETTINGS:
ONLINE VS CLASSROOM is the 17th article which is written by Gizem SIMSEK and Meral CAPAR.
This study adopts explanatory mixed-method research model and aims to examine and compare the foreign
language anxiety (FLA) levels of English preparatory school students in two settings namely online and in
person classroom lessons. The findings show that moderate levels of FLA were present in both online and
in person classroom instruction among participants and the results are discussed in different dimensions in
the article.



The 18th article titled FLIPPED CLASSROOM MODEL WITH YOUNG LEARNERS’ VOCABULARY
LEARNING IN PRIMARY ELT CLASSROOMS is written by Pinar SIK and Ece ZEHIR TOPKAYA.
This mixed-method study explores the effect of the flipped classroom model (FCM) on vocabulary learning
of young English language learners and their perceptions and experiences about FCM practices. The results
reveal the levels of vocabulary learning and retention for the experimental group students were statistically
significantly higher than those of the control group students. Also, the qualitative data analysis also confirms
the effectiveness of the model for vocabulary learning and revealed its efficiency for language classes of young
English language learners.

MALAYSIAN ELEMENTARY LEARNERS’ SELF-REGULATION, MOTIVATIONAL BELIEFS AND
LEARNER CONTROL MOTIVATION WHEN EXPERIENCING ONLINE TUTORIALS is the 19th
article. The study is written by Min Hui LEOW and Rafiza ABDUL RAZAK. This study focuses on self-
regulation strategies and motivational beliefs in the context of post-pandemic online tutorials. The aim of
this study was to discover the influence of self-regulation strategies on learners’ motivational beliefs, and
the impact of learners’ motivational beliefs on their learner control motivation when experiencing online
tutorials. The results of this study reveal a significant relationship between self-regulation and motivational
beliefs in order to comprehend learners’ motivation for learner control when experiencing online tutorials.
Also, the results draw attention on self-regulation strategies to guide online instruction that underpins
learners’ motivational beliefs and enhances learner control motivation.

There is a book review in this issue. RE-ENVISIONING AND RESTRUCTURING BLENDED
LEARNING FOR UNDERPRIVILEGED COMMUNITIES is the title of the book. This is an editorial
book, and the editors are Chantelle BOSCH, Dorothy LAUBSCHER and Lydia KYEI-BLANKSON. The
reviewer is Nur HIDAYAT.

I wish you all a happy new year. Hope to meet again in the next issue of TOJDE.
Cordially,
Dr. T. Volkan YUZER

Editor in Chief
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ABSTRACT

Classifying, naming, and identifying insects have been complicated topics among science teachers and
students. This problem is due to the highly technical collection protocols, safekeeping procedures, the
unavailability of appropriate learning resources, and the closure of school laboratories and facilities due
to the COVID-19 pandemic. Using the remote learning setup, this study utilized Improvised Insect Traps
(II'Ts) to provide an authentic learning experience in teaching and learning insect taxonomy at home. The
study aimed to determine the effects of using IITs on students” self-efficacy beliefs and perceived levels of
engagement. In this quasi-experimental study, 42 students designed and developed their improvised insect
traps. Insect collection and classification were accomplished within four weeks. A 20-item validated survey
questionnaire on self-efficacy and engagement levels was administered via Google Forms. Students” feedback
was gathered using virtual focus group discussions and open-ended questions. Results revealed that IITs
effectively improved students self-efficacy beliefs (Z=0.033, p-value=0.022, g=0.68), while no improvement
was noted in students’ perceived levels of engagement (Z=0.143, p-value=0.188, g=0.07) in teaching and
learning insect taxonomy. Moreover, students’ feedback and responses were classified as Affordances or
Constraints. Subthemes such as motivation, satisfaction, authentic learning, safety, and parental involvement
were generated in the thematic analysis. Overall, this study found that the IITs activity is relevant in teaching
insect taxonomy and delivering practical learning experiences among students in a distance learning modality.

Keywords: Improvised insect trap, home-based experiment, distance education, insect taxonomy, self-
efficacy, engagements.

INTRODUCTION

Insects are diverse organisms, with over one million species described to date. Insects play an essential role
in many ecosystems and facets of human existence, including agriculture, medicine, and pest management
(Kjer, 2011; Zhang & Weirauch, 2017). These connections can make insects more enticing to students



and aid in connecting science to real-world situations (Dewey & Lu, 2002). Many insects can be collected,
observed, and analyzed in the classroom, giving students hands-on learning and discovery possibilities (Casey
et al., 2019). This approach can help students get more involved in learning and gain a better knowledge
of scientific ideas. Insects can be used in science classes ranging from primary school to advanced university
degrees (Klein et al., 2017). They can also be used to teach biology, ecology, and entomology, among other
subjects (Gopnik, 2012).

Insect taxonomy refers to identifying, naming, classifying, and placing insects in different taxonomical
categories that correspond to varying degrees of precision (Briggs, 2007). Teaching insect taxonomy has
been a major challenge for science educators due to the topic’s complexity and a lack of learning and teaching
resources (Ingram et al., 2012; Gopnik, 2012; Cajaiba, 2014). Teachers may have limited resources to
employ in the classroom, such as textbooks, interactive tools, or educational software. These resources may
be outdated or lack the detail needed to teach insect taxonomy effectively (Cajaiba, 2014). Initiatives to
change the approaches to teaching insect-related topics have advocated inquiry-based teaching and learning
methods in science classrooms (Ebach et al., 2011). Inquiry-based scientific education encourages student
participation in the vast array of methods used to examine, model, and explain the world (Sotiriou et al.,
(2020). Due to their tiny size, fast reproduction rate, and ease of handling, insects can be utilized to promote
inquiry-based techniques through experiments (Boero, 2001).

As the COVID-19 pandemic disrupted the world’s educational system, science teachers devised multiple
strategies and ways to address the different issues and conflicts. One of these strategies is the use of Home-
based Biology Experiments (HBEs) that provide authentic learning experiences at home. HBEs are activities
that utilize household materials adapted for the remote learning environment and are aligned with standard
learning competencies (Robledo, 2021). Insect traps are portable or fixed devices that lure insects with baits
such as nectar and UV light (Ford et al., 2020). Although most traps may catch a few insects without insect
bait, using insect bait can dramatically increase the number of catches (Boero, 2001). Most of the bait
consists of simple sugars and yeast in the form of fermented fruit, sugar water, corn syrup, or alcohol. Many
insects are attracted to overripe fruit, fermented foods (such as bread soaked in beer), peanut butter, and
sugar (Boero, 2001). Because these materials are affordable, safe to use, easy to acquire, and readily available
at home, this study emphasized developing, implementing, and evaluating improvised insect traps (IITs) as
home-based biology experiments in teaching insect taxonomy.

THEORETICAL UNDERPINNINGS

The use of IITs as instructional material for insect taxonomy was primarily anchored to the Theory of
Engagements, Self-Efficacy theory, and the Cartoon-based teaching model, as demonstrated in Figure 1.
The Theory of Engagement emphasized that students learn more effectively and are able to transfer their
knowledge to other contexts when they find the lesson meaningful and have a high level of interest in the
tasks (Meese et al., 2018). Additionally, the Self-eficacy Theory defines “self-efficacy” as an individual’s
confidence in their ability to plan and execute the necessary actions to handle anticipated challenges
(Maddux, 2013). Various studies have established a correlation between students’ self-efficacy and their
perceived level of engagement. Hayat et al. (2020) observed that self-efficacy impacts students’ learning-
related emotions and metacognitive learning strategies, which, in turn, affect their academic performance
and engagement. Azila-Gebettor et al. (2021) further noted that self-eflicacy enhances students’ intellectual
engagement when engaging in student-centered activities. As home-based biology experiments, Improvised
Insect Traps (II'Ts) are considered student-centered since they allow students to design, implement, and
evaluate their homemade insect traps. The Cartoon-based teaching model suggests that using cartoons in
instruction can increase student participation, interest, and engagement, as they find discussing and studying
cartoons more enjoyable, and the combination of words and familiar images resonates with them (Balim et
al., 2016). Therefore, students’ perceived levels of self-efficacy and engagement were assessed as indicators of
the effectiveness of IITs as a learning activity.



Cartoon-based Learning Model

Self-efficacy Theory Students’ Self-Efficacy

Students’ Perceived
Level of Engagements

Theory of Engagement

Figure 1. Theoretical underpinnings of the development, implementation, and evaluation of Improvised
Insect Traps (II'Ts) as Home-based Experiment

In this study, the Japanese cartoon series “Pokemon” was used as the theme to increase students’ motivation,
as some characters are insect-type Pokemon which may be relevant to the activity, as presented in Figure 2.
Pokemon is a creature-collecting game simulation for urban youth with the famous tagline, “Gotta Catch’
Em All” (Clark, 2016). The use of Pokemon as a theme in teaching and learning has been a major topic
among researchers and educators. Daley (2016) mentioned that Pokemon Go could captivate students’
attention and intention to participate in class activities. This claim was confirmed by Emily (2016), who
found that Pokemon-related activities significantly enhanced students’ literacy and academic achievement
in science subjects. In the context of this activity, the students received “badges” based on the number of
collected species of insects. The idea of using “pokemon badges” in this study was adapted from the cartoon
series, where characters received badges to recognize how much they interacted with the game (Clark, 2016).

Figure 2. Examples of insect-type Pokemon used as “theme” for the improvised insect traps (II'Ts). (A-
Caterpie (Caterpillar); B- Beedrill (Bumblebee); C-Heracross (Rhinoceros beetle); D-Ribombee (Bee fly);
E- Ninjask (Cicada); F- Yanma —(Dragonfly); G- Durant (Ant); H — Samples of badges

Image source: Clark (2016)



PURPOSE OF THE STUDY

Due to the complexity and abundance of insects, students’ appreciation of insect taxonomy and other
invertebrates remain limited (Ingram & Golick, 2018). To mitigate this lack of knowledge and appreciation for
insects, science education efforts have centered on identifying necessary learning competencies and learning
resources to deliver authentic experiences in learning despite the disruption brought by the COVID-19
pandemic (Chu et al., 2022; Lapada et al., 2020; Robledo et al., 2021). To the researchers’ knowledge,
no studies have been conducted to assess the effectiveness of home-based experiments in learning insect
taxonomy. Thus, this study aimed to investigate the effects of the improvised insect traps (IITs) activity on
students self-efficacy and perceived level of engagement in insect taxonomy. Specifically, this study sought
to answer the following research questions.

1. To what extent does the improvised insect traps (II'T) activity affect students” level of self-efficacy in
learning insect taxonomy?

2. To what extent does the improvised insect traps (II'T) activity affect students’ perceived level of engagement?

3. What are the affordances and constraints experienced by the students during the development,
implementation, and evaluation of improvised insect traps?

METHOD

The study employed the educational action research design (Brydon-Miller et al., 2017) using a quasi-
experimental mixed-method approach. The principal purpose of educational action research is to improve
the student’s learning outcomes. Findings of educational action research can help teachers meet the needs of
their students and help them attain their full potential by reviewing and changing their teaching approaches
(Kidd & Kral, 2005; Arcidiacono et al., 2016). Moreover, a pre/post-test design was used to determine the
effects of the IITs on students” perceived level of engagement and self-efficacy.

Participants

The IITs activity was performed by 42 Grade 11 students who agreed to participate in the study (42 out of
63) from a private school in Manila City, Philippines. The participants were selected using the convenience
sampling method, which primarily depends on their availability and willingness to participate in the study
(Galloway, 2005). After which, a virtual orientation with the parents was conducted to discuss the objectives
of the activity, hazards and risks mitigation strategies, and the roles of the parents as home-based supervisors.
Table 1 presents the characteristics of the involved participants. As shown below, all participants were aware
and knowledgeable of Pokemon, implying that the IIT activity’s theme might be relevant to them.

Table 1. Characteristics of the Research Participants (N=42)

Characteristics n Percentage (%)
Gender
Male 30 714
Female 12 28.6
Familiarity to Pokemon
Yes 42 100
No 0 0

Development and Validation of the Improvised Insect Traps (lITs) Activity

The IITs worksheet was developed based on the prescribed and standard procedures emphasized in the
studies by Heath et al. (1995) and Snyder et al. (2022). Before implementation, IITs activity was pilot-
tested and validated by groups of science teachers and insect experts following the validation protocol
of Stephenson (2020). During the first validation stage, two insect scientists evaluated the accuracy and



relevance of the proposed II'Ts worksheet. Terminologies and instructions were improved based on their
comments and suggestions. Instruments used in the validation of II'T (by scientists and experts) were
appended in Appendix C-B. During the second stage, three science teachers performed the activity based
on the procedures indicated in the worksheet, using different baits (honey, light, candy). For comparison
of ctivities, a commercially available insect trap (Safer®) was used as the control. The traps were placed in
an area known to have a diverse insect population (e.g, garden, under the tree) and left for 24 hours. After
the exposure period, the traps were emptied, and baits were refilled for the next cycle of collection for three
consecutive days. The average number of collected insects may indicate the efficiency of the IITs design in
attracting and collecting insects vs. the control.

The insects caught in the traps were gathered and initially identified using the Picture Insect® mobile software
— an open-source software developed by Next Vision Limited (2022) that utilizes artificial intelligence for
insect identification. Initial identification was verified using a standard insect taxonomy protocol (Example:
Insect Identification Guide, University of Georgia, 2012). This activity may require reference materials
such as field guides or other online resources. Validation was accomplished by comparing the total number
of gathered insects in each trap vs. the control and the evaluation ratings and comments from the experts.
Science teachers’ comments and perceptions were also collected to determine the strengths, weaknesses, and
risks associated with the activity, as presented in Table 2.

Table 2. Results of the Validation of Improvised Insect Traps (II'Ts) Activity

Average No.of  Efficiency %

Traps Insects per Day (vs. control) Experts’ Comments Teachers’ Comments
Trap 1 This trap was effective in The activity was fun. For sure,
35 85.37 gathering flying insects such students will eniov this
(honey) as beetles. Joy this.
Trap 2 i i i
P 36 87.80 A l/?tle .blt expensive but The procedure is easy to follow.
(light) effective in collecting insects.
Candy may attract . C .
Trap 3 other invertebrates. It is This act:v:t){ Is innovative
33 80.49 . and appropriate for remote
(candy) recommended to use different ;
: ) learning.
kinds of bait
Safer Insect Tra
P 41 100 Not evaluated Not evaluated

(Control)

Opverall, the validators (science teachers and experts) gave positive feedback about the efficiency of II'Ts and
their experiences performing the activity. Several suggestions from the validators were noted and considered,
such as safety issues in handling scissors and sharp objects, some expensive materials, and hazards in working
with insects that are a vector of diseases. To address these concerns, the validated II'Ts worksheet has sections
for pre-cautionary measures and waste disposal (Appendix A).

Data Collection and Analysis

A formal letter was initially sent to the Office of the School Principal to ask for permission and ethics
approval to conduct the study. After approval, a virtual orientation with the parents and students was
conducted to discuss the objectives of the study, the risk associated with the activity, and the roles of the
parents as supervisors during the implementation stage. Sarnikova (2022) noted that parents, as educational
stakeholders, should assume the role of supervisor at home in remote learning programs. To ensure research
ethics and data privacy, online consent and data privacy forms were sent to the parents and students after
the orientation. This study was conducted for four weeks. Before constructing IITs, a 20-item pretest
questionnaire was sent to the students via google forms to determine their initial level of self-efficacy and
perceived level of engagement. The first week was allotted to design and prepare the materials necessary
to construct their improvised insect traps. Using the II'T Activity Sheet (Appendix 1), students built their
improvised insect traps (II'T) during the second week using the recyclable materials readily found at home, as



shown in Figure 3. Some students used different baits such as sugar solution, light blub, honey, corn starch,
and many more. Students’ designs and outputs were presented via Zoom in one synchronous virtual class.

As summarized in Figure 4, students deployed their insect traps in their preferred or designated locations in
the third week, such as under a tree, near the window, garage, garden, etc. The insect traps were continuously
and closely monitored for one week. At the end of the third week, captured insects were carefully collected,
preserved, and photographed using smartphones for identification. Proper handling of insects was observed,
as indicated in the worksheet. Insect photographs were uploaded to a Google Drive for data storage and
sharing. The identification of insects was made collaboratively using Google Sheets in synchronous sessions
via Zoom. Students performed the identification in groups (4 members) to attain consensus and to have
interrater identifications. Insects were initially grouped and classified according to their Orders (Coleoptera,
Hymenoptera, Lepidoptera, Diptera, etc.) and identified using the Picture Insect® software and were
confirmed using the standard Insect Identification Guide (University of Georgia, 2012). During the fourth
week, students presented their findings and outputs in a virtual synchronous session. Groups with the highest
number of collected species or genera received Pokemon badges as tokens of recognition. Moreover, they
accomplished the post-test questionnaire via Google Forms and participated in a focus group discussion to
share their insights and experiences in performing IITs activity.

Descriptive statistics such as mean, frequency, and normalized gains were used to analyze the pre/post-test
scores. All quantitative data were analyzed using SPSS v.26. Students’ feedback and perceptions from the
virtual focus group discussion were reviewed and coded twice. Thematic analysis was used to describe and
interpret the qualitative data (Braun and Clarke, 2006). More details about the protocol used in the thematic
analysis are presented in Appendix B.

Figure 3. Samples of Improvised Insect Traps (II'Ts) made using recyclable materials.
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Insect documentation Collection (Insect photographs were Students’ Sharing and Presentation of
using smartphones. uploaded to Google Drive.) Results via ZOOM Conference.

Figure 4. Procedures in the Implementation of II'Ts and Presentation of Results



Pre/Post-Test Questionnaires on Self-Efficacy and Perceived Level of Engagements

The parallel 20-item pre/post-test questionnaire for self-efficacy and perceived levels of engagement was
adopted from the studies of Axboe et al. (2016) and Boulton et al. (2019). Some items from the instrument
were removed and paraphrased for contextualization. To assess its face validity, the science coordinator
and two science teachers evaluated the questionnaire to gauge the suitability of the items for measuring the
variables of interest. Questions such as “Are the instrument’s components related to what’s being measured?
“Is the measurement method appropriate for measuring the variable? and “Is the measure appearing to be
suitable for capturing the variable?” were asked during the evaluation. Overall, the validators gave positive
feedback regarding the face validity of instruments such as “Clearly relevant for what it’s measuring”,
“Appropriate for the participants,” and “Adequate for its purpose.”. To assess the reliability of the pre/post-
test questionnaire, the instrument was pilot tested on a group of Grade 12 science students (N=22) who
performed a similar home-based activity. Cronbach alpha values were calculated to measure the internal
consistency of each instruments dimension. Results showed that the dimensions of the instruments had
good and excellent levels of reliability, as shown in Table 3. Table 4 shows the 4-point Likert scale used to
interpret the results, which was adopted from the paper of Pimentel (2019). The validated pre/post-test
questionnaire is available in Appendix C.

Table 3. Cronbach alpha values for each dimension of the pre/post-test questionnaire

Dimensions No. of items Cronbach Alpha Reliability
Self-efficacy 10 0.89 Good
Perceived Level of Engagement 10 0.91 Excellent
Overall 20 0.90 Excellent

Table 4. Likert Scale Range and Descriptions

Scale Interval Range Difference Description
1 1.00-1.75 0.75 Strongly Disagree (SD)
2 1.76-2.51 0.75 Disagree (D)
3 2.52-3.27 0.75 Agree (A)
4 3.28-4.00 0.72 Strongly Agree (SA)

Virtual Focus Group Discussion

To better understand the students’ perceptions and experiences with the IITs activity, a virtual focus group
discussion (FGD) was conducted via Zoom using the protocol of Wong (2008). FGD is a qualitative research
technique used to learn about participants’ perspectives, attitudes, and experiences (O.Nyumba et al., 2018).
Initially, a total number of 39 participants were recruited from the original group of participants. Participants
were invited based on their availability and willingness to participate. Using Google Jam Board, prompts and
questions such as “What were your thoughts and expectations before participating in the activity?”, “What
was your experience building and using the improvised insect trap?” “What are your perceptions about the
theme of the activity — Pokemon?” were posted on the screen during the discussion. Students responded by
posting “sticky notes” on the collaborative board, as shown in Figure 5. Follow-up questions were given to
further expound the responses of students’ regarding their perceptions and experiences. After the FGD, the
video recording of the session and sticky note responses was extracted and transcribed. Coding was done
twice for thematic analysis, as described in Appendix C.
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Figure 5. Sample of Google Jam Board used during the virtual focus group discussion
RESULTS

Results of the Normality Test

Given the limited sample size of this study, identifying the distribution of the variables was critical for
selecting a practical statistical approach. Shapiro Wilk test was used to compare the sample data to the
normal distribution to determine whether the sample data deviates significantly from normality (Shapiro &
Wilk, 1965). Table 5 shows that the distribution of self-efficacy and perceived levels of engagement ratings
departed significantly from normality (W=0.922, p=0.121; W=0.843, p=0.160, respectively). Based on these
results, non-parametric tests and the median were used to analyze the variables.

Table 5. Results of Shapiro Wilk Tests

Variables Shapiro Wilk Test
Statistics (W) df Sig.
Self-Efficacy 0.922 41 0.121
Perceived Engagements 0.843 41 0.166
*significant at p<0.05

Students’ Self-efficacy in Performing lITs Activity

Students’ self-efficacy is an essential variable in evaluating students’ experiences in performing activities in
science class. Hu et al. (2020) noted that students’ self-efficacy might reflect their enthusiasm, participation,
and interest in class activities. In this study, students’ self-efficacy was assessed before and after performing
the IITs activity. Table 6 shows the frequency and percentage distribution of the students’ responses regarding
the self-efficacy indicators. Looking at the pretest results, most students disagreed about confidence and
comfortability in using materials to create functional insect traps (47.4% and 47.6%, respectively). It was
also noted from the initial assessment that most of the students (52.4%) doubted their success in doing the
ITTs activity. These findings imply that before the conduct of the activity, most of the students had relatively
low to mid-level confidence and positive belief regarding their performance. These claims were confirmed in
some of the students’ responses during the virtual FGD, as shown below.



“Insects are not my thing. I feel gross and disgusted whenever I see insects.”
“I thought this activity would be very complicated. Can’t imagine catching insects and identifying them.”

“I love Pokemon, but I am not sure about real insects. Some of them are not cute at all. Scary!”

Table 6. Frequency Distribution of Students’ Responses on the Indicators of Self-Efficacy

Items Pretest (%) Mdn Post-test (%) Mdn
SA A D sD SA A D sD
1. lam confident in my
ability to create an 2 15 5 0 3 39 3 0 0 4
effective improvised 48) (385 (119 (0.0 (929) (7.1)  (0.0)  (0.0)
insect trap.

2. lam capable of using
the materials available to 1 16 20 5 40 2 0 0

. . 2.5 4
create afunctionalinsect  (24)  (38.1) (47.6) (11.9) (952) (7.8)  (0.0)  (0.0)
trap.

3. | believe | have the skills 4 12 22 4 30 12 2 0
necessary to successfully 2.5 4
complete this activity. (9.5) (286) (524) (9.5 (71.4) (28.6) (4.8) (0.0

4. |am capable of using my 3 21 10 8 12 30 0 0
creativity to design an 3 4
improvised insect trap. (7.1)  (500) (23.8) (19.0) (286) (71.4) (00)  (0.0)

5. Ifeel comfor'table taking 2 12 20 8 32 10 0 0
risks and trying new 2.5 4
things in this activity. 4.8) (286) (47.6) (19.0) (762) (238) (0.0)  (0.0)

6. lam confident in my
ability to think critically 3 22 15 2 3 26 16 L 0 4
and problem-solve while  (7.1)  (52.4) (357) (4.8) 69.1) (38.1) (24 (0.0

creating an insect trap.

7. |l believe that | can

successfully complete 2 23 13 4 40 0 2 0
the improvised insect 3 4
trap activity without (4.8) (54.8) (31.00 (9.5 (95.2) (0) (4.8) (0.0
assistance.

8. |am capable of using
my prior knowledge and 3 12 20 7 55 23 19 0 0 4
experiencetoinformmy  (71)  (286) (47.6) (16.7) ' (54.8) (452) (0.0)  (0.0)
insect trap design.

9. lam Fom.fortable 2 18 20 2 13 29 2 0
working independently 2.5 4
in this activity. (4.8) (429) (476) (4.8) (31.0) (69.0) (4.8) (0.0

10.1 believe that | will be
successful in completing 3 16 20 3 25 4 1 0 0 4
the improvised insect (7.1)  (381) (476 (7.1 ’ (976) (24 (000  (0.0)
trap activity.

Regarding the post-test results, it was evident that most students (>90%) strongly agreed or agreed on
the indicators of their confidence, certainty, beliefs, and satisfaction after performing the activity. Forty
(95.2%) noted that they could finish the IIT activity successfully without assistance. Thirty-nine students
(92.9%) showed that they were confident with their skills in making improvised insect traps in the future.
Almost all of them (97.6%) expressed that they could complete the activity successfully in the future. These
findings denote those students had a positive level of self-eflicacy after doing the IITs activity. To compare
the difference between the responses from the pretest and post-test, Wilcoxon Signed Rank Test and Haike’s
Gain were used, as shown in Table 7. Findings revealed that the median post-test rank was statistically higher
than the median pretest rank regarding the students’ self-efficacy in performing IITs activity (Z=0.033,
p=0.022), with a g-value of 0.68, indicating a medium increase.



Table 7. Results of Wilcoxon Signed Ranked Test on Students’ Self-Efficacy (N=42)

Variable Tests Mdn Z value p-value Haike's Verbal
Gain (g) Interpretation
Self-efficacy Pretest 2.5 0.033 0.022* 0.68 Medium
Post-test 4.0

Results demonstrate that authentic learning activities such as the II'Ts might improve students’ confidence,
resiliency, and self-efficacy by allowing them to work independently under minimal supervision of the
teacher. Evidence of improvements in their self-efficacy was reflected in students’ responses, such as follows

“Designing and constructing our insect traps are remarkable experiences because I felt like I am an
engineer/scientist crafting a prototype for my experiments. Surely, I am confident and satisfied with
the design that I have made.”

“Since this activity was performed at home, I had more freedom to work independently and test
things out of curiosity. During the orientation activity, I thought it would be challenging. But 1
noticed that it is easy to build, and the collection and identification are fun! I believe I can do more
of this next time!”

Students’ Perceived Levels of Engagement

By understanding students’ level of engagement, educators can personalize their instruction to meet the
individual needs of their students. Thus, this study assessed the perceived levels of engagement of the students
before and after doing the IITs activity. As presented in Table 8, the pretest results show that students
agreed on the items regarding the indicators of perceived levels of engagement. Most students had positive
confirmation regarding the impact of II'Ts activity on their learning. Before the activity, they noted that they
felt excited (52.4%), motivated to participate in the activity (54.8%), excited about the Pokemon theme
(69.9%), and believed that their learnings would be used in real-life (59.5). Moreover, they also thought that
the IIT activity would help them understand the lesson better, and they will be showing their creativity and
imagination in designing improvised traps (52.4 and 69.9, respectively). However, most students disagreed
regarding their interest in participating in future activities like the II'T activity (47.6%). These results imply
that students had positive perceptions and motivation to participate before the conduct of the IITs activity
but were hesitant at the same time to perform more similar activities. These claims were reflected in their
responses during the virtual focus group discussion, as presented below.

“During the orientation, I was excited to learn that we would use Pokemon terms and rules to
perform the activity. Making our improvised trap design sounds exciting that time!”

“Catching insects sounds cool, so I felt motivated to perform the activity.”

“Before doing the activity, 1 felt confident that it would help me understand the complex topic of

. »
nsect mxonomy.
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Table 8. Frequency Distribution of Students’ Responses on the Indicators of Engagement

Items Pretest (%) Mdn Post-test (%) Mdn
SA A D sD SA A D SD

. | believe that the IIT
activity was valuable and 21 21 0 0 35 38 4 0 0 4
helped me to understand  (50.0)  (50.0)  (0.0)  (0.0) ' (90.5) (9.5 (0.0) (0.0
insect taxonomy.

. Ifound the IIT activity 19 22 1 0 35 36 6 0 0 4
interesting and enjoyable.  (452)  (524) (24)  (0.0) ' (85.7) (143) (00) (0.0

. I was motivated to 23 15 4 0 35 5 2 0
participate in the lITs 35 4
activity. (54.8) (35.7) (9.5) (0.0) (83.3) (11.9) (4.8 (0.0)

. The Pokemon theme held
my attention, and | was 26 16 0 0 35 40 2 0 0 4
focused throughout the (69.9) (381) (0.0) (0.0 T (952) (48 (000 (0.0
activity.

. lwas able to understand 26 14 2 0 32 10 0 0
the purpose of the activity 35 4
and why it is important. (69.9) (33.3) (4.8) (0.0 (76.2) (23.8) (0.0) (0.0

. I was able to apply
what | learned from the 25 17 0 0 35 26 15 1 0 4
IITs activity to real-life (595 (4050 (0.0)  (0.0) T619) 3357 (24 (0.0
situations.

. Ifelt challenged by the
IIT activity, and | was able 10 32 0 0 3 37 3 2 0 4
to solve the problems (23.8) (762) (0.0)  (0.0) (88.1) (7.1) (48) (0.0
effectively.

. The IITs activity helped me 20 22 0 0 40 1 1 0
develop new knowledge 35 4
and skills. (47.6) (52.4) (0.0 (0.0 (95.2) (2.4) (2.4) (0.0)

. lwas able to use my 14 26 2 0 38 4 0 0
creativity and imagination 3 4
during the IITs activity. (33.3) (619 (47.6) (0.0 (31.00 (69.00 (4.8 (0.0)

10.1 would like to participate 7 15 20 0 38 4 0 0
in similar activities in the 4
future. (16.7)  (35.7) (47.6) (0.0 (31.00 (69.00 (4.8 (0.0)

Table 9. Results of Wilcoxon Signed Ranked Test on Students’ Perceived Level of Engagement (N=42)

Variable Tests Mdn Zvalue p-value Ha_lke s Verbal .
Gain (g) Interpretation
Perceived Pretest 35 0.143 0.188 0.07 Negligible
Level of p 0
Engagement ost-test 4.

1

On a different page, post-test results show that most students strongly agreed on all the indicators of their
engagement in doing the IITs activity. Thirty-eight students noted that the IITs activity helped them
understand the concept of insect taxonomy (90.5%). Most of them enjoyed the activity (85.7%) and were
motivated to finish it (83.3%). The students perceived using Pokemon as a theme in the IITs activity as
helpful in keeping their focus consistent and motivated (95.2%). Interestingly, there was an evident positive
shift regarding students’ perceptions of their interest in participating in future similar activities (69.0%).
Although a significant change was observed on the last indicator, Table 9 displayed no significant difference
between the overall median pre/post-test ranks (Z=0.143, p=0.188), which was confirmed by Haike’s gain
value of 0.07, indicating a negligible change. These results convey that students’ positive perceptions of their
level of engagement were maintained and consistent throughout the activity. These reports were apparent in
some of their responses, as presented below.



“The improvisation aspect of the activity made it unique and challenging. I enjoyed the process of
coming up with creative solutions to trap insects. It was a great experience in lmrning insect taxonomy. 7

“My excitement level before and after the activity was skyrocketing. I never thought we could do
experiments like this at home. I look forward to doing more of this in the future.”

“The activity was so much fun and educational at the same time. I learned about the different classifications
of insects and how to make an improvised trap. I was amazed by the variety of insects we caught.”

“Even though the activity was performed remotely, I was really impressed by the level of engagement
1 had during the insect trap activity. Everyone was eager to learn and participate, making the
experience more enjoyable.”

“The activity was well-organized, and the instructions were clear. 1 felt confident in my ability to
create a successful trap, and I was thrilled when we caught so many insects.”

Affordances and Constraints of Using the lITs Activity

By assessing the affordances and constraints in performing the IITs activity, this study aimed to identify the
strengths of the activity and the areas for improvement. Using the recordings and responses of the students
during the virtual focus group discussion, thematic analysis was performed to generate the themes and
subthemes. Responses were classified into two themes (Affordances and Constraints). For the affordances,
three subthemes emerged — motivation, satisfaction, and authentic learning. The use of Pokemon as a theme
in the activity was found appealing among the students. They mentioned that Pokemon badges made the
activity more exciting and fun. Most of the students gave positive feedback regarding the effects of the
Pokemon theme on their motivation, as demonstrated below.

“l was motivated to participate in the IIT activity because of the Pokemon concept. It made the activity
feel like a fun and interactive game, which kept me engaged and interested in learning about insects.”

“The Pokemon aspect of the activity made it unique and exciting. [ felt like I was on a real-life
adventure, searching for different types of insects. It was a great way to bring the learning to life.”

“The Pokemon theme made the II T activity more engaging and entertaining. I was motivated to participate
because 1 felt like I was part of a real-life Pokemon adventure, searching for new and exciting insects.”

Regarding the satisfaction level of the students, it was evident during the virtual FGD that most students
had good learning experiences while doing the IITs activity. They expressed their satisfaction with the quality
of the trap design, the number of caught insects, the accuracy of their insect identification, and their overall
experience. These claims were apparent in their responses as follows.

“l was delighted with the IIT activity. I felt like I learned a lot about insects and their taxonomy
and had a lot of fun in the process.”

“The IIT activity was a great learning experience. [ was satisfied with the level of engagement and
interaction, and 1 felt like I gained a deeper understanding of insect taxonomy.”

“I was thrilled with the IIT activity. I felt like I could apply what I learned in class and had a lot
of fun in the process.”
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In this study, IITs activity was used as a home-based experiment to deliver authentic home learning for insect
taxonomy. Some students mentioned that they found the IITs activity helpful as they learned new first-hand
experiences. Other students emphasized that they preferred doing hands-on activities at home rather than
performing virtual simulations and activities. Hereunder are some of the excerpts from students’ responses.

“The IIT activity was a fantastic example of hands-on, real-world learning. 1 felt like I could apply

what 1 learned in class, and it was a lot more interesting than just identifying insects.”

“ thought the IIT activity was a great representation of authentic learning. It allowed us to see
insects in their natural habitats and was much more engaging than just doing virtual simulations.”

On the different side of the coin, the negative comments from students regarding the IITs activity
were classified as “Constraints”. Under this theme, two subthemes were generated — safety and parental
involvement. Students raised some issues regarding the implementation of the activity. Some of them were
concerned regarding the kind of insects that they were dealing with. They were worried about mosquitos and
other beetles that may carry diseases. They also mentioned the unsatisfactory level of supervision that some
of the parents implemented during the activity. Although it was emphasized during the orientation program
that students should wear protective clothing during the deployment of traps, close and strict supervision of
the parents were necessary to monitor these guidelines.

Some of the quotations from students” feedback are presented below.

“lwas concerned about the safety of doing the IIT activity. I felt there wasn't enough adult supervision,
and I was worried about getting stung or bitten by insects.”

“The risk of getting bitten by mosquitoes during the IIT activity was a major concern_for me. I felt
there wasn’t enough protection and worried about my safety.”

“l was worried about the risk of disease transmission from the mosquitoes, and it made me feel unsafe.”

“The instructions for safely handling the mosquitoes were not clear, and it made me feel unsure about
what I was doing, afraid of being bitten by the mosquitoes, and I didn't feel confident in my ability
to protect myself.”

DISCUSSIONS

Learning insect taxonomy has been challenging for students due to the lack of appropriate learning activities.
This concern was further aggravated by the school closure brought about by the COVID-19 pandemic.
Students’ self-efficacy has been an essential variable in determining the effectiveness of IITs as a learning
activity for insect taxonomy. Findings revealed that students had a low level of confidence and self-efficacy
before the implementation of the II'Ts activity. This might be due to their fear of insects and initial impression
regarding the complexity of the activity. Lane et al. (2021) mentioned that students” first impressions of the
activity played a significant role in their succeeding performance in class. Moreover, Ernst et al. (2012)
noted that using insects in education might be an excellent approach to enhance the learning experience but
may pose significant drawbacks and challenges, such as these invertebrates might induce panic or anxiety
among students. On a positive note, considerable improvement was observed in their self-efficacy after
doing the IITs activity. These findings indicate that as a home-based experiment, the II'Ts activity enhanced
the students’ confidence in making improvised traps and learning insect taxonomy. This claim supports the
studies by Ainscough et al. (2016) and Robledo & Prudente (2022), which emphasized that academic self-
efficacy encompasses judgments regarding one’s ability to perform academic tasks and is greatly influenced
by doing hands-on activities independently.
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According to Banduras self-efficacy hypothesis, individuals who engage in hands-on tasks and successfully
finish them are more likely to develop a sense of self-efficacy (Bandura, 1977). Students can see the direct
outcomes of their activities by making and using II'Ts, which can boost their confidence in their abilities to solve
issues and carry out tasks effectively. Furthermore, the ability to design, build, and test their II'Ts can promote
a sense of ownership and responsibility, increasing self-efficacy (Schunk, 1991). Gowda and Mohamed (2020)
discovered that hands-on science activities might boost students’ self-efficacy and confidence in their abilities.
Similarly, Robledo et al. (2021) and Villanueva and Enright (2020) found that hands-on learning experiences
can improve students’ problem-solving skills, leading to self-efficacy improvement.

The perceived levels of engagement of the students indicate their satisfaction, learning experience, and
motivation in doing a learning task. Pretest results revealed that students had positive perceptions and
expectations of their engagements and participation in the II'Ts activity. This perceived level of engagement
was consistent and maintained throughout the activity, as confirmed in the post-test results. No significant
improvement in students’ engagement was found after the activity, maybe because they initially had
a relatively high level of perceived engagement. These findings were controversial as they contradict the
previous study by Qua et al. (2021), which explained that using hands-on activity might significantly
improve the engagement levels of the students in science classes. Salgueira et al. (2012) added that students’
degree of engagement and involvement was influenced by their characteristics and demographics, which was
not considered in this study due to the small number of participants.

Other possible reasons for the conservation of the students’ perceived engagement levels are the following:
the activity is highly relevant and engaging, the virtual classroom environment is positive, and the use of a
personalized learning approach. Mebert et al. (2020) discovered that pupils are more likely to be engaged
when the learning material is relevant and engaging. If students perceive the II'T to be exciting and relevant,
they are more likely to be involved before and after the activity. Qui (2022) and Chu et al. (2021) explained
that a conducive, friendly, and supportive classroom environment could boost student participation and
engagement. Moreover, a study by Grijpma et al. (2022) noted that active learning strategies could increase
student engagement. Students may be more engaged and retain learning if they participate in hands-on
activities such as the IIT.

Several affordances and constraints transpired during the virtual focus group discussion. Students believed
that using “Pokemon” as the theme of the activity enhanced their motivation to participate. They also
mentioned that they were highly satisfied with the activity as they we able to apply their learning in real life
and got the chance to perform authentic learning activities at home. These findings support the study of
Marquet et al. (2017), wherein they found that by incorporating Pokemon Go in teaching strategies, teachers
can create a fun and engaging Pokemon-themed activity that will enhance student learning motivation but
also reinforce essential skills and concepts in a meaningful and memorable way. Kong (2021) added that
authentic learning experiences could improve student satisfaction, engagement, and motivation. Teachers
may help students recognize the value of their education and encourage a lifelong love of learning by providing
them with relevant, empowering, collaborative, and individualized learning experiences. On the other hand,
students raised concerns regarding safety regarding the presence of mosquitos and the low-level parental
involvement during the activity. Knopik et al. (2021) discussed that some parents might be unaware of the
significance of educational activity or the role they can play in their child’s education. Parents’ understanding
and participation can be increased by providing precise and straightforward information about the activity
and the necessity of parental involvement. These constraints mentioned by students are expected based on
the nature of the activity. Thus, building stronger connections and constant communication with parents is
necessary to ensure that the guidelines and protocol are implemented accordingly.

CONCLUSION

Engaging in the activity of using improvised insect traps (II'Ts) proved to be instrumental in increasing
students’ interest and active involvement in the field of insect taxonomy. Students’ feedback and responses
indicated that their knowledge and proficiency in insect identification significantly advanced as a result
of collecting insects using these traps and learning to distinguish between species based on observable
traits like size, shape, color, and markings. Furthermore, the incorporation of insect traps in the learning
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process provided students with an opportunity to delve into the principles of classification and gain a deeper
understanding of the hierarchical structure utilized in taxonomy for categorizing organisms. Moreover,
the utilization of improvised insect traps not only served as an educational tool but also played a vital
role in fostering environmental consciousness and promoting the conservation of insect diversity, thereby
highlighting their ecological importance within ecosystems.

Limitations and Recommendations

There are several limitations to consider when evaluating the effectiveness of improvised insect traps
(ITTs) as a home-based activity. Firstly, the study’s sample size may be limited, which could impact the
generalizability of the findings. Secondly, the study may not have accounted for all relevant variables, such
as socioeconomic status or prior knowledge of insects, which have the potential to influence the results.
Additionally, reliance on self-reported data in the study introduces the possibility of biases or inaccuracies.
To address these limitations, future research should aim to employ larger and more diverse samples, control
for important variables, and utilize data collection methods beyond self-reports, such as observations and
output evaluations. Furthermore, conducting an analysis of the long-term effects of the activity, including
changes in knowledge, attitudes, or behaviors related to insects and the environment, would provide valuable
insights. By implementing these recommended procedures, future studies can offer a more comprehensive
understanding of the outcomes associated with homemade insect traps as a home-based activity.
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ABSTRACT

Artificial intelligence in education (AIEd) is a fast-growing field of research. In previous work, we described
efforts to explore the possible futures of AIEd by identifying key variables and their future prospects. This paper
re-examines our discussions on the governance of data and the role of students and teachers by considering
the implications of 1) a recent case related to the General Data Protection Regulation (GDPR) and 2)
the release of ChatGPT, a generative Al model capable to producing ‘human-like’ text. These events raise
questions for the future of AIEd and the underlying function of assessment, and highlight the importance of
active student participation in the integration of Al in education.

Keywords: Artificial intelligence in education, General Data Protection Regulation, ChatGPT, writing and
assessment, Al and society.

INTRODUCTION

Artificial intelligence (AI) has been described as a ‘general purpose’ technology that has the potential to
transform societies and economies (Tuomi, 2018). The UNESCO Commission on the Ethics of Scientific
Knowledge and Technology (COMEST, 2019) notes that the term “artificial intelligence” does not have
one singular definition but is often defined in terms of ‘computers that perform tasks usually associated
with human intelligence’. COMEST (2019) trace this form back to a 1955 research project, that specified
their working assumption that: “the study is to proceed on the basis of the conjecture that every aspect of
learning or any other feature of intelligence can in principle be so precisely described that a machine can
be made to simulate it” (McCarthy et al., 2016, p. 12). While our understandings of learning and other
features of intelligence continue to evolve with ongoing research, an alternative definition that circumvents
the unknowns of human intelligence is provided in Nilsson (2009): “artificial intelligence is that activity
devoted to making machines intelligent, and intelligence is that quality that enables an entity to function
appropriately and with foresight in its environment” (p. xiii). The later definition provides a functional
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approach and covers a wide range of algorithms and computational systems that can learn to recognize
patterns in complex data and generalize those patterns to novel data.

A growing research literature on artificial intelligence in education (AIEd) illustrates the interest in
integrating Al technologies in education (see Bozkurt, Karadeniz, Baneres, Guerrero-Roldan, Rodriguez,
2021; Zawacki-Richter, Marin, Bond, & Gouverneur, 2019, for reviews). In their review of primary AIEd
research, Zawacki-Richter et al. (2019) noted that very few papers were led by first authors from education
departments, and very few discussed ethical considerations. This contrasts with numerous discussion papers
that have highlighted the need to address the ethics of AIEd applications (e.g., du Boulay, 2022; Facer &
Selwyn, 2021; Tuomi, 2018; Zeide, 2019) and with policy work on the ethics of Al in general (e.g., IEEE,
2019; OECD, 2022; UNESCO, 2021). These discussions raise a number of ethical issues with inequitable
applications of Al, such as the risks to data protection and human agency, and the risk of further exacerbating
existing inequalities (see Hu, Neupane, Echaiz, Sibal, & Rivera Lam, 2019, for discussion). Within these
discussions, an oft-cited mechanism for mitigating risk is to incorporate comprehensive, multi-stakeholder
dialogue during the design and implementation of Al systems. Thus, when considering AIEd specifically, the
present research project aims to address the need Zawacki-Richter et al. (2019) identified “for educational
perspectives on these technological developments” (p. 22).

The initial goal of the present project is to gather the perspectives of educators on the potential futures of
AIEd. We first drew on techniques from future management (Fink & Siebe, 2011; Gutschow & Jorgens,
2016, 2019) to identify key variables (strategy elements) that will impact the future of AIEd and their possible
outcomes (future options). Combinations of future options provide a structured method for developing
strategic scenarios for AIEd applications, while making explicit the underlying assumptions for different
macro and meso conditions (see Bai, Zawacki-Richter, & Muskens, 2022, for discussion). These strategic
scenarios are developed to serve as the basis for international focus-group discussions and online surveys of
faculty members in higher education.

Table 1. Strategy elements and future options identified in Bai, Zawacki-Richter, & Muskens (2022)

Strategy Element Future Options
Access to data Laissez-faire Heavily Limited bue Limited ?md Limited and proprietary
regulated open sporadic
Primaril Public-privat Primarily
Funding arly ublic-private government- Mixed funding
market-based partnerships funded

Developers as
researchers

Role of developers Off-the-shelf ~ Subscription-based

Open-access

Role of teachers Replacement Division of labour Retraining Mixed-bag

Scope of applications Piecemeal Comprehensive

In our previous work (Bai et al., 2022), we described the process and reasoning for identifying five strategy
elements and their future prospects (Table 1). We also discussed the inherent subjectivity in imagining
possible futures, arguing that “much like Al algorithms, human predictions of the future are based on data
gathered from the past.” (p. 49). Since the submission of that paper, the ever-changing landscape of AIEd has
drawn our attention to two events that prompt us to revisit our previous discussion; namely: 1) a decision
by the Garante per la protezione dei dati personali (2021) to fine a university 200,000 Euro for the use of an
e-proctoring system that violated sections of the General Data Protection Regulation (GDPR), and 2) the
release of ChatGPT (OpenAl, 2022), a language model capable of producing ‘human-like’ text. In light of
these two events, the present paper re-examines and expands our previous discussions on the governance of
data and the roles of students and teachers.
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THE GDPR AND GOVERNANCE OF DATA

In our previous work, we identified access to data as an important strategy element that would impact
the trajectory of AIEd development (Bai et al., 2022). Furthermore, we contrasted different regulatory
approaches ranging from laissez-faire to heavily regulated, arguing that ‘light-touch’ regulatory environments
(Cath, Wachter, Mittelstadt, Taddeo, & Floridi, 2018) may allow the collection of more learner data for
AIEd research and development, while further opening the risks of privacy violations and the misuse of
learner data (e.g., Human Rights Watch, 2022; Laird, Grant-Chapman, Venzke, & Quay-de la Vallee, 2022;
Russell, Reidenberg, Martin, & Norton, 2018). In contrast, regulatory environments that prioritize privacy
and data protection may enforce restrictions that limit some AIEd applications.

In regard to the heavily-regulated end of the continuum, our discussion of the EU’s GDPR identified a
number of issues that seemed most relevant to AIEd. These included the possible designation of some AIEd
applications as “high-risk” (Proposal for a Regulation of the European Parliament and of the Council laying
down harmonized rules on Artificial Intelligence (Artificial Intelligence Act) and amending certain Union
legislative acts, COM(2021) 206 final), the right not to be subject to a decision based solely on automated
processing (Article 22), and the right to obtain an explanation for automated decisions (Recital 71; but
see Edwards & Veale, 2018; Wachter, Mittelstadt, & Floridi, 2018, for critical discussions). However, a
recent decision issued by the Italian Data Protection Authority (Garante per la protezione dei dati personali;
hereafter “Garante”) highlights gaps in our discussion and identifies a range of articles relevant to future
AIEd developments in the EU.

In the Garante (2021) decision against the “Luigi Bocconi” University in Milan, a student complained of
possible violations of the GDPR arising from the use of an e-proctoring system to identify and monitor
students during online exams (see Bincoletto, 2021; European Data Protection Board, 2021; Liguori &
Petrucci, 2021; for summaries of the decision in English). Specifically, software provided by Respondus Inc.,
a USA-based company, would (among other functions): take photos of the students” identification cards and
a panoramic shot of their rooms at the beginning of the exam, and then capture recordings of the students
via their webcams and monitor other applications running on the students’ computers during the exam.
An Al algorithm then processed the video images to raise ‘flags’ for “suspicious” behaviors (e.g., looking
away from the screen, face partially present or absent from video) and assign a “Review Priority” (“low”,
“medium”, or “high”) for teachers to review later.

The university noted that the e-proctoring system was implemented during the SARS-CoV-2 emergency
and argued that consent from the students served as the legal basis for the processing of students’ biometric
data (i.e., facial images of the students). However, the Garante (2021) decision noted that “students’ consent
was not freely given... in relation to their unequal position in the university, especially during exams”
(Bincoletto, 2021, p. 589). In addition, the decision noted issues with inadequate information given to
students regarding the processing and retention of their data, including the transfer of personal data to the
USA where Respondus Inc. is based. In total, the decision cited violations of multiple articles in the GDPR
including: Article 5 paragraph 1, letters a), ¢), and e) (lawfulness, fairness, transparency; data minimization;
storage limitation); Article 6 (lawful processing); Article 9 (special category data); Article 13 (information);
Article 25 (privacy by default and by design); Article 35 (data protection impact assessment); and Articles 44
and 46 (transfers of personal data to a third country; European Data Protection Board, 2021).

This case supports our previous argument on the importance of data governance for the future of AIEd but
also highlights gaps in our discussion of the GDPR (Bai et al., 2022). Specifically, this case suggests that our
previous discission underestimated the degree of complexity involved in implementing some types of AIEd
applications in heavily-regulated environments. However, a complete discussion of the legal nuances of the
Garante (2021) decision is beyond the scope of the current paper and the ability of its authors. Our summary
of the decision is based on English-language sources consisting of a single academic paper (Bincoletto,
2021), materials from webpages (European Data Protection Board, 2021; Liguori & Petrucci, 2021), and
a machine-translated version of the original decision. We hope that interested readers, particularly those
who are or collaborate with legal scholars fluent in Italian, will continue to explore the implications of the
decision for the future of AIEd in the EU.
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ChatGPT AND RE-ASSESSING ASSESSMENT

Another event that prompted us to revisit our previous discussion is the recent “research preview” release of
ChatGPT (OpenAl, 2022). Following from the UNESCO (2015) Qingdao declaration, which noted that:
“successful integration of ICT [information and communication technologies] into teaching and learning
requires rethinking the role of teachers and reforming their preparation and professional development” (p. 2),
our previous work discussed the potential roles of teachers as Al technologies are integrated into education.
We argued that “the potential for Al technologies to transform education provides an opportunity to re-
examine what it means to teach and to learn” (Bai et al., 2022, p. 63). The release and subsequent availability
of ChatGPT presents such an opportunity by raising questions about the underlying function and purpose
of written assessments.

ChatGPT is a recent addition to a group of Generative Pre-trained Transformer (GPT) models developed
by OpenAl. ChatGPT’s precursor GPT-3 is a 175-billion parameter model trained on large amounts of
text data scraped from the internet (Brown et al., 2020). Like ChatGPT, GPT-3 was “designed to generate
sequences of words, code or other data, starting from a source input” or “prompt” (Floridi & Chiriatti,
2020, p. 684). However, one of the key developments since GPT-3.5 seems to be that ChatGPT was fined-
tuned through human feedback (see Lambert & von Werra, 2022) to produce text in a ‘conversational way’
(OpenAl, 2022). In practice, the interface allows users to input sequences of prompts and obtain outputs
in a familiar chatbot format. However, ChatGPT has attracted much attention for its ‘human-like’ output
across a wide range of different prompts, demonstrating impressive ‘few-shot’ and ‘zero-shot’ performance
without the need to fine-tune the model for specific tasks (Brown et al., 2020; cf. Sanh et al., 2022, for
demonstration of improved zero-shot performance after multi-task training).

The release of ChatGPT drew substantial media coverage and boosted the estimated value of OpenAl
(Rudolph etal., 2023), which operates as a “capped profit” company (Brockman et al., 2019). While some of
the media coverage has been aptly critiqued as “alarmist and sensationalist reporting” (Rudolph et al., 2023,
p. 13), a growing number of academic articles have also started to explore the capabilities and implications
of ChatGPT for education (e.g., Gilson et al., 2022; Susnjak, 2022; Tate, Doroudi, Ritchie, & Xu, 2023;
Ventayen, 2023). A common concern identified in these discussions is ChatGPT’s capacity to generate
‘human-like’ essays that can evade plagiarism detectors (e.g., Ventayen, 2023; Yeadon et al., 2022) and
its potential use for academic misconduct during online exams (Susnjak, 2022). Indeed, recent research
suggests that GPT-3.5 can generate 300-word essays comparable to second year Physics students (Yeadon
et al., 2022) and ChatGPT can generate correct answers for 42-64% of questions drawn from question
banks used to prepare for the United States Medical Licensing Examination (Gilson et al., 2022; see also
Bommarito & Katz, 2022, for related work on GPT-3.5 and multiple-choice questions provided by the USA
National Conference of Bar Examiners).

Technological developments that challenge the integrity of written assessments are not unprecedented. For
example, within the literature on automated essay scoring (AES; see Bai, Zawacki-Richter, Bozkurt et al.,
2022, for review), Perelman and colleagues’ work on the Basic Automatic BS Essay Language (BABEL)
Generator demonstrates how synthetic text can be generated to contain features often associated with high-
scoring essays (see Perelman, 2020, for summary). However, while BABEL-generated text is deliberately
nonsensical, ChatGPT can generate text that is difficult for humans to distinguish from that written by other
humans (see Ippolito, Duckworth, Callison-Burch, & Eck, 2020, for related research with GPT-2).

The potential for Al-generated text to evade both human and automated systems for detecting plagiarism
raises questions not only about the feasibility of using written work for assessment, but also about the purpose
and function of essays (see Rudolph et al., 2023; Tate et al, 2023, Yeadon et al., 2022, for discussions). As
Rudolph et al. (2023) note, in a potential future where students can submit Al-generated essays that are
then automatically screened and scored by other Al tools, “a first Al circumvents a second Al and is assessed
by a third Al. All that the humans do is press a couple of keys, and nobody learns anything” (p. 13). This
perspective is an apt reminder that essays are not only assigned for the purpose of assessment, but also serve
an important role in learning. Indeed, writing itself can be conceptualized as an opportunity to exercise and
refine critical thinking skills (see Flower & Hayes, 1981; Kurfiss, 1988; for related discussions). How the
practice of writing and its relation to critical thinking will change in the future depend on how tools like

23



ChatGPT are applied and what affordances these technologies offer for students and teachers (see Kasneci et
al., 2023; Rudolph et al., 2023, for discussions).

AN EXAMPLE ESSAY GENERATED BY ChatGPT

We ran a brief probe of ChatGPT’s capabilities with the prompt “Write a 300-word essay on the ethics of
Al with 3 references in APA format”. The output was a vague but passable essay, logically structured with
three body paragraphs between an introduction and a conclusion (Appendix A). The content identified some
relevant ethical concerns, including the potential for malicious uses of Al (see e.g., McGufhe & Newhouse,
2020), the risk of entrenching existing inequalities (see e.g., Hu etal., 2019; IEEE, 2019), and the implications
of Al on human labor (see e.g., Frey & Osborne, 2013; but also, Coelli & Borland, 2019). However, the
essay lacked in-text citations and all three references generated by ChatGPT contained inaccuracies. Other
authors have previously observed that ChatGPT-generated references tend to be inaccurate or fictitious
(e.g., Tate et al., 2023). Likewise, we found that “The ethics of artificial intelligence”, a highly cited chapter
first published by Bostrom and Yudkowsky in 2014 was misattributed to “Green, T. R.”, and “The ethics of
algorithms” does not seem to exist but was nonetheless attributed to “Sunstein, C. R.”. These author names
may refer to Timothy R. Green and Cass R. Sunstein, both prolific and highly cited academics in the fields
of agriculture and law, respectively.

The misattribution of authors and the ‘stitched-together’ composition of the references highlight an
important facet of language models: that they do not (always) faithfully reproduce strings in the training
data (cf. Carlini et al., 2021). Instead, language models predict sequences of words probabilistically based on
patterns in the training data (Bender et al., 2021; Floridi & Chiriatti, 2020). Thus, it is possible that strings
(e.g., authors, titles, and publishers) that appear more frequently in the training data are more likely to be
represented in ChatGPT’s output (see Wei, Garrette, Linzen, & Pavlick, 2021, for related work). However,
such a conclusion remains speculative and requires further analysis of ChatGPT-generated references.

From an educator’s perspective, learning to choose appropriate references and integrating ideas from different
sources are important skills particularly in higher education. The ability to identify who stated what, how
they stated it, and on what basis they stated it are all important components for engaging critically with
research literature and tracking the development of different ideas. Thus, more work is needed to address
whether these processes can or should be ‘offloaded’ to tools like ChatGPT and to explore the potential
consequences of such offloading (see Risko & Gilbert, 2016).

From a broader perspective, amongst papers that do not focus solely on technical capabilities and potential
applications, a common concern raised about technological development is what effect these technologies
may have on people (Bender et al., 2021; Prabhakaran, Mitchell, Gebru, & Gabriel, 2022; Tuomi, 2018).
In the case of language models, Floridi and Chiriatti (2020) note that their availability “represents the arrival
of a new age in which we can now mass produce good and cheap semantic artefacts” (p. 690). These “cheap
semantic artefacts” may be used dishonestly (Susnjak, 2022) or maliciously (McGufhe & Newhouse, 2020)
to change the behavior of their human readers, or they may be used as learning opportunities to engage in
critical thinking (Rudolph et al., 2023). Regardless of how they are used, the value of semantic artefacts
depends the value assigned to them by humans. As Bender et al. (2021) argue, “the human tendency to
attribute meaning to text” (p. 618), combined with the ability of language models to reproduce biases in
their training data, means that uncritical reading of synthetic text can further perpetuate inaccurate and
harmful worldviews (see McGuflie & Newhouse, 2020, for a salient example). Therefore, it is vital that
education sectors prepare students with the skills to engage critically with a world filled with both human-
and Al-generated media.

THE ACTIVE ROLE OF STUDENTS IN AIEd

The discussions of how students may use or “misuse” generative-Al tools highlight the importance of student
participation in the development of AIEd. In our previous work, we argued that “learners and teachers, the
stakeholders who stand to be most affected by AIEd integration, need to be active participants in multi-
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stakeholder discussions about how Al is integrated in education.” (Bai et al., 2022, p. 62). However, due
to our initial goal of gathering educator perspectives, we did not discuss the role of students as an equally
important strategy element (cf. Table 1). Indeed, multiple participants in preliminary focus-group discussions
have highlighted this gap by raising the issue of student agency. Thus, this final section addresses the active
role of students for the future of AIEd.

Research on the motivations of students engaging in plagiarism and academic misconduct is not new (see
e.g., Bennett, 2005; Parnther, 2022). Indeed, Eaton, Stoesz, and Seeland (2022) have traced the industry
of commercial contract cheating back to the 1930s. However, the availability of tools like ChatGPT makes
the means of producing essays widely accessible and lowers the costs of time, money, and effort involved.
As Yeadon et al. (2022) note “these tools essentially represent a wide spread democratization of paid essay
writing services” (p. 9). Therefore, it seems pertinent to consider the value proposition for students tasked
with written assignments. Specifically, what purpose does and should essay writing fulfill? If written
assignments serve primarily as an assessment tool, students focused on extrinsic goals (see Krou, Fong, &
Hoff, 2021) may perceive essay writing simply as an obstacle to obtaining good grades. In contrast, if essays
serve as opportunities for students to exercise critical thinking and receive meaningful feedback, students
may perceive writing to be an important skill to practice. Ultimately, if we want to understand how students
will use ChatGPT and other Al tools, we need to engage students in participatory research (Prabhakaran
et al., 2022) and allow them space to share their perspectives. Nevertheless, it is up to institutions and
educators to make the value of writing explicit and to engage students in collaborative relationships (see
Macfarlane & Tomlinson, 2017, for a critical discussion).

The release of ChatGPT has led to very different responses across different institutions (Rudolph et al.,
2023) with some calling for further development in Al tools capable of detecting synthetic text (Susnjak,
2022). However, such an adversarial approach may result in a ‘cat-and-mouse game’ between students and
institutions, in which learning is relegated below the goal of countering the latest tool used by the other
side (see Perelman, 2020). The legal challenge that resulted in the Garante (2021) decision provides just one
example of such an outcome. AlgorithmWatch (2020) report another case in which, despite student protests,
the Danish Ministry of Education implemented an exam monitoring software for online high-school exams.
In response, a student gained access to the underlying code and shared details for bypassing the system
(Schou, 2019). While acknowledging the importance of ensuring assessment integrity, these challenges to
institutional decisions demonstrate students critically engaging with their world (hooks, 2010) and highlight
the importance of consulting with students before implementing AIEd tools.

Institutional decisions regarding Al tools also have implications for the relationship between students and
the teachers tasked with assessing their learning. Adversarial and ‘policing’ approaches could degrade trust
and disrupt the practices of teaching and learning. In contrast, Rudolph et al. (2023) makes a compelling
case for “an approach that builds trusting relationships with our students in a student-centric pedagogy and
assessments for and as learning rather than solely assessments of learning” (p. 13). While the most suitable
approach is likely to differ across different contexts and cultures, the cases of generative Al and digital-
proctoring tools considered above highlight the importance of actively involving students in the integration
of Al in education.

CONCLUSION

In the present project, we use future-planning methods to explore the opportunities and risks of integrating
Al in education (see Bai et al., 2022). However, such an approach relies on ongoing engagement with a
diverse range of perspectives (Prabhakaran et al., 2022). We concluded our previous work by acknowledging
that “the visions of possible futures presented here are neither complete nor objective” (p. 63). While the
present paper re-examines and extends our discussion in light of the Garante (2021) decision and the release
of ChatGPT, our original conclusion remains true. Our visions of possible futures remain incomplete and the
collaborative activities involved in shaping the future of AIEd require ongoing, multi-stakeholder dialogue
between legal scholars (e.g., Bincoletto, 2021), computer scientists and Al ethicists (e.g., Bender et al., 2021;
Prabhakaran et al., 2022), educators (Zawacki-Richter et al., 2019), and students.
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APPENDIX

ChatGPT output following the prompt “Write a 300-word essay on the ethics of Al with 3 references in
APA format” (italics added):

The Ethics of Al is a growing area of concern as artificial intelligence continues to develop and become more
prevalent in our society. Al has the potential to change the way we live, work, and interact with the world in
profound ways, but it also raises a number of ethical questions about its impact on our lives and the way it is used.

One of the main concerns about Al is that it has the potential to be used for malicious purposes, such as cyber
attacks, hacking, and mass surveillance. As AI becomes more advanced, it will become easier for individuals or
organizations to use it to carry out harmful activities without detection. This is why it is important to ensure that
Al is developed and used in an ethical and responsible manner, with strong privacy and security measures in place
to prevent abuse.

Another area of concern is that Al has the potential to be biased and perpetuate existing inequalities in society. For
example, if an Al system is trained on biased data, it may make biased decisions that discriminate against certain
groups of people. It is crucial to ensure that Al is developed in a way that is transparent and accountable, and that
it is tested and validated to avoid perpetuating existing biases.

Lastly, there are also concerns about the potential job losses and other economic impacts that may result from the
widespread adoption of AI. While Al has the potential to greatly increase productivity and efficiency, it may also
lead to widespread job losses as machines replace human workers. This is why it is important to think about the
ethical implications of Al and ensure that its benefits are distributed fairly.

In conclusion, the ethics of Al is a complex and important area of discussion. 1o ensure that Al is developed and
used in an ethical and responsible manner, it is crucial to consider its potential impacts on privacy, security, and
the distribution of its benefits. By considering these ethical questions and working to develop Al in an ethical and
responsible way, we can ensure that its benefits are realized while minimizing its potential harm.
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ABSTRACT

This study aimed to determine the experiences of gifted children with autism spectrum disorder, their
parents, and teachers with the COVID-19 pandemic and holistically reveal the reflections of the restrictions
in this process and the transition to distance education on the lives and especially the education of gifted
children with autism spectrum disorder (ASD). The study was designed with a phenomenological research
design, one of the qualitative research methods. The study participants were gifted children with ASD, aged
between 6-14 and continuing their education through inclusion, their parents and teachers. The research data
were collected through semi-structured interviews and analyzed in detail by interpretive phenomenological
analysis. As a result of the data analysis, two themes, “The impacts of the COVID-19 pandemic on life”
and “Distance education and its impacts in the COVID-19 process”, and 12 categories were reached.
Recommendations were presented in line with the study findings and the literature.

Keywords: Autism spectrum disorder, superior intelligence, gifted child with ASD, distance education,
COVID-19 Pandemic, twice-exceptional.

INTRODUCTION

The restrictions experienced due to the COVID-19 pandemic and the transition to distance education
affected students with autism spectrum disorder (ASD), as well as all students. Students with autism spectrum
disorder (ASD) are individuals who experience difficulties in social interaction and communication, have
limited interest and repetitive behavior patterns, and have difficulties in adapting to uncertainties and new
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situations due to their routines (American Psychiatric Association, [APA], 2013). Difficulties adapting
to routine changes and new situations can sometimes bring about behavioral problems such as sleep and
nutritional problems, harming oneself and people around, meltdown and high anxiety levels (Amorim et al.,
2020). These listed features can cause such individuals and their parents to be heavily impacted by changes
in their lives. The COVID-19 pandemic has significantly changed the home and school lives of students
with ASD since it has restricted daily and social life and includes uncontrolled uncertainties; students with
ASD have been among the groups most affected by the pandemic due to these changes (Hume et al,,
2020). The status of being affected has undoubtedly differed according to students’ level of being affected by
ASD, their level of intelligence, and the region of residence. Thus, Stenhoft, Pennington, and Tapp (2020)
stressed that students with ASD living in rural areas received limited education due to the inadequacies
they experienced in accessing technology during the COVID-19 pandemic. Moreover, since gifted children
with ASD continue their education in inclusive settings in Turkiye, students with this diagnosis have had
the opportunity to benefit from services offered only within the scope of general education during the

COVID-19 pandemic.

The education to be provided to gifted children with ASD, in other words, twice-exceptional students, is
expected to be of quality that meets their needs related to both ASD and superior intelligence (Rimm et
al., 2018). While there are differences regarding the quality of education provided during the COVID-19
pandemic in Turkiye, it is known that gifted children with ASD participate in the education provided online
by their teachers, just like their typically developing peers. Thus, teachers have carried out educational
activities with students who have had access to the internet through platforms such as EBA (Education
Information Network) prepared by the Ministry of National Education (MoNE) (a digital education
platform where students and their parents log in with the usernames and passwords defined for them and
there is educational content for students at all levels from preschool to high school) or Zoom. Furthermore,
1500 activity plans for mathematics, 1000 for life sciences, 500 for science, and 500 for social studies and
religious culture for students with ASD have been made available to students, their parents, and teachers
via EBA (Sani-Bozkurt et al., 2022). Apart from the educational opportunities directly provided to students
with ASD, many discourses and conferences have been organized by various federations, foundations, and
associations, and parents and teachers of students with ASD have been informed about what to do in this
process (Gorgun & Balikci, 2021; Sani-Bozkurt et al., 2022; Yilmaz & Adli, 2020). A study examining
the research conducted by institutions related to ASD on students with ASD and their families during the
COVID-19 pandemic in Turkiye and worldwide showed that supporting contents regarding education,
health, and public policies on the COVID-19 pandemic were frequently presented through webinars, visual
representations, electronic text resources, and online communication platforms; studies specific to students
with ASD having different characteristics were not conducted, while frequently informative studies and
rarely practical studies were carried out (Cetin & Ercan, 2021; Sani-Bozkurt, 2021; Yakut, 2021). Hence,
both the services offered in practice and the research findings made it necessary to determine how gifted
children with ASD benefited from the distance education process during the COVID-19 pandemic, what
kind of difficulties they experienced, what kind of precautions should be taken in case of similar situations
in the future and examine the experiences of stakeholders in this process. On the other hand, restrictions and
the distance education process caused students with ASD to spend a significant part of their time at home
with their family members, which has brought about many changes in the daily lives of students and their
families, from routines to family interaction (Dogan and Gorgu, 2022; Mumbardo-Adam et al., 2021).

While no study in the available literature has focused on the experiences of gifted children with ASD with
the COVID-19 process from their own perspectives, some studies have focused on the views and experiences
of parents and teachers of students with ASD. It is seen that these studies have aimed to reveal the current
situation. In one of these studies, Mumbardo-Adam et al. (2021) researched how the quarantine practice
affected the daily lives and routines of children and adolescents with ASD and their parents during the
COVID-19 pandemic. In the study carried out with 47 parents of children with ASD aged 2-17, their
views on the impacts of quarantine on their daily lives were obtained. The study findings revealed that
children with ASD and their parents adapted better to quarantine than expected, children communicated
better with their parents, and young people participated in their domestic routines more frequently. Parents
indicated that they developed new strategies to manage the quarantine, such as structuring their days, using
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visual aids for learning or leisure time, or benefiting from new technologies. Another study (Hornstra et al.,
2022) examined the motivation, well-being, and satisfaction of typically developing students and students
with special needs before and during the quarantine through their parents’ experiences (n = 470). The study
results demonstrated that gifted students with attention deficit and hyperactivity disorder and ASD had
higher academic motivation, well-being, and satisfaction during the quarantine than typically developing
students. According to the findings of qualitative research conducted during the pandemic and aiming to
describe how parents provided education to their children with ASD (Cahapay, 2020; Majoko and Dudu,
2020), families realized that each family member had an important place in education during the pandemic,
they could create routines without difficulties in the transition from school to home with the support of
other family members, and families started to prepare for a new social life, especially for the post-pandemic
period, with cooperation among themselves and with other families.

Studies aiming to reveal the impacts of the COVID-19 pandemic from teachers’ perspectives examined how
teachers evaluated the effectiveness of distance education and the problems experienced. In the study performed
with 67 primary school teachers to research the effectiveness of online learning during the COVID-19 pandemic,
the data collected from teachers through semi-structured interviews and questionnaires revealed that teachers
mentioned the importance of technological readiness for online learning to be effective and the cooperation
of all stakeholders (teachers, parents, and school administrators) (Aliyyah et al., 2020). In the study carried
out to determine the impacts of participation in online educational activities at home during the COVID-19
pandemic (Putri et al., 2020), opinions were obtained from 15 primary school teachers and two parents. Unlike
other studies, the research concluded that limited communication and socialization among students caused
more significant problems for students with ASD. The study also determined that children attending the first,
second, and third grades of primary school, regardless of whether they had a diagnosis or not, experienced
problems due to the lack of technology usage skills. It was observed that teachers showed limitations in their
technology usage skills, spent a longer time in front of the screen to create e-content and provide feedback
to students about their study, established more intensive communication for a longer time with parents, and
indicated these listed points as problems. The study revealed the difficulties experienced in the online learning
environment in this respect. Another remarkable finding of the study was that parents emphasized that they
were not competent to teach at home and needed more support to help their children learn at home.

As a result, studies focusing on parents’ and teachers’ views (Aliyyah et al., 2020; Cahapay, 2020; Hornstra
et al., 2022; Majoko and Dudu, 2020; Putri et al., 2020) demonstrated that parents of students with ASD
made more efforts for the education of their children during the pandemic, their domestic interaction with
their children with ASD increased, and they realized the importance of cooperation with all stakeholders
involved in their children’s education. The research revealed that the lack of skills in using technology
adversely affected teachers’ ability to provide effective education in online environments and students’ access
to quality education, and teachers thought that distance education restricted the interaction of students with
ASD. It is observed that the above-mentioned studies asked the views of parents and teachers of students
with ASD on distance education during the COVID-19 pandemic in general, without focusing on their
individual differences, and the opinions and experiences of students with ASD, the direct beneficiaries
of distance education, were not adequately mentioned. It is also seen that the studies did not sufficiently
examine the impacts of the COVID-19 pandemic on the daily lives of students with ASD, in addition to
their educational lives, and there is a need for studies performed to this end. Based on the limitations listed
in the present study, it is aimed to holistically reveal the reflections of the restrictions experienced due to the
COVID-19 pandemic and the transition to distance education on the lives of gifted children with ASD,
especially their education, by focusing on the experiences of students with ASD, their parents, and teachers.

METHOD

This study was designed with a phenomenological research design, one of the qualitative research methods.
Phenomenological research is a research design focusing on the experiences of individuals and aiming to
reveal an individual’s experiences and perceptions regarding any phenomenon (Miller and Fredericks, 2003;
Yildirim and Simsek, 2013). This study aimed to reveal the experiences of gifted children with ASD, their
parents, and teachers with the COVID-19 pandemic process.
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Participants

Criterion sampling, one of the purposive sampling methods, was employed to determine this study’s
participants. Purposive sampling predicts the creation of the sample from people, events, objects, or situations
with the qualities and criteria determined for the problem (Yildirim and Simsek, 2013), and in this method,
the criterion is determined by researchers themselves (Marshall and Rossman, 2014). Four criteria were
determined in this study:

1- The students to be interviewed should continue their education through inclusion depending on the
ASD diagnosis.

2- 'The students to be interviewed should be gifted.
3- The parents to be interviewed should live in the same house as the students to be interviewed.
4- The teachers to be interviewed should be the teachers of the students to be interviewed.

While determining the participants, first, the parents of the students who were evaluated and followed up in the
special education departments of the universities (Hacettepe and Anadolu Universities) where the researchers
worked and who met the criteria were contacted. The parents were informed about the study’s purpose and
process. In the beginning, eight students and eight parents agreed to participate in the study. However, three
students with normal intelligence levels and their parents were not included in the study since they did not
meet the specified criteria. Later, these students’ teachers were contacted, and the study’s purpose was explained
to them. Three of these five teachers agreed to join the research as volunteers, and the other two stated they
could not participate due to time limitations. There are health committee reports showing that the student
participants are diagnosed with ASD and educational evaluation reports indicating that they continue their
education through inclusion. Additionally, all of the students are gifted individuals. The intelligence levels of
Kayra, Ozgur, and Gokhan were determined using the Anatolian-Sak Intelligence Scale (ASIS). The intelligence
level of Zafer was determined by the TONI-4 intelligence test, whereas the intelligence level of Burak was
determined by the Wechsler Intelligence Scale (WISC-R). The study was conducted with five students aged
between 6-14 years and meeting the determined criteria, their parents (n = 5), and the teachers of Ozgur, Zafer,
and Burak (n = 3) who agreed to be interviewed. Table 1 summarizes the demographic information of gifted
children with ASD, their parents, and teachers. The students were given code names.

Table 1. Participants’ Characteristics

Information on the Students Information on the Parents Information on the Teachers
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Father
Kayra 9 4 133-Gifted 47  Undergraduate Teacher
Mother i Female Primary
Ozgur 7 2 149-Gifted 3p  Associate Draftsman 41 school
Degree Housewife
teacher
) Mother Banker
Gokhan 6 1 151-Gifted 40 Undergraduate .
Housewife
. Mother . . Female School
Zafer 14 9 122-Gifted 42 High School Civil servant 36
counselor
. Mother . . Male School
Burak 13 7 Gifted 33 Primary School  Housewife 29
counselor
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Data Collection and Analysis

Data were collected through semi-structured interviews in this study. Thus, it was aimed to reveal the
experiences of the interviewed individuals in more detail (Yildirim and Simsek, 2013). Since interviews
were held with students, parents, and teachers within the scope of the study, the researchers created three
separate semi-structured interview forms. To this end, first, the researchers reviewed the literature on the
subject in detail, each researcher prepared questions suitable for the study’s aim, and, thus, a question pool
was created. Afterward, the researchers examined all questions and made the necessary arrangements. Then,
to evaluate the suitability of the questions, the opinion of eight experts was obtained, and the questionnaire
was finalized. The interview questions are included in Appendix-1.

The first interviews were conducted online by two researchers between June 15 and June 30, 2020. Before
the interviews, the participants were informed about the aim and content of the study, it was stated that
they could ask questions again in case of an incomprehensible question, and explanations were made that
their identities would be kept confidential. Furthermore, permission was requested to take audio or video
recordings for analyses to be conducted in a healthier way. Consent was obtained from the participants
that they were informed and willing to participate in the study under the stated conditions. Moreover,
parental consent was acquired for the student participants. The interviews lasted 10-30 minutes. The second
interviews were held by the same two researchers between January 25 and February 5, 2021. By conducting
two interviews at different times, it was aimed to reveal differences, if any, in the experiences of the student
participants and their parents from the onset of the COVID-19 pandemic to the subsequent period. The
father of Kayra and the mothers of Gokhan, Ozgur, Burak, and Zafer were included in the second interview.
A total of 18 interviews were conducted. Since the first and subsequent interviews did not differ significantly,
the data obtained from both interviews were analyzed holistically.

The research data were analyzed by interpretive phenomenological analysis, which aims to explain a certain
situation inductively under unpredictable conditions (Smith and Osborn, 2008). Before the data analysis,
the interview records taken with the participants’ permission were converted into text by two researchers,
and the texts were confirmed by two different researchers. All data were transcribed into a Word document
and made ready for analysis. Afterward, the data were analyzed in detail by conducting an interpretive
phenomenological analysis. To this end, first, the study authors searched for what the experiences regarding
the phenomenon were in the texts and how they were realized (Creswell, 2007) and coded the interview
transcripts independently. The authors checked the codes and themes of the other group in pairs. After the
coding and themes, the authors agreed on codes and themes by holding four online conferences. The two
main themes and 12 categories are detailed in the results.

The Scale

Validity and reliability aim to increase credibility in qualitative research (Creswell, 2013; Guler, Halicioglu,
Tasgin, 2015; Yildirim and Simsek, 2016). Credibility, consistency, transferability, and confirmability are
among the validity and reliability strategies used in research (Guba and Lincoln, 1982). To this end, the
listed strategies were used in the study. The interviews were conducted at different times, and it was aimed
to reveal whether the data collected were periodic or not. Researcher diversity was ensured in the study; the
data were collected and analyzed by more than one researcher. The listed points contributed to ensuring the
credibility of the study. Moreover, it was aimed to ensure transferability in the study by describing in detail
the data collection process and analysis, including direct quotations in the results, and using the purposive
sampling method to determine the participants. During the study process, the researchers approached
the whole process critically and carried out external audits. To provide consistency in the study, interview
transcripts, codes, and themes were checked by the researchers, and online conferences were organized until
a consensus was reached. Additionally, ethical principles of honesty, objectivity, confidentiality, respect, and
openness (Aydin, 2016) were taken into account in the study. The research was conducted by obtaining
approval from the Scientific Research and Publication Ethics Committee of a university. Voluntary consent
for the study was obtained from each participant, the participants were coded, and their confidentiality was
taken as a basis. No intervention affecting the participants’ views was performed during the study, and the
results were reported with the participants’ consent.
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FINDINGS

This section contains the results obtained as a result of the data analysis. Two themes and 12 categories were
reached as a result of the study. Table 2 presents the themes and categories reached.

Table 2. Themes and Categories

Theme Categories

1.1.  The meaning of COVID-19 and first reactions

1.2. Difficulties of the COVID-19 process

1. The Impacts of the COVID-19 1.3.  Things changed by the COVID-19 process

Pandemic on Life 1.4. Reflections of the COVID-19 process on family communication and

interaction

1.5.  Coping strategies in the COVID-19 process

2.1.  Applications in distance education
2.2. Reactions to applications in distance education
2.3. Positive aspects of distance education
2. Distance Education and Its 24. Inadequate aspects of distance education
Impacts in the COVID-19 Process
2.5. Difficulties in distance education

2.6. Coping strategies with difficulties in distance education

2.7. Expectations and recommendations for the improvement of the distance
education process

Theme 1. The Impacts of the COVID-19 Pandemic on Life

The participants shared their experiences regarding the impacts of the COVID-19 pandemic on their lives
in the categories of “The meaning of COVID-19 and first reactions, difficulties of the COVID-19 process,
things changed by the COVID-19 process, reflections of the COVID-19 process and family communication
and interaction, and coping strategies in the COVID-19 process.” The student participants, their parents,
and teachers expressed the most experience in the category of “Difficulties of the COVID-19 process.”

The Meaning of COVID-19 and First Reactions

This category includes the views of the parent participants on how they explained COVID-19 to their children
and the views of the student participants on how they made sense of COVID-19. All parent participants
indicated that they told their children what the virus was, its dangers, what kind of effects it could have, what
to do in this process, and why they had to stay at home. One of the parent participants explained COVID-19
to his child as follows, “We said there was a disease. There was already a lot of broadcast about it on TV, especially on
EBA. He watched the presentation in between, and we also talked about it. We said, if we paid attention, we would
not become infected. Our child never went outside until he was allowed (Kayras father).”

All student participants also expressed their views and experiences with regard to taking precautions against

COVID-19 and adapting to this situation. While one student participant explained what precautions he

took against COVID-19 in the following way, “ didn’t go outside too much to protect myself from the pandemic
(Kayra).”, another student participant expressed this almost without skipping any item, “Okay, let me explain

it this way. First, you should wash your hands. Second, you should spend the first 14 days at home if you have
returned from abroad. You should not accept visitors and isolate yourself. During isolation, you should not enter the
persons room without a mask. You should not touch your hands, eyes, nose, and mouth (Ozgur).” Furthermore,

one of the student participants was observed to have a very high awareness of COVID-19. This student

participant gave clues that he was aware of the conspiracy theories on the subject by saying, “People think of
it as a biological weapon, an act of human revenge, or a natural phenomenon. Coronavirus is a cousin of the flu.

It causes diseases such as pneumonia, shortness of breath, and kidney failure. I think the cause of the pandemic is
natures cleaning isself (Kayra).” and also declared that he had his own opinion by saying, 7 think.”
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Difficulties of the COVID-19 Process

This category addressed the problems that the student, parent, and teacher participants experienced, such
as limited social interaction and communication during the pandemic, the disruption of daily routines, and
the restriction of going outside. All parent participants stated that their children had problems due to the
inability to go outside during this process. One parent expressed the problems they experienced as follows,
“... children wanted to go outside all the time, there are numerous side effects of not being able to take them out
(Kayra’s father).” Additionally, two parent participants mentioned the difficulties related to sleep and eating
(meal) patterns that emerged with the disruption of their children’s routines and the retardation observed in
development. For example, one parent participant expressed the problems in the sleep and eating pattern by
saying, “I said, his routine was disrupted. Gokhan used to sleep at 21:30 before. He has difficulty falling asleep,
especially due to the influence of TV. His sleep and eating patterns have been disrupted. He is hungry all the time.”
and expressed the retardation observed in development in the following way, “His speech has regressed because
he no longer makes an effort to be understood. There were letters he had learned. He started to swallow them slowly.
Or the words he used to pronounce correctly started to disappear a little (Gokhan’s mother).”

Two student participants also stated that they experienced problems due to being unable to go outside,
similar to their parents. One student participant drew attention to a problem he experienced due to the
inability to go outside by saying, ‘7 miss going out with my friends.” In parallel with the views of both students
and parents, one of the teacher participants mentioned the possible problems in the process by saying, “He
is probably very bored at home because being at home all the time is very difficult even for us adults, but it must
be even more difficult for children. There has probably been a regression in education and academic issues (Zafer'
teacher).”

Things Changed by the COVID-19 Process

This category addressed the changes experienced by the student, parent, and teacher participants in the
COVID-19 process. All parent participants mentioned that they experienced positive and negative changes
in their children’s lives and their own lives during the pandemic. Four parent participants who mentioned
positive changes stated that their children’s interaction with family members and people in their immediate
surroundings and their independent learning efforts increased. One of these parent participants emphasized
an increase in her child’s interaction with others by saying, “Burak used to play by himself. Since other children
were aware of his condition, they knew he would not be able to play and communicate like the others. But I told
them, Burak understands everything, he is like this because you don’t play with him and don’t talk to him. ...
When I used to tell him to go out, he used to say, “No, mom, I won’t go, the kids don’t like me, they don’t want me.”
But it changed a bit in this process and bis friends started to play with him (Burak’s mother).” The other parent
participant said that his child was trying to learn something with his own effort in this process and stated
his experiences as follows, “He made different designs, by the way. He worked in Word. He worked in Excel. He
strived to do something by himself (Kayras father).” Three student participants said they experienced new things
in this process and mentioned the positive changes caused by the process. One of the students said that he
experienced new things in this process, “I enjoyed preparing other foods, meals, and desserts (Ozgur)”.

Two teacher participants expressed that they understood the importance of technology and family education
better during the COVID-19 pandemic and, thus, emphasized the positive changes in their lives. One of the
teachers mentioned the positive changes caused by the process by saying, “It is understanding the importance
of technology (Buraks teacher).” Another teacher emphasized that she understood the importance of educating
parents as follows, “7 understood the importance of educating parents on the intervention methods regarding the
problem behaviors of students with ASD (Zafer’s teacher).” One of the teacher participants stated that the rapid
transition to distance education and using television for this purpose was an important and positive step by
saying, “Frankly speaking, the ministry immediately adapted to distance education with EBA. Lessons started to
be taught with distance education. They provided it on TV for families with internet problems. In this sense, they
carried out distance education well on the basis of the MoNE(Ozgur’s teacher).”

On the other hand, all the student and teacher participants and three parent participants mentioned the
negative changes the pandemic created in their lives. Whereas one parent participant expressed the negative
changes in his child’s life as follows, “He wanted to watch too much TV because he wanted to spend time and
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couldn’t find much to do. He wanted a tablet computer a lot. He wanted a computer very much (Kayras father).”
Another parent participant indicated this by saying, “Burak used to be a child going to the grocery store every
day, but he can’t do this now. We also said that this disease caused death. He knows what death is, so he was very
impressed by it. He says, I don’t want to die (Burak’s mother).” Another parent participant described the negative
changes in her life by emphasizing an increase in her workload in the following way, “I have to cook all the
time. Things such as housework, etc. started to be much more intense. I started to get up earlier. Just in this way, I

could get my work done (Zafer’s mother).”

The student participants mentioned the negative changes brought about by the process, like their parents,
and expressed their longing for school and friends. One of the student participants said that his homework
load was very high due to online education by saying, “Of course, my homework has increased to fill the free
time (Kayra).” and indicated his longing for school by stating, “It makes you feel a longing for school (Kayra).”
Another student participant expressed his negative experiences with the following sentences, ‘7t was nice ar
first, but then I started to feel lonely. I distanced myself from my friends a little. I gained more weight. I spent more
time on the internet (Zafer).”

All of the teacher participants mentioned the negative changes in the education and training process and
the indirect impacts of these changes on students. For example, one teacher participant mentioned the
negative changes in the education and training process by saying, “These social skills could not be developed
because children did not enter environments such as school settings, parks, etc. (Burak’s teacher).” and indicated
the indirect impacts of these changes on children’s social communication and interaction skills.

Reflections of the COVID-19 Process on Family Communication and Interaction

This category addressed the views and experiences of the student and parent participants regarding the
differences created by the COVID-19 process in family communication and interaction. The statements
discussed in this category were also mentioned as positive changes in the category of things changed by the
process. However, since communication and interaction difficulties are among the main symptom areas in
ASD, it was decided to mention these findings under a separate category. One of the parent participants
sharing her experiences in this category emphasized the increased interaction with the sibling during the
quarantine by stating, “The dialogue between them is very good. I took out all their toys. They play together.
They are in constant dialogue while playing games on the phone. The thing I became most grateful for in this
process was the communication with bis sibling (Ozgur’s mother).” The student participant also shared his
experiences in this process in a way supporting his parent’s views, I played games with my sibling. He also
loved me a lot (Ozgur).” Moreover, two student participants expressed they were very happy to spend time
with their parents during the pandemic in the following way, 7 went on a picnic with my father, and we had
dinner there. I loved staying at home (Burak).”, “I became very happy. We are happy because there is my mother
and father. We are happy because they are at home (Ozgur).” Two parent participants also emphasized that
their communication increased as the time they spent with their children increased. The words of one of the
parent participants are the statement explaining this in the best way, “Seven hours a day. If we think the road
takes the remaining one hour, then I used not to take care of Gokhan for eight hours a day. We took care of each
other and became friends with each other. We learned to be friends with each other. We started to spend eight hours
more together (Gokhans mother).”

Coping Strategies in the COVID-19 Process

In this category, the student participants usually mentioned the methods of protecting themselves, whereas
the parent participants made explanations about the coping strategies their children used to protect
themselves and they used to arrange their domestic life and meet their children’s needs. For example, a parent
participant expressed the experiences regarding the efforts her child made to protect himself from the virus
as follows, “He never goes out without a mask (Burak’s mother).” In addition to wearing a mask, one of the
student participants stated that he tried to protect himself by staying at home, “7 protected myself by staying
at home. I don’t wear gloves, but I wear a mask when going out (Zafer).”
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Three parent participants mentioned their experiences in coping with having to stay at home continuously.
While one of the parent participants expressed her experiences by stating, “We made changes to the program
to increase the quality of the time we spent at home. We bought supporting books. We normally buy them, but this
time we bought them not for fun. We bought them to follow the school and create a school environment (Gokhan’s
mother)”, another parent participant stated the following, “We rearranged his room. We tried to expand the
area for play in line with his needs. We expanded the hours for using TV and tablet computer. We tried to spend
more time when there were things he wanted to do with us. We encouraged him a bit to make his own choices. In
other words, instead of telling him, “Come, lets do this,” we fulfilled his wishes. Sometimes, we even did not fulfill
them intentionally. He is already aware that he can’t have everything he wants, but sometimes we didn’t consciously
Sulfill his wishes because we thought we should make him feel this (Kayras father).” However, one of the parent
participants expressing her view on the coping strategies stated she realized her child was overloaded while
trying to cope with the process in the following way, “We make the program. After all, children are not together.
They don’t wait their turn, we study fast, naturally; otherwise, time does not pass at home. Maybe, it was too much
Sfor him. Maybe, we exaggerated. Maybe, I went too far (Gokhan’s mother).” and questioned the effectiveness of
the strategy she used.

Theme 2. Distance Education and Its Impacts in the COVID-19 Process

The participants shared their experiences regarding distance education during the COVID-19 pandemic
in the categories of “applications in distance education, reactions to applications in distance education,
positive aspects of distance education, inadequate aspects of distance education, difficulties in distance
education, coping strategies with difficulties in distance education, and expectations and recommendations
for the improvement of the distance education process.” The student participants, their parents, and teachers
emphasized the category “inadequate aspects of distance education” the most.

Applications in Distance Education

This category included the opinions and experiences of the student, parent, and teacher participants in
which they mentioned the activities in the distance education process. Three parent participants stated what
they did to support the development of their children in the distance education process in this category. One
of the parent participants said, “We provided the homework control regarding the lesson subjects, identified his
deficiencies and supported him, and separated the books he had read and had not read. We encouraged him to read
the books he had not read. Those he enjoyed because he has the feature of reading again and again. We encouraged
him in this respect. We already provided physical support with his education as implementers (Kayra’s father).”
Another parent participant expressed her views regarding the activities they carried out to support her child
in the distance education process as follows, “Our biggest advantage in this process is that he attended the first
grade because I also provided support to him. Maybe if he had attended the 10th and 11th grades, he would have
done it alone. We continued our lessons. We continued doing his homework and bought sourcebooks. We bought
story books (Ozgur’s mother).”

Three student participants indicated that they participated in the educational activities carried out during
the distance education process. One of the student participants expressed his experiences on this issue in the
following way, “There are live lessons. I am doing homework. I follow the lessons on EBA TV from time to time
(Kayra).”, while another student participant expressed his experiences by saying, “7 watch them on TV, I open
TRT EBA and follow the lessons (Ozgur).” Another student participant stated the things done in the process
as follows, “There is EBA. There is nothing else than EBA (Zafer).”

Two teacher participants mentioned what they did to support the academic development of students with
ASD during the distance education process. One of the teacher participants expressed what they did to
support their students in the following way, “We lectured every day, taught lessons, sent videos and activities,
and received feedback (Ozgur’s teacher).”, while another teacher participant explained this by stating, 7 sent
the information published by the ministry during the distance education process to the families and tried to talk to
the families every 2-3 days in general. I could not teach live lessons, etc. There were also phone applications, and
[ tried to support the family with them. I informed the families about listening to academicians via Zoom.” On
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the contrary, one of the teacher participants emphasized that she did not make an additional application
or individualized education program for gifted children with ASD in this process. The views of the teacher
participant on the subject were as follows: “Frankly speaking, I didnt do a separate study with Ozgur in my
class. His parents had asked for several sources before. I sent supplementary resources to them. (Ozgur’s teacher).”

Reactions to Applications in Distance Education

This category included the views of the student, parent, and teacher participants in which they shared their
negative experiences with distance education. Four parent participants showed reactions to the applications
in the distance education process and stated that they had negative experiences. A parent participant
expressed her negative views on distance education applications in the following way, ‘It didn’t benefit us at
all. In fact, Burak was very enthusiastic about all, for EBA TV and other applications. But then he saw it was
always the same thing, and he got bored. .. (Burak’s mother).” Another parent participant expressed her reaction
to distance education applications by saying, “EBA was the best thing to do in this process, but that doesn’t work
either (Ozgur’s mother).”

Four student participants emphasized that they were not satisfied with the applications in the distance
education process and shared that they had negative experiences with distance education. For example, a
student participant expressed the negativities he experienced as follows, “Well, its good, but I don’r want to get
up, enter EBA or ZOOM on the phone and listen to lessons. As a negative aspect, coronavirus has forced us into
an environment (Zafer).”

Similar to the parents and student participants, the teacher participants also mentioned their negative
experiences with this process. One of the teacher participants emphasized that the applications in the
distance education process were not inclusive for all students by stating, “Live lessons are also not for all
children (Buraks teacher).” and shared his negative experiences with distance education.

Positive Aspects of Distance Education

The student, parent, and teacher participants mentioned not only the negative aspects but also the positive
aspects of distance education during the COVID-19 pandemic. This category involved the participants
positive experiences. Although two parent participants found the distance education process insufficient,
they said they were pleased with the continuation of the process. A parent participant expressed his views
on this subject as follows, “Well, reestablishing bilateral relations with the teacher and classmates made him very
happy. Doing something together made him very happy. Distance education was beneficial for him not to interrupt
his education (Kayras father).”

A student participant stated he liked to study in the home environment very much and reported his positive
view on distance education in the following way, “I think it is nice to study at home because I always watch
EBA TV at home. I receive my education from there. I liked EBA TV. That's why home is better for me. It is better
to be at home (Burak).”

Two teacher participants indicated that they found technological developments in the distance education
process positive. A teacher participant expressed the positive aspects of distance education in the following
way, ‘Although the phone applications prepared by the MoNE do not appeal to all students with special needs, 1
think they are useful in some skills such as concept teaching (Burak’s teacher).” Another teacher participant stated
that the applications prepared for students with ASD in the distance education process were beneficial by
saying, ‘Students having tablet computers and smartphones can benefit from these applications. There are also
entertaining activities for individuals with ASD (Ozgur’s teacher).”

Inadequate Aspects of Distance Education

All participants mentioned the inadequacies they encountered in the education of students with ASD during
the distance education process in this category. A parent participant indicated that they experienced the lack
of teacher authority in the distance education process, which prevented the education from reaching its goal
and expressed this as follows, “Now, the kindergarten is very crowded. Therefore, we would not prefer Zoom.
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When there is no authority in special education and it is not one-on-one, there is not much benefit to us because
he does not feel the teacher’s authority and sanction (Gokhan’s mother).” Another parent participant emphasized
the inadequacy of the content of educational programs prepared for distance education by saying, “.. My
son got bored because they were constantly showing things like far-close, small-big. He already knows them and says
to me, “Mom, there is nothing for me here.” At first, he thought that they would show something, and he would
study and write by looking at it (Burak’s mother).” The student participants stated that they benefited from a
limited number of programs in this process in the following way, “There is EBA. There is nothing else than EBA
(Zafer)”, “I did not benefit from any other education other than EBA (Burak).”

The experiences of the teacher participants in the distance education process also revealed the inadequate
aspects of the process. For example, a teacher participant indicated that the distance education provided was
inadequate for students with ASD as follows, “Unfortunately, the distance education provided does not include
all students. I think it is inadequate, especially for students with special needs... The program is created as if all
students were equal and under the same conditions. Unfortunately, I think this is wrong because not students are
equal. (Zafer’ teacher).” Likewise, another teacher participant indicated his views by saying, “7he fact that the
ministry does not organize live lessons can also be regarded as a mistake. The live lessons broadcast on TRT were
also not intended for all students (Burak’s teacher).” Two teacher participants also emphasized the inadequacies
caused by the limited technological opportunities of parents in the distance education process. One of these
teacher participants mentioned the inadequacies caused by limited technological opportunities with the
following sentences, “Interruptions in the Internet caused students with ASD to repeatedly turn their attention to
the lesson and prevented their understanding of what was told (Ozgur’s teacher).” Another teacher participant
indicated the inadequacies caused by the inability to use effective strategies and not including the family
in the process as follows, “Not being able to provide immediate feedback to individuals with ASD, not being
able to present reinforcement, not being able to maintain the student’s motivation, not being able to perform an
appropriate intervention with the child, and the difficulty of guiding families remotely. Moreover, it is a problem
that the family factor, which is important even in face-to-face education for children with ASD, is not included in
education during the pandemic (Burak teacher).”

Difficulties in Distance Education

In this category, the difficulties faced by the participants in the distance education process were mentioned.
All of the parent participants said that they experienced technological difficulties in the distance education
process. A parent participant expressed the technological difficulties in the following words, “We don’t have
a computer. Thus, we usually try to handle educational activities from a tablet computer or phone. However, some
games and lessons are not supported by the phone or tablet computer. Some seem to be supported, but then a code
error arises, for example. Sometimes you can’t drag with your finger. I mean, we couldn’t use some things (Gokhan’s
mother).” Four student participants mentioned the difficulties they experienced in the distance education
process. One of these student participants expressed the technological difficulties he experienced in the
following way, ‘7 am facing problems on the page (Kayra).” Like all of the parent participants, all of the teacher
participants drew attention to the difficulties experienced in distance education due to the characteristics of
children with ASD; one of the teacher participants emphasized these difficulties with the following words,
“Since the main problem of children is social inadequacy, there were also problems in TV lessons. Therefore,
children could not benefit from the process a lot (Burak’s teacher).”

Coping Strategies with Difficulties in Distance Education

Two parent participantssaid that they tried to cope with problems by making changes to the study environment
of their children in the distance education process. A parent participant explained the arrangement of the
environment they made for their child as follows, “We provided the necessary environment in line with Kayras
needs. For example, the desk was too narrow for him, and there was not enough study environment. We changed
it immediately to a more spacious, large, and organized one. The internet was not enough. He needed a printer
in his room, so we installed it. When his teacher was sending the homework through WhatsApp, we were sending
it to him via e-mail or to his WhatsApp account. He was getting the prints and doing his homework. After he
was finishing his homework, we were checking it (Kayra’s father).” Another parent participant stated that they
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coped with the difficulties in the distance education process by receiving support from the child’s teacher
in the following way, “The teacher prepared a weekly program. He shared the activities supporting the weekly
programs with us every day. For example, there were numbers, red color, and square in the program on Monday.
On Monday, he sent us a picture game related to the square, an activity, game and coloring related to the red color,
and a game, activity, etc. related to numbers. He shared these with the WhatsApp group. Apart from that, there we
no live lessons for preschool (Gokhans mother).”

All student participants stated that they coped with the difficulties they had during the distance education
process by receiving support from their parents. For example, a student participant said he received support
from his parent by stating, “My mother helps me a lot. I have homework, teachers give homework. I do my
homework with my mother. Nobody else helps me (Burak).”

All teacher participants indicated that they tried different ways to cope with the difficulties they encountered
in the process of supporting their students in distance education. One of the teacher participants expressed
what she did to cope with the difficulties encountered using the following words, 7 couldn’t teach live lessons
because the internet usage status in my class was insufficient. I usually sent videos with my own lectures or lectures
of other teachers. I sent video lectures and worked on them (Ozgur’s teacher).” She stated that she not only
offered support to her students to cope with the difficulties they encountered in this process but also tried to
overcome the difficulties she encountered in this process.

Expectations and Recommendations for the Improvement of the Distance Education Process

This category included the participants’ expectations and recommendations for the improvement and
development of distance education. All parent participants suggested one-to-one lessons for their children
with ASD due to their experiences with distance education. A parent participant expressed his views on this
subject as follows, “It would be better if one-to-one course hours were increased, interactive applications were also
increased with the help of tools, and the hours spent on the tabler computer were more in this direction (Kayra's
Jather).” All parent participants also emphasized that educational content should be prepared according to
children’s level. A parent participant made recommendations for the content in the following words, “It must
have been an education for our children. So it would be better if there were a level. Actually, our child knows a lot
of things, but there are always the same things on EBA TV. I think they must arrange this. Of course, they cannot
do such a thing for everyone, but it would still be better if a little more care were taken.”

Four student participants expressed their expectations and recommendations for improving distance
education. For example, a student participant expressed his expectation that distance education and face-
to-face education should be conducted together in the following way, “It would be better if there were both of
them. Why? Because when you're at school, you miss your home. I wish education were both at home and at school

(Kayra).”

Two teacher participants expressed their expectations and recommendations for improving the distance
education process in the following sentences, “The content should be made more entertaining and rich. Children’s
attention must be definitely drawn. Something must also be done for families because they are the biggest supporters
in the process at the moment. Families' conditions must be determined, what they need or not must be clarified
and they must be supported accordingly (Zafers teacher).”, “Live lessons could be via Zoom for students with ASD
at a good level. Appointments could be made for students with special needs from counseling and research centers
(CRCs). This can be made compulsory through the child’s teacher, not through the CRC. Family guidance can also
be made compulsory. Moreover, phone applications for individuals with ASD can be increased. Wireless internet
and tablet computers can be provided to individuals with special needs. The content of lessons can be enriched
(Buraks teacher).”

DISCUSSIONS AND CONCLUSION

This study aimed to determine the reflections of the restrictions due to the COVID-19 pandemic and the
distance education process on the daily lives of gifted students with ASD, especially their education. In line
with this aim, the experiences of students, parents, and teachers were focused on. The study showed that the
parent participants did not make a special effort to explain the pandemic process and rules to their children,
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but the gifted student participants with ASD knew about COVID-19 causing the pandemic, they were
aware of what they should do to protect themselves from the virus and they tried to do this, and they even
produced ideas about the possible causes of the pandemic. Therefore, the study’s findings are not consistent
with the view that gifted students with ASD have difficulties adapting to a new situation (Andaria et al.,
2009; Rutter and Schopler, 1987), which is thought to originate from the fact that the student participants in
the study had developed cognitive profiles and reasoning skills. Hence, it is also emphasized in the literature
that gifted students with ASD display normal or above-normal performance in cognitive skills and have high
verbal intelligence scores (Ehlers and Gillberg, 1993; Reis et al., 2014).

In parallel to the research on the negative impacts of being away from school for a long time and having to
stay at home continuously on children’s physical and mental health (Brazendale et al., 2017; Brooks et al.,
2020), the student, parent, and teacher participants in this study also stated that gifted students with ASD
were bored at home in the process, their routines were disrupted, and regression was observed. Moreover,
the research findings demonstrated that not only the student participants but also the parent participants’
routines were disrupted, they were bored in this process and were worried about returning to the new order
even if this process was over; the teacher participants were especially concerned about the possible regression
in gifted students with ASD. However, despite the mentioned negativities, the fact that gifted children with
ASD and their parents adapt better to quarantine than expected is among the findings of both this study
and other studies (Cahapay, 2020; Hornstra et al., 2022; Majoko and Dudu, 2020; Mumbardo-Adam et
al., 2021).

One of the important findings of the study is that the student, parent, and teacher participants experienced
both positive and negative changes during the COVID-19 process. The study findings also showed that the
parent participants increased their independent learning efforts during the pandemic and were satisfied with
distance education applications, although they were insufficient; the student participants enjoyed being with
their parents, receiving education at home, and trying new things in addition to their areas of interest. It is
known that gifted students with ASD can spend quality time when opportunities related to their areas of
interest are provided and can manage their lives when they are supported in their areas of strength (Neihart,
2008; Wu, Lo and Tsai, 2019). It is thought that this situation positively affected the development of gifted
individuals with ASD during the quarantine period. Another positive impact of the pandemic process was the
increase in the social communication and interaction of the student participants with their family members
and close environment. Thus, studies on this subject (Mumbardo-Adam, Barnet-Lopez, and Balboni,
2021) have emphasized that parents spend more quality time with their children during the quarantine.
Furthermore, it is stated in the literature that the behaviors of gifted students with ASD are shaped by the
provision of quality educational opportunities and the relations of their environment with them (Magiaati
and Howlin, 2019; Sakar et al., 2019). The increased desire for social interaction and communication with
the acceptance of Burak, one of the participants, by his peers during the pandemic can be shown as an
example of this situation. It is seen that the understanding that all stakeholders, especially parents and
teachers, should work effectively in cooperation during the COVID-19 pandemic and the distance education
process initiated accordingly, is a positive change brought about by the process. This change supports the
research findings focusing on the importance of family involvement during the pandemic (Aliyyah et al.,
2020) and the literature focusing on the significance of cooperation between teachers, families, and other
stakeholders in the education of gifted students with ASD in the structuring of teaching settings (Pereles
et al., 2009). It was observed that, in addition to the said experiences, the student, parent, and teacher
participants also had some negative experiences during the COVID-19 pandemic. During the quarantine,
the student participants tended to devices such as television, tablet computers, and computers more than
before and distanced themselves from their peers; the responsibilities of the parent participants increased; the
teacher participants had more difficulties providing qualified support to their students in the limitation areas
required by ASD. Due to the limitations of gifted children with ASD in their skills of planning, organizing,
and managing their environment (Omur, 2019), it is expected that they cannot manage time during the
quarantine in a quality manner and spend more time in front of the television, tablet computer, or computer
due to being at home continuously. The fact that the parent participants both continued to work from home
and took on the responsibility of teaching at home, in addition to their parental responsibilities, may have
caused them to be adversely affected by this process. The situation expressed by the teacher participants is
very important in that it shows that social skill deficiencies, which are the main symptom area for gifted
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students with ASD, were ignored in this process (Andanson et al., 2011; Andaria et al., 2009). Meanwhile,
the literature demonstrates that it is critical to support the social skills of individuals with ASD, whether they
are gifted or not (Andanson et al., 2011; Andaria et al., 2009; Landa, 2007). The literature also shows that
these problems in face-to-face education are experienced more intensely in the online learning process (Putri
et al., 2020) and reveals the need for distance education applications that will support gifted students with
ASD in all areas required. Considering the status of being twice-exceptional, in which masking is frequently
observed, it is inevitable that the distance education to be provided should be intended for the areas where
gifted students with ASD both exhibit limitations and display superior performance (Sakar et al., 2020).

On the other hand, both students and their parents frequently emphasized that distance education
applications did not provide sufficient support to gifted children with ASD during the pandemic. Although
the teacher participants said they were satisfied with the increase in the active use of technology in education,
they indicated that distance education applications did not cover all students and gifted students with ASD
received insufficient education during the pandemic. This situation was associated with the fact that the
education was not individualized by the participants, the content compatible with students’ characteristics
and the use of effective strategies were not included in the process, insufficient technological equipment
was used, and technical problems were experienced in the use of distance education applications. In other
words, the study findings revealed that the distance education process initiated during the pandemic caused
inequality, and it was thought that MoNE-based applications did notsufficiently support the cognitive profiles
of gifted children with ASD if students, parents, and teachers did not make additional efforts. It is seen that
gifted children with ASD experience diagnostic confusion due to their ASD diagnosis and giftedness, their
cognitive profiles are ignored, and their cognitive skills are not supported even in the face-to-face education
process (Omur, 2019). In this regard, it is thought that the quality of the education provided should be
increased, regardless of whether it is remote or face-to-face. A possible reason for the fact that gifted students
do not benefit from quality education may be that teachers had difficulties using technology, they could not
create an inclusive curriculum in the distance education process and did not offer differentiated education,
as observed in different research findings (Aliyyah et al., 2020; Putri et al., 2020). In particular, differentiated
instruction is a strategy that must be used in educating gifted students with ASD so that they can make the
most of the education provided to them (Beghin, 2021). The lack of differentiation in content, process, and
evaluation processes according to the needs, interests, and motivations of gifted students with ASD may have
adversely affected their access to quality distance education (Levy, 2008; Tomlinson, 2001). Ozgur’s teacher
also stressed this situation and stated that she did not perform a separate study for Ozgur. This clearly shows
that distance education applications should be rearranged according to the characteristics and needs of these
students to support gifted children with ASD in a qualified way in the distance education process.

The study participants stated that they developed various strategies to cope with the changes caused by the
pandemic in daily life and distance education. The student participants said they took measures to protect
themselves from COVID-19 in daily life and received support from their parents to cope with the difficulties
they encountered in the distance education process. Considering the cognitive profiles of gifted students
with ASD, it is an expected situation that they develop effective coping strategies (Rimm et al., 2018).
The parent participants stated that they coped with the difficulties created by the process by arranging the
environment and program, supporting their children academically, and asking for help from their children’s
teachers when necessary. To cope with the process, parents were in close communication with their children
and their children’s teachers. Hence, it would not be wrong to say that parents played the biggest role in
supporting the student participants during the pandemic and overcoming this process in a healthy way. The
study showed that siblings, as well as parents, created positive effects on the lives of gifted students with
ASD. This finding is compatible with the research emphasizing that every family member plays an active
role in the education of children with special needs during the pandemic (Cahapay, 2020; Majoko and
Dudu, 2020). All teacher participants in the study emphasized the necessity of enriching the educational
content, diversifying the ways of providing education, and providing the infrastructure and opportunities
for parents without sufficient infrastructure for distance education. The emphasis on the fact that parents
encounter simple contents not suitable for students’ cognitive profiles and the content should be arranged
in this respect is consistent with the teachers’ suggestion to enrich the contents prepared centrally. Both
parents and teachers suggested that the applications for gifted students with ASD should be more intensive
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and one-to-one, if necessary. Enriching the education of gifted students and individualizing the education
of students with ASD are the most frequently recommended strategies in the literature (Kim, 2016; Tekin-
Iftar and Degirmenci, 2018; Tomlinson, 2001). Hence, recommending all these strategies for gifted students
with ASD in the study is in line with the literature and is an expected situation. Students experiencing both
face-to-face and distance education suggested that education should be carried out as hybrid and mentioned
the necessity of using technology in the subsequent process. They emphasized the place and importance
of distance education. The suggestions of students with ASD, who like to engage in technology, regarding
distance education were consistent with their characteristics.

As a result, it is considered that collecting data from both gifted children with ASD and their parents
and teachers sharing their experiences is essential in terms of revealing holistic and multiple perspectives.
However, it is the study’s limitation that data were collected only from 13 participants through interviews
and data could not be collected from the teachers of some students. Further studies can be conducted
to evaluate the effectiveness of distance education services provided to gifted children with ASD in this
process, and it can be ensured that especially gifted children with ASD can access services related to their
performance and characteristics in application settings. To this end, the content of the general education
programs to be presented in the distance education process for gifted children with ASD can be provided
using enrichment and acceleration strategies. Furthermore, as can be understood from the data acquired
from this study, parents and teachers also faced various difficulties during the pandemic. Therefore, remote
support lines or web-based parent and teacher training portals can be created, which parents and teachers
can reach when necessary. While providing support to parents without sufficient technical infrastructure,
professional development can be offered to teachers to acquire the skills of creating and presenting the
content in distance education. The study is limited to gifted male students with ASD. Research can be done
to investigate the experiences of gifted female students with ASD during the pandemic.
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ABSTRACT

Technology-enhanced learning environments (TELEs) have provided language learners with various
opportunities to promote their self-sufficient learning outside the classroom lately. Thus, language learners are
no longer passive recipients of language; in contrast, they are autonomous learners who apply self-regulated
learning strategies through the medium of technology during their English learning process, which in turn
can be associated with their English self-efficacy perceptions. Therefore, the current study aimed to present an
investigation into the relationship between preparatory school students’ use of technology-based self-regulated
English learning strategies and their perceived English self-efficacy as well as the predictability of employing
the strategies on their self-efficacy beliefs. Applying a quantitative research design, the data were collected
through the Technology-based Self-Regulated English Learning Strategies Questionnaire (TSRLSQ) developed
by An et al. (2020) and the Questionnaire of English Self-Efficacy (QESE) developed by Wang (2004). A
statistically significant positive relationship was found between students’ use of technology-assisted English
learning strategies and their perceived English self-efficacy beliefs. In addition, regression analysis results showed
that goal setting and learner evaluation, motivational regulation, and technology-based song-movie learning
strategies were strong predictors explaining the change in students’ self-efficacy in four language skills.

Keywords: Self-regulated English learning, technology-based self-regulated learning, English self-efficacy.

INTRODUCTION

Learning English outside the classroom environment has turned into an obligation rather than an option
because of the unexpected Corona Virus Disease (Covid-19). In order to prevent the harmful spread, many
measurements have been taken in higher education. Higher education institutions have had to continue the
education, including foreign language education, with distance learning (Maican & Cocorada, 2021). As a
type of distance learning, online learning involves technology-based systems together with the use of ICT,
which requires learners to have agency over their learning because instructors have limited control during
learning process (Efriana, 2021). This unforeseeable transition from face-to-face language learning to online
learning has decreased student-teacher interaction. To this end, language learners have been almost obliged
to manage their learning process and be more self-regulated than usual.

Technology-enhanced learning environments (TELEs) present various opportunities to language learners to
promote their learning outside the traditional borders of language classrooms with practical learning tools
(An et al., 2020). Language learners are more independent and autonomous thanks to almost unlimited
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access to language learning sources (Alhafidh & Marcelo, 2020). The remarkable power of TELE:s to foster
students’ use of self-regulation strategies is impressive (Lai, 2013; Zimmerman, 2008). Students who benefit
from language learning opportunities in technology-based settings are more willing to take responsibility
for managing and self-regulate their language learning process (Lai, 2013). Given the enormous potential
of technology-assisted learning environments, it is important to understand how learners benefit from
technology to self-regulate their language learning (Lai & Gu, 2011).

There have been numerous studies on technology-use in language classrooms (Garcia et al., 2018; Lai et al.,
2018; Lee et al., 2016); however, these studies primarily focused on the effectiveness of specific ICT tools or
learners’ decontextualized skills in using technology for language learning purposes. Self-regulated learning
(SRL) strategies have attracted researchers” attention in also traditional EFL settings (Bai & Guo, 2019;
Bai & Wang, 2020; Kim et al., 2015; Shi, 2018; Wang et al., 2013). Still, research specifically focusing on
students’ strategic self-regulated use of technology for learning English is limited (An et al., 2020, 2021; Lai
& Gu, 2011; Su et al., 2018; Wang & Chen, 2020). The number of studies conducted in the Turkish EFL
context to examine learners’ technology-enhanced SRL strategies in learning English is also sparse. Among
this sporadic selection, Bekleyen and Hayta (2015) examined students’ language learning strategies through
the medium of mobile phones. Similarly, Kizil and Savran (2016) focused on using ICT tools for self-
regulation in learning English. Having conducted a quantitative study with 777 EFL preparatory students at
a state university in Turkiye, they found out that EFL learners were willing to use ICT tools to self-regulate
their language learning. As a result, they stated that explicit instruction on using ICT tools for self-regulated
language learning purposes ought to be provided in classroom.

Self-regulated language learning positively affects language learning performance and achievements (Bai &
Wang, 2020; Chen & Hsu, 2020; Sun & Wang, 2020; Wang et al., 2013). Moreover, using self-regulation
strategies during language learning experience increases learners’ English self-efficacy (Magogwe & Oliver,
2007; Saito, 2020; Yusuf, 2011; Zimmerman 2002). In Bandura’s (1997) framework, self-efficacy is an
individual’s beliefs in their capacity to plan and carry out the actions required to accomplish specific goals.
According to Bandura (1997), self-efhicacious learners believe in their own capabilities. They try hard until
they succeed with a high motivation level as their self-efficacy shapes the way they overcome challenges.
Learners with low self-efficacy beliefs, on the other hand, do not tend to persist longer when faced with
difficulties. As learners’ beliefs shape their actions and experiences, self-efficacy is an important construct
in language learning (Williams & Burden, 1997). Brown (2007) states that it is crucial to increase learners’
self-efficacy during language learning which is a long journey with many challenges. Although studies on
students’ English self-efficacy have been conducted around the world (Gan, 2019; Kim et al., 2015; Wang et
al., 2013) and in the Turkish EFL context among preparatory students (Hol & Guc, 2020; Ilbegi & Celikoz,
2020; Karafil & Ari, 2016; Sener & Erol, 2017), there has not been any research that examined Turkish
preparatory students’ English self-efficacy beliefs during Covid-19 period when they have primarily online
lessons away from conventional classrooms.

Self-efhicacy has a vital role in students’ using self-regulation strategies during language learning (Balaman,
2021; Chung, 2015; Kim et al., 2015; Lee et al., 2021; Teng, et al., 2018; Wang & Bai, 2017; Wang et al.,
2013). As a result, understanding language learners’ self-efficacy beliefs and their use of self-regulated English
learning strategies could contribute to language learners’ achievements (Wang et al., 2013; Zimmerman,
20006). Pintrich’s model, which is based on socio-cultural theory, is widely recognized as one of the most
influential SRL models in the field of education (Schunk, 2005). Pintrich (2000) developed this framework
by taking into account the perspectives of other theorists, including Zimmerman and Schunk’s (2001)
cognitive information processing approach. The model emphasizes that learners are active agents who have
control over their learning activities and self-regulatory processes. Furthermore, Pintrich (2000) stresses the
importance of learners’ ability to adjust the relationship between personal factors and learning outcomes.

For incorporating self-regulation into English language learning, Oxford (2011) developed the Strategic Self-
Regulation (S2R) Model of Language Learning. According to the S2R Model, language learning is facilitated
through the interplay between strategies and metastrategies. Learners are active participants who use strategies
to manage their own learning. The S2R Model categorizes strategies into three groups: cognitive, affective,
and sociocultural-interactive. Cognitive strategies enable learners to manipulate and apply L2 information,
while affective strategies help them stay positive and motivated. Sociocultural-interactive strategies aid
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them in negotiating communication and identity. Oxford (2011) argues that learners require sub-skills
of metaknowledge, namely self-awareness, planning and using sources, organizing, implementing plans,
understanding how learning strategies and metastrategies function, and monitoring and evaluating, to apply
the strategies and metastrategies in language learning. Oxford’s (2011) S2R Model is taken as the framework
of this study in an attempt to investigate language learners self-regulation capacity and behaviors.

A number of studies in the related literature demonstrated a positive correlation between self-regulated
English learning and English self-efficacy (Bai & Guo, 2018; Megogwe & Oliver, 2007; Saito, 2020; Shi,
2018; Teng & Zhang, 2020; Wong, 2005). On the other hand, the number of studies focusing on the
relationship between technology-assisted self-regulated English learning strategies and English self-efficacy
is limited (An et al. 2020, 2021; Lai & Gu, 2011; Su et al., 2018; Wang & Chen, 2020) What is more,
these studies only investigated the correlation between the two concepts. Given the results of the related
studies which showed a positive strong correlation between two concepts, there was a need to examine
the predictor effect of technology-assisted self-regulated English learning strategies on English self-efficacy
beliefs of students for four main skills to contribute to the existing literature.

With the breakout of the Covid-19 pandemic, online teaching and learning has replaced face-to-face education
to a great extent in higher education worldwide. This situation has left the learners with a great necessity to take
responsibility of their own learning, in other words, to self-regulate their learning processes (Hung, 2022). In
order to adjust themselves to technology-enhanced learning environments (TELEs), students need to know
how to manage their learning processes by applying technology-based learning strategies. However, students
at preparatory schools are not aware of their capabilities to be autonomous in technology-using settings. They
mostly rely on their instructors to guide them, motivate them, and evaluate their progress. Despite being
defined as “Digital Natives” (Prensky, 2001), who are the natural users of digital technologies, they do not
employ SRL strategies effectively (Alhafidh & Marcelo, 2020). In addition, classes at preparatory schools
in Turkiye do not usually go beyond being only “technologized” classrooms (Shen et al., 2015). To state it
clearly, students are not equipped with strategy instruction on exploiting technology to set goals, manage their
language learning efforts, and self-evaluate the whole process on their own for future experiences. SRL is an
essential 21st century competence (European Council, 2002) that is needed in every domain of education,
including language learning, and it is “in the same line with lifelong learning” (Karatas et al., 2021, p. 57).
Therefore, the problem the current study aims to solve is to demonstrate the current status of preparatory
students in relation to this concept to suggest pedagogical implications on what could be brought to language
classes to develop autonomous and self-efficacious students. Within this context, this study aims to investigate:

1. the average uses and types of Turkish preparatory students’ technology-based self-regulated English
learning strategies and their average English self-efficacy levels,

2. whether by a) gender b) high school type or c) level of English affects Turkish preparatory students’ use
of technology-based self-regulated English learning strategies and their English self-efficacy beliefs,

3. if there is a statistically significant relationship between preparatory students’ technology-based self-
regulated English strategies and their English self-efficacy beliefs in all four skills.

4. whether Turkish preparatory students’ use of technology-based self-regulated English strategies
predicts their English self-efficacy beliefs in all four skills.

METHOD

To be able to address the research questions, a quantitative research method was adopted in this study. 216
preparatory school students studying at a foundation university in Istanbul, Turkiye participated in this study.
Purposive, convenient sampling technique, which falls under the non-probability sampling category was
used for the inclusion of participants. The sampling method was purposive because the preparatory school
students were chosen as they were in a hybrid educational system due to the ongoing Covid19 pandemic.
The students had 24 hours of English classes every week during the module. However, all the lessons were
not face-to-face. The students had 14 face-to-face lessons, and 10 online lessons which took place on Zoom.
This was the reason why English preparatory students were chosen for the study as they were more likely to
be exposed to technology and benefit from it more than students with full-time face-to-face classes which
could give more insights related to students’ experiences about using technology-based English learning
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strategies while they were learning English. The sampling method was also convenient since the participants
were readily available since one of the researchers was already working at the instution and had easy access
to the participants. There were five modules in an academic year, each of which lasts nearly 8 weeks, and the
study took place in the first semester of the academic year during the first module from mid-October to the
end of November. At the beginning of the year, students took the Oxford Placement Exam, and they were
placed according to their placement exam scores ranging from Al level to B2 level. Therefore, students at all
levels were competent enough to understand and complete the questionnaires given in English.

Table 1. Demographic characteristics of the participants

Groups N %
Female 118 54.6
Gender Male 98 454
Total 216 100.0
A2 183 84.7
B1 29 134
Level of English
B2 4 1.9
Total 216 100.0
Private High School 97 449
Type of High School State High School 119 55.1
Total 216 100.0

Instruments

Two self-report questionnaires, namely, the Technology-based Self-Regulated English Learning Strategies
Questionnaire (TSRLSQ) developed by An et al. (2020) and the Questionnaire of English Self-Efficacy
(QESE) developed by Wang (2004) were used in the study. The scales were administered via an online
Google form. Within the online form, items about participants’ demographic characteristics (gender, age,
level of English) were also included to the introduction part.

The TSRLSQ has 26 items consisting of five subdomains, namely motivational regulation strategies (9 items,
a=.81), goal setting and learner evaluation (5 items, o= .78), social strategies (4 items, o= .66), technology-
based English song and movie learning (5 items, o= .76) and technology-based vocabulary learning (3 items,
a=.63). The Cronbach’s alpha reliability coeflicient for the whole scale was 0.89, which confirmed the
solidity of the questionnaire’s reliability. In the questionnaire, there were Likert type answers ranging from
1 (not at all true of me) to 7 (very true of me) points. Skewness and kurtosis coefficients are between + 1.5
and - 1.5 for all the subscales, so the distribution can be accepted as normal (Tabachnick et al., 2011).

For QESE, the reliability and validity of were reported to be high (Wang et al., 2013). It had an internal
consistency of. 96, test-retest reliability of .82, concurrent validity of .55, and predictive validity of .41. The
scale is comprised of four areas to be measured: self-efficacy for listening (8 items, o= .9), self-efficacy for
reading (8 items, o= .89), self-efficacy for speaking (8 items, o= .89) and self-efficacy for writing (8 items,
a=.87). In total, there are 32 items in the questionnaire graded on a seven-point scale ranging from 1 (I am
totally unable to do this) to 7 (I am able to do this well). Each item requires students to assess their abilities
to perform certain tasks in English in all four skills, and the overall reliability of the scale for the current study
was .97. Descriptive statistics for the total scale and the subscales showed that skewness and kurtosis values are
between -1.5 to +1.5. Therefore, the data was normally distributed and parametric tests were applied.

Data Collection and Analysis

In order to collect the quantitative data, the questionnaires were prepared on Google Forms. Then, an online
link (hteps://forms.gle/ExXgl LrVmXtYribG8) and a QR code for the questionnaire (Figure 1) were created so
that it would be distributed to the participants easily. Upon creating the link and QR code for the questionnaire,
the researchers asked for help from the colleagues to share the link and the QR code with the students in their
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the participation was on a voluntary basis upon taking their informed consents. They were
also told that their responses to the questionnaire and their personal information would be
kept confidential. Data collection lasted for approximately five weeks. A

classes. The participants were informed about the aim of the study. They were ensured that E . E

For the analysis of the descriptive data of the scales, percentage and frequency analyses
were used, which included the minimum and maximum values, mean, standard deviation,
skewness and kurtosis values of the sample population. With regard to the analysis of ~ Figure 1. QR
the role of gender and high school type on the use of technology-based self-regulated ~ Code for the
English learning strategies and English self-efficacy beliefs, Independent Samples T-test ~ Questionnaire
were conducted. However, Kruskal Wallis H test was conducted to explore whether level

of English had an effect on students’ use of technology-based self-regulated English learning strategies and
their English self-efficacy beliefs because there were less than 30 students in B1 and B2 levels which required
the conduct of a non-parametric test.

In order to investigate the relationship between students’ technology-based self-regulated English learning
strategies and their English self-efficacy beliefs, Pearson’s Product-Moment Correlation was conducted.
As the normality assumptions of both scales are met (see above) and as a linear relationship was observed
in the scatterplots, correlation and regression analyses were run. Previous studies (e.g. Bai & Guo, 2018;
Saito, 20205 Shi, 2018; Teng & Zhang, 2020) already found both variables to be related to each other, thus
in order to find out if technology-based self-regulated English learning strategy use predicted preparatory
students’ English self-efficacy beliefs, Multiple Linear Regression Analysis tests were applied. Based upon the
studies which investigated the predictor effects of technology-based self-regulated English strategies on self-
efficacy perceptions, TBSRLSQ was set as the predictor variable within the current model. In line with this,
it was hypothesized that technology-based self- regulated English learning strategies scores would predict the
listening, reading, speaking, writing and overall self-efficacy levels of the participants. While constructing the
regression model, the ‘Stepwise’ method was preferred. As a result of the analysis, a single model was obtained.

FINDINGS

To start with the descriptive statistics, the results show that students’ technology-based self-regulated English
learning strategy use was medium, and the technology- based vocabulary learning was the most frequently
used strategy by the participants.

Table 2. Means and Standard Deviation Scores for TSRLSQ and QESE Scales

Scales Min Max X SD

Motivational Regulation Strategies 1.44 7.00 5.00 1.00
Goal Setting and Learner Evaluation 1.00 7.00 4.26 1.36
Social Strategies 1.50 7.00 4.56 1.18
Technology-based English Song- Movie Learning 1.00 4.20 3.19 .75

Technology- based Vocabulary Learning 1.67 7.00 532 1.26
TSRLSQ 1.92 6.46 4.48 .83

Listening 2.25 7.00 4.81 1.20
Reading 1.63 7.00 4.76 117
Speaking 1.63 7.00 4.99 1.13
Writing 1.75 7.00 4.76 1.14
QESE 2.03 7.00 4.83 1.09

Guo and Wei (2019) stated that for a 7-point Likert scale, a mean score in the range of 4.9-7.0 is regarded as
high level, 3.5-4.89 medium level, and 1.0-3.4 low level. Hence, with regard to English self-efficacy scores,
it was found that students’ overall English self-efficacy is at a medium level, and students reported to be the
most self-efficacious in speaking skill, followed by listening, reading and writing skills.
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Table 3. Independent Samples t-Test Results for Comparison of the TSRLSQ and QESE Scales by Gender

Scales Groups X Sd t p Groups X Sd T p
Motivational Female  45.81 835 1498 .135 Private High 46.19 8.72 1.797 .074
Regulation School
Strategies Male 4396 975 State High 4397 921
School
Goal Setting Female 21.94 6.79 .806 214 Private High 22.61 6.60 2,621  .009**
and Learner School
Evaluation Male 2049 677 State High 2020  6.80
School
Social Female 1864  4.71 1362 .175 Private High 18.77 5.06 1.509 .133
Strategies School
Male 17.76 4.75 State High 17.80 4.43
School
Technology- Female 28.64 5.24 2289  .023**  Private High 28.06 5.39 486 .628
based English School
song-Movie .0 2691  5.89 State High 2769 579
Learning
School
Technology- Female  16.50 346 2342  .020** Private High 16.26 3.26 1.080 .281
based School
L’“fgﬁ'ary Male 1531 403 State High 1571 413
earning School
TSRLSQ- Total Female 11938 2056 2246  .026** Private High 120.08 2157 2284 .023*
School
Male 11282 2234 State High 113.40 21.22
School
Listening Female  39.70 9.71 2.033  043* Private High 39.63 9.89 1.563 .119
School
Male 37.05 9.34 State High 37.58 9.33
School
Reading Female 39.16 938 1.821 .070 Private School ~ 38.91 8.97 1.131 259
Male 36.85 9.20 State High 37.46 9.64
School
Speaking Female  40.52 9.25 1.081 .281 Private High 40.79 8.88 1.298 .196
School
Male 39.18 874 State High 39.19 9.13
School
Writing Female  38.95 9.22 1.608  .109 Private High 38.45 8.66 594 .553
School
Male 36.96 8.85 State High 37.71 9.44
School
QESE-Total Female 15833 3550 1.750 .082 Private High 157.78 33.74 1226 222
Score School
Male 150.04 33.62 State High 151.95  35.62
School

Pairwise comparison test results showed that female participants had higher TSRLSQ total scores,
Technology-based English Song- Movie Learning and Technology-based Vocabulary Learning scores than
male participants. As for the findings from the QESE scale, pairwise comparison tests depicted those female
participants had significantly higher listening self-eflicacy scores than male participants. Regarding the effect
of high school type, it was found that participants who graduated from a private high school had higher
TSRLSQ total scores, and goal setting and learner evaluation scores than students who graduated from

public high schools.
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Table 4. Kruskal Wallis H Test Results for Comparison of The Questionnaire of Technology-based Self-
regulated English learning Strategies Scores by Level of English

Scales Groups Mean Rank H df p Difference
o ' Step-2 (A2)(1) 103.25 8.845 2 .012* 2>1
g/'tf;;‘ézti'e‘l”a' Regulation Step-3 (B1)(2) 135.10
Step-4 (B2)(3) 155.75
. Step-2 (A2)(1) 103.67 7.403 .025* ND
S\j’jhﬁfg':g and Learner Step-3 (B1)(2) 133.31
Step-4 (B2)(3) 149.50
Step-2 (A2)(1) 103.95 6.399 .041* 2>1
Social Strategies Step-3 (B1)(2) 134.40
Step-4 (B2)(3) 128.75
Step-2 (A2)(1) 103.00 9.431 .009** 2>1
Step-4 (B2)(3) 129.13
Step-2 (A2)(1) 105.66 4.680 .096 -
Iechn'ology—based Vocabulary Step-3 (B1)(2) 130.21
earning
Step-4 (B2)(3) 81.25
Step-2 (A2)(1) 103.01 9.258 .010* 2>1
TSRLSQ-Total Step-3 (B1)(2) 139.24
Step-4 (B2)(3) 136.88
A2(1) 99.79 23.537 .000** 2>1
Listening B1(2) 154.91
B2(3) 170.63
A2(1) 100.83 19.177 .000** 2>1
Reading B1(2) 146.81 3>1
B2(3) 181.75
A2(1) 102.01 15.206 .000** 2>1
Speaking B1(2) 138.43 3>1
B2(3) 188.50
A2(1) 103.00 10.117 .006%** 2>1
Writing B1(2) 135.36
B2(3) 165.50
A2(1) 100.94 18.723 .000%** 2>1
QESE-Total Score B1(2) 146.05 3>1
B2(3) 182.25

Note. ¥<0.05; **<0.01; NA2= 183, NB1=29, NB2= 4

Pairwise comparison test results showed that TSRLSQ-Total scores, Motivational Regulation Strategies,
Social Strategies and Technology-based English Song- Movie Learning subscale scores of the participants
at B1 level were higher than the participants at A2 level. On the other hand, no statistically significant
difference was found among Technology-based Vocabulary Learning subscale scores according to level of
English (p>.05). As for the self-efficacy, listening and writing self-eflicacy scores of the participants at the
B1 level were higher than the participants at the A2 level. Also, reading and speaking self-efficacy scores
and QESE-Tortal scores of the participants at the B1 and B2 levels were higher than the participants at
the A2 level.
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The Relationship between Technology-based Self-regulated English Learning Strategies
and English Self-efficacy

Statistically significant positive relationships were found among and across all the scales of two questionnaires
(see Table 5). More specifically, all subgroups under the TSRLSQ questionnaire moderately correlated with
the overall English self-efficacy of students except for technology-based vocabulary learning strategies.
Interestingly, among five groups of technology-based SRL strategies, technology-based vocabulary learning
was the least correlated with overall English self-efficacy, although they were reported to be used the most
frequently by the students.

Table 5. The Pearson Correlation Analysis between Students’ Technology-Based Self-Regulated English
Learning Strategies and their English Self-Efficacy

Scales 1 2 3 4 5 6 7 8 9 10
MRS 1

GSLE 636* 1

s 547% 526% ]

TBESML AQ9%K A5 AT

TBVL 320%%  265%%  404%  449%% 1

TSRLSQTotal  ggqux  gg0xx  7s5%x g15m esser

Score

Listening 530%% 586 460%*  581%  266%  600%* 1

Reading 584¥* 7% AQ7¥*  5Q7¥*  332%%  GE7**  8O5¥*

Speaking A60%F 433 487%F  5G1¥*  284¥ 535  8OOF*  810% 1

Writing 506** 526 ABI¥*  573%  O5x  5gOex  7g3%x  g7gkx  g7|xx |
QESE* 555¥ 580 504%F  616%F  313%  635%%  O33%¢  Q55¥x g7k gAp

Note. ¥<.05; *¥*<.01 MRS: Motivational Regulation Strategies, GSLE: Goal Setting and Learner Evaluation, SS: Social Strategies, TBESML:
Technology-based. English Song- Movie Learning, TBVL: Technology-based Vocabulary Learning

Table 6. Regression Analyses for Predicting QESE Subscales by TSRLSQ Scores

Dependent Variable Independent Variable B Standard Error B Beta t p
Constant 4.715 2.807 1.680 .094
Listening GSLE 466 .093 330 4.992 .000%**
TBESML 613 101 357 6.073 .000%**
MRS 151 .072 142 2.106 .036%*
R=.690 R2= 476 df: 3/212 F: 64,237 p=.000
Constant 3.148 2.577 1.222 223
Reading GSLE A74 .086 .345 5.525 .000**
TBESML 567 .093 .340 6.119 .000%**
MRS 202 .066 .196 3.069 .002**
R=.730 R2=.533 df: 3/212 F: 80.705 p=.000
Constant 8.312 2.834 2.933 .004
Speaking TBESML .615 .103 .382 5.952 .000%**
SS 438 126 230 3.461 .001**
MRS 144 .068 144 2.132 .034%*

R=.626 R2=.392 df: 3/212 F: 45.614 p=.000
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Constant 6.696 2.772 2415 .017

Writing TBESML 612 .100 377 6.142 .000%**
GSLE 332 .092 249 3.601 .000%**
MRS 161 071 .160 2.268 .024%*
R=.654 R2=.428 df: 3/212 F: 52.851 p=.000
Constant 24.510 9.874 2482 .014
QESE- Total Score TBESML 2.460 .355 .396 6.932 .000%**
GSLE 1.449 .328 .283 4411 .000%**
MRS .683 .253 177 2.703 .007%*

R=.654 R2=.428 df: 3/212 F: 72.377 p=.000

Note. GSLE: Goal Setting and Learner Evaluation; TBESML: Technology-based English Song- Movie Learning, MRS: Motivational
Regulation Strategies

When the results are evaluated, goal setting and learner evaluation, technology-based English song- movie
learning and motivational regulation strategies subscale scores were found as predictors of the QESE listening,
reading and writing subscales (see Table 6). However, for speaking and writing subscales of the QESE, social
strategies instead of goal setting and learner evaluation acted as the predictor.

DISCUSSIONS AND CONCLUSION

Considering the TSRLSQ and QESE levels of the students, the results showed that students had a medium-
level use of strategies and medium-level English self-eflicacy beliefs. The mean scores for subscales of TSRLSQ
demonstrated that students used lexical applications, online dictionaries, and vocabulary applications to
learn English vocabulary the most frequently. This finding aligns with An et al.’s (2021) study in which
students preferred technology-based vocabulary learning strategies more than others. It was also found that
the students did not use technology-assisted social strategies at a high level. This finding is congruent with
related previous research findings, which either reported social strategies to be the least frequently used
among others (An et al., 2020, 2021; Bekleyen & Hayta, 2015) or to be seldom preferred (Lai & Gu, 2011;
Wang & Chen, 2020). One possible explanation might be related to students’ low proficiency levels as
%384,7 of the them were A2 level learners. Hence, they may not feel confident enough to use technology to
create interactions with native speakers. This lack of confidence may also cause them to seek help face-to-face
and in their L1 rather than through technology.

Regarding the perceived English self-efficacy levels, the results indicated that students did not consider
themselves highly self-efficacious in English. This result is in accordance with studies that investigated
preparatory students’ English self-efficacy levels at universities in Turkiye (e.g. Hol & Guc, 2020; Ilbegi
& Celikoz, 2020; Karanfil & Ari, 2016; Sener & Erol, 2017) all showing that preparatory students
had moderate levels of English self-efficacy. One possible reason why students had medium-level overall
English self-efficacy in the current study might be the lack of vicarious experiences, one of the primary
sources of creating self-efficacy (Bandura, 1997). Due to the Covid-19 pandemic, students do not have
full-time face-to-face lessons. They do not have the opportunity of working in groups in class; therefore,
they usually study individually. They may feel isolated, which could decrease their self-belief in what
they can do. In terms of the specific skills areas, students’ writing self-efficacy level was found to be the
lowest among all skills confirming prior research findings (Ilbegi & Celikoz, 2020; Karafil & Ari, 2016).
Considering that Turkish preparatory students do not usually practice academic English writing before
they enter university, this finding could be explained by the lack of mastery experiences which is one of
the main sources of self-efficacy.
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Another aim of the study was to reveal the effects of demographic variables (i.e. gender, high school type,
and level of English) on the TSRLSQ and QESE levels of the students. In general, females were found to
be more self-regulated in using English learning strategies assisted by technology. Similarly, Kizil and Savran
(2016) showed that female students tend to have greater use of ICT for self-regulated English learning than
males. Furthermore, the quantitative study of Schwam et al. (2021) revealed that females had higher uses of
online SRL strategies than males. In a similar vein, female students’ listening self-eflicacy was significantly
higher than male students. Likewise, Bozkurt and Eksioglu (2018) also found a statistical difference between
genders regarding listening skills in favour of females. Besides, females” use of technology- based song-movie
and vocabulary-learning strategies was significantly higher than males. Since they use more technology-
based self-regulated strategies in general, this might help them adopt some strategies specifically targeting
listening skill, which in turn increased their self-eflicacy perceptions.

In relation to the effect of level, the findings showed that B1 level students used technology-based SRL
strategies more than students at A2 level, implying that the higher the level of English is, the more technology-
based SRL English strategies students use. This finding is in line with the study conducted by Nikoopour
and Khoshroudi (2021) in Iranian context, which demonstrated that language proficiency level affects EFL
learners’ self-regulation. Similarly, in terms of the effect of level of English on self-eficacy perceptions it
was observed that the higher the students’ levels are, the more efficacious they feel in English. This finding
lends credence to Ilbegi and Celikoz (2020) who observed that B2 level students had higher self-efficacy
perceptions than B1 level students, and B1 level students, in turn, reported firmer self-efficacy beliefs than
A2 level students.

As an answer to the third research question, a statistically significant positive relationship between students’
use of technology-assisted English learning strategies and their perceived English self-efficacy beliefs was
detected. This result depicts that the more learning strategies students employ, the more self-efficacious
they feel. Likewise, students with high self-efficacy levels tend to use effective learning strategies more than
students who feel less self-efficacious (Schunk, 1994). This result is in line with the results of previous
studies that presented a positive correlation between the two concepts, showing that self-efficacy beliefs
help students become more motivated to use language learning strategies (Lee et al., 2021; Shi, 2018). The
finding is also in line with studies that demonstrated a significant positive relationship between technology-
based English SRL strategies and English self-efficacy (An et al., 2021; Chung, 2015; Su et al., 2018). One
intriguing result of this part was the weak correlation between the overall English self-efhcacy of students
and technology-based vocabulary learning strategies. Despite the high frequency of use reported by the
students, it did not seem to increase the self-efficacy perceptions of learners. This finding lends support to An
et al. (2020), who showed a weak correlation between technology-based vocabulary learning strategies and
the self-efficacy perceptions of the participants. Likewise, An et al. (2021) found that although students used
technology-based vocabulary learning strategies the most, it did not positively influence students’ English
self—efficacy and their learning outcomes. The reason behind this finding might be that preparatory students
employ technology-enhanced strategies primarily for their immediate needs in terms of vocabulary learning,
such as looking up a new word’s meaning in L1when they need. Therefore, as An et al. (2020, p. 12) states,
students have “a surface vocabulary learning strategy” which may lack long-term benefits to increase their
English self-efficacy.

Apart from examining the relationship between technology-based SRL English learning strategies and
students’ English self-efficacy beliefs, the current study also explored whether employing these strategies
predicts students” self-efficacy beliefs. Regression analysis results showed that goal setting and learner
evaluation, motivational regulation, and technology-based song-movie learning strategies were strong
variables in explaining the change in students’ overall English self-efficacy. This finding that the use of
strategies on goal setting and learning evaluation was a strong predictor of English self-efficacy supports
Su et al.’s (2018) study, where goal setting had a strong effect on participants’ self-efficacy in an online
self-regulated English learning environment. It was also found in the current study that if students use
more technology-assisted strategies to regulate their motivation levels, they can increase their self-efficacy
in all four skills. This finding lends strong support to the belief that motivational regulation is a prominent
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aspect of self-regulated learning (Teng & Zhang, 2018). Technology-based song-movie learning strategies
were the strongest predictor of self-efficacy in overall English, writing, and speaking self-efficacy. In
addition, using self-regulated social strategies was a predictor of only speaking self-efficacy. This might
be explained with the positive influence of applying social strategies on speaking English. Abbasi et al.
(2021) also found that online social strategy instruction had a meaningful effect on improving students’
speaking ability. Similarly, Muin and Aswati (2019) reported that using socio-affective strategies can
improve students’ self-confidence in speaking English.

Pedagogical Implications

Based on the finding that employing technology-based SRL English strategies influences students’ English
self-efficacy positively, incorporating these strategies in the classroom setting can help students develop
higher self-efficacy in English. Self-regulated learning is teachable (Boekaerts, 1997); therefore, EFL
instructors can create inspiring learning environments to stimulate the use of technology-based SRL
English strategies where students are taught these strategies explicitly. Furthermore, it was found out
that use of technology-assisted English learning strategies and perceived English self-efficacy beliefs are
related to each other. Hence, enhancing students’ English self-eficacy beliefs can help them become
more self-regulated in language learning. Preparatory school directors should consider redesigning how
online lessons are delivered. Rather than focusing on individual performances, more collaborative projects
can be integrated into lessons where students can increase their self-efficacy by observing others’ use
of technology to self-regulate their English learning. Thirdly, building upon the predictory effects of
goal setting and learner evaluation, motivational regulation, and technology-based song-movie learning
strategies on self-efficacy beliefs, creating learning environments/activities that increase learner motivation
and self-directed learning can be suggested. Overall, it is important for currently working EFL teachers
to be aware of technology- based SRL English strategies themselves and have the knowledge and skills of
how to stimulate their use. In order to address this need, professional teacher training programs can be
designed to provide teachers specifically with the knowledge of using technology-based strategies to self-
regulate English learning. When EFL instructors experiment with technology-enhanced SRL, this can
impact their pedagogy of strategy instruction.

Limitations and Future Research Directions

When interpreting the outcomes of this research, it is important to keep in mind that there are certain
restrictions in this study that need to be addressed in future research. To begin with, the study included
only 216 preparatory students from one foundation university in Turkiye, and the distribution of
participants was not equal across all levels. While there were 183 participants from the A2 level, the
number was 29 for B1 level. Expanding the sample size by equal sampling from each proficiency level
and conducting research in different settings, such as state universities, would increase the applicability
of the findings. Hence, future studies can be applied to a broader sample size representative enough for
each proficiency level which would enhance the validity of the findings for getting more insight into the
dynamic relationship between technology-based SRL and English self-efficacy perceptions. Furthermore,
the data was collected using self-reported surveys, which are prone to bias. Therefore, to reduce the
drawbacks of self-reported data, it is necessary to obtain qualitative data to support the statistical findings
presented in this study. Lastly, a longitudinal study focusing on the students’ development of technology-
based SRL English strategies can be conducted and a training model can be presented as a product to train
students how to apply these strategies.

Authors’ Note: A part of this research was presented at the Canakkale Onsekiz Mart University
International Social Sciences Conference, Canakkale, Turkiye.
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ABSTRACT

The advent of the COVID-19 pandemic has had a huge impact on everyone’s lives. To prevent the spread of
the coronavirus, people were ordered to stay at home, whether or not they were infected. Due to psychological
issues such as stress, anxiety, and depression, these lockdowns had major consequences to one’s mental
health. The study aimed to assess the level of anxiety and examine the factors that cause it among graduate
students. The study employed a mixed method following an embedded design. Data were collected through
an online survey administered to 116 graduate students of the College of Public Affairs and Development at
the University of the Philippines, Los Bafios. Using the Generalized Anxiety Disorder (GAD-7), the study
found that almost three-fourths of the graduate students had anxiety. Unstable internet connection, online
academic requirements, and learning loss were among the major factors that contribute to their anxiety.
Accordingly, policies and interventions should be crafted to ensure that graduate students thrive in this “new
normal” of teaching and learning,.

Keywords: Mental health, learning loss, anxiety, stressors, academic delay, generalized anxiety disorder,
adult anxiety.

INTRODUCTION
The COVID-19 pandemic has caught everyone off guard, putting millions of people’s lives in danger all

around the world. Long months of lockdown harmed the economy, with the education sector absorbing
a substantial share of the burden (Townsend, 2020). Following the closure of a number of schools and
universities, there was an urgent and compelling need to transform the mode of instruction from a physical
setting to an online digital world of teaching and learning (Kapasia et al., 2020). At the time, it was deemed
that online education was the most viable choice.

According to Aucejo et al. (2020), online learning is far more effective than traditional learning, and various
government agencies require educational institutions to follow guidelines and recommendations in order
to encourage students to continue learning remotely in this challenging learning environment in order to
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improve the e-learning setup. On a broader scale, this rapid educational advancement has had a profound
influence on learners of all ages (Hassan et al., 2022). Changes in travel restrictions and the closure of
educational institutions worldwide would have a significant influence on students’ education, personal
relationships, and psychological well-being (Odriozola-Gonzalez et al., 2020).

Several studies conducted among university students demonstrated an increase in anxiety or depression, as
well as financial instability, as a result of the global pandemic (Aucejo et al., 2020; Dhar et al., 2020; Eloff,
2021; Esteves et al., 2021; Garvey et al., 2021; Firang, 2020; Fornili et al., 2021; Jones et al., 2021; Marelli
etal., 2021; Pokhrel & Chhetri, 2021; Tee et al., 2021; Wang et al., 2022). However, very few studies focus
on graduate student anxiety.

Petry (2002) classified graduate students as young adults (ages 18 to 35), middle adults (ages 36 to 55), and
older adults (ages 56 and up). Batterham et al. (2021) reported that adults have experienced psychological
symptoms as a result of the pandemic, including COVID-19-related financial stress, social impairment, and
work impairment. On the other hand, Hawes et al. (2021) found that greater COVID-19 school worries
were uniquely related to an increase in depressive symptoms. Given this condition, it is projected that many
students’ university experiences would lead in a more difficult scenario. As a result, this perceived stress would
have a long-term impact on their emotions, thinking and learning processes, and mental health. According
to dela Fuente (2020) and Karaman et al. (2017), a variety of elements associated with the teaching-learning
process contribute to academic stress.

In this research, we studied and analyzed the potential effects of the COVID-19 pandemic on the lives of
graduate students. Specifically, we examined the factors that influence the anxiety level and its relationship
to COVID-19 stressors among graduate students. The purpose of the study is to provide administrators with
policy recommendations for developing effective mental health program interventions for graduate students.
The results of the study may contribute to the growing literature on the impact of pandemic-related anxiety
among students, particularly graduate students.

METHOD
Study Design

The study employed a mixed method following an embedded design. Creswell and Plano Clark (2007)
explain this strategy in which one data collection plays a secondary, supporting role in the study based on the
other type. In the context of this research, qualitative data provides substantial support for the quantitative
findings, notably regarding the factors that affect graduate student anxiety and stress. The research noted that
a single dataset is insufficient, that a variety of questions must be addressed, and that each kind of question

requires a distinct set of data. The quantitative portion of the study was heavily patterned on the study of
Cao et al. (2020).

Study Instrument

Data were collected using an online survey instrument via Google Form with informed consent and
distributed to all graduate students of the College of Public Affairs and Development, University of the
Philippines Los Banos. It was composed of three parts: profile, anxiety severity, and COVID-19 stressors.

The profile inquired about the basic information of graduate students, such as sex, age, marital status,
degree enrolled, country of origin, stability of income, type of student, COVID-19 inoculation, and internet
connection.

A seven-item Generalized Anxiety Disorder Scale (GAD-7) was used to assess the anxiety severity. Each of
the seven questions on the GAD-7 was based on one of seven core symptoms of generalized anxiety disorder,
and inquired about the frequency with which the symptoms have been present during the previous two
weeks (Toussaint et al., 2020, as cited in Cao et al., 2020). With a total score between 0 and 21, respondents
rated how often they experience each symptom on a 4-point Likert scale ranging from 0 (not at all) to 3
(nearly every day). The GAD-7 is a well-validated screening instrument, and it has demonstrated good
internal consistency (Cronbach’s a = 0.880).
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Meanwhile, the study also used a researcher-made instrument on COVID-19 stressors that included
constructs on academic delay, academic requirements, learning losses, gradual reopening of classes, impact
on daily living, and economic impact. Respondents reported their agreement using a 5-point scale, from
1 strongly disagree to 5 strongly agree. The instrument has demonstrated acceptable internal consistency
(Cronbach’s o = 0.735). Also embedded in the survey are open-ended questions on the causes of anxiety and
academic-related worries.

Study Sample

The researcher has no access to the list of graduate students due to a data privacy policy. Hence, the study used
non-probability sampling, particularly convenience sampling. For the sample size, the study employed the
statistical power analysis of Cohen (1992), a quantitative method typically used in the behavioral sciences.
Using Cohen’s table of power analysis, the study has arrived at a minimum number of respondents of 97
(a=.05, f*=.15, 7). A total of 116 responses was collected, which is beyond the minimum required samples
for the number of independent variables.

Data Analysis

The quantitative data was analyzed using SPSS Version 23. The demographics of graduate students were
analyzed using descriptive statistics. The study employed a univariate analysis, a nonparametric test, to look
for correlations between characteristics and anxiety levels in graduate students (Abdellatif et al., 2020, as
cited in Cao et al., 2020). The Spearman’s correlation coeflicient, , was used to examine the relationships
between COVID-19-related stressors such as academic delay, online academic requirements, learning loss,
class reopening, impact on daily living, economic impact, and anxiety level. A two-tailed <.05 was considered
statistically significant. Variables with statistical significance were identified and included in multivariate
logistic regression analyses. The odds ratio (OR) with a 95 percent confidence interval was used to estimate
the strength of associations.

Furthermore, the qualitative data was subjected to content analysis. This tool was used to subjectively analyze
the substance of text data from open-ended survey questionnaires through a systematic, precise, and careful
coding process and the identification of themes or patterns (Neuendorf, 2018).

FINDINGS

The survey was completed by 116 graduate students of the College of Public Affairs and Development at
the University of the Philippines Los Bafios. Almost three-fourths (74%) of the respondents were female,
and nearly half (48%) were single. The average age of the respondents was 36 years old. Moreover, majority
(73%) of them were part-time students who were mainly taking master’s degree programs (56%), living in
the Philippines (96%), and with a stable income (93%) and internet connection (81%). On the status of
COVID-19 vaccination, a large majority (95%) of the respondents were fully inoculated. Table 2 shows the
demographic and other characteristics of the respondents.

Level of Anxiety of Graduate Students during the Pandemic

The survey was administered from December 22, 2021, to January 10, 2022. It was the end of the first
semester wherein students were likely preoccupied with fulfilling course requirements. It has also been nearly
two years since the World Health Organization declared COVID-19 a pandemic. At the time of the survey,
countries aimed to achieve herd immunity through vaccination, but they were also concerned about the
virus’s new variants. Table 1 shows that the graduate students have varied levels of anxiety. Most of them
have mild anxiety (40.5%). More than a quarter of them have minimal or normal levels of anxiety (27.6%).
Almost one-third have either moderate (14.7%) or severe anxiety (17.2%).
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Table 1. Number of students with different levels of anxiety (#=116)

Anxiety Level Frequency Percentage
Minimal Anxiety 32 27.6
Mild Anxiety 47 40.5
Moderate Anxiety 17 14.7
Severe Anxiety 20 17.2

Factors Affecting Graduate Student’s Anxiety during the Pandemic

Univariate Analysis

In Table 2, the relationship between the demographic variables of graduate students and their level of anxiety
is shown. Among the seven variables, internet stability is the only variable with a significant effect on anxiety
(p <.05). This means that the anxiety levels of graduate students are significantly different between those with
stable and unstable internet connections. All other variables have no significant effect on anxiety (p >.05).
Noticeably, half (50%) of the students who had no stable income (50%) and more than half (54%) who had

no stable internet (54%) had symptoms of moderate to severe anxiety.

Table 2. Univariate analysis of graduate students” anxiety caused by the pandemic.

Anxiety Level

Variable Total Statistics P value
Minimal Mild Moderate Severe

Sex -.2592 .796
Male 30 10(33%) 10(33%) 4(13%) 6(20%)
Female 86 22(26%) 37(43%) 13(15%) 14(16%)

Degree Enrolled -1.065° .287
Master’s 65 26(40%) 16(25%) 10(15%) 13(20%)
Doctorate 51 21(41%) 16(31%) 7(14%) 7(14%)

Country of Origin -1.265° .206
Local 111 32(29%) 44(40%) 17(15%) 18(16%)
Foreign 5 - 3(60%) - 2(40%)

Stable Income -1.209° 227
No 8 1(13%) 3(38%) 2(25%) 2(25%)
Yes 108 31(29%) 44(41%) 15(14%) 18(17%)

Type of Student -1.345° 179
Part time 85 25(29%) 37(44%) 9(11%) 14(16%)
Full time 31 7(23%) 10(32%) 8(26%) 6(19%)

COVID-19 Vax 3.867° 145
No 4 - 3(75%) - 1(25%)
Partially vax 2 2(100%) - - -
Fully vax 110 30(27%) 44(40%) 17(15%) 19(17%)

Internet Stability -2.008° .037
No 22 4(18%) 6(27%) 6(27%) 6(27%)
Yes 94 28(30%) 41(44%) 11(12%) 14(15%)

2 Mann-Whitney test

b Kruskal-Wallis test
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Correlation between COVID-19 Related Stressors and Anxiety Level

Table 3 shows the weighted mean of COVID-19 related stressors and the correlation between graduate
students’ stressors and anxiety. The study found that the respondents generally agreed with the six statements
that describe their worries due to the COVID-19 stressors. When asked which of the six stressors they were
experiencing most, students cited online academic requirements (31.9%), economic impact (21.6%), and
the gradual reopening of classes (14.7%) as the most troubling.

Table 3. Correlation between COVID-19 related stressors and anxiety level.

COVID-19 Related Stressors Weighted Respondents’ Primary AnxietyLevel value
Mean Stressor

Academic delay 3.72 10(8.6%) 373 <.001
Online Academic Requirements 3.96 37(31.9%) A74 <.001
Learning Losses 3.78 3(2.6%) 456 <.001
Gradual reopening of classes 3.67 17(14.7%) .308 .001

Influence on daily living 3.91 16(13.8%) 487 <.001
Economic impact 3.99 25(21.6%) 409 <.001

r Correlation coefficient.

All COVID-19-related stressors are significantly correlated with students’ levels of anxiety. Online academic
requirements, learning losses, influence on daily living, and economic impact have significant strong
relationships with anxiety (p< .001). Academic delay (p < .001) and gradual reopening of classes (p < .01)
have a significant moderate relationship with anxiety.

Ordinal Regression Analysis

The result of the ordinal multivariate analysis of factors associated with anxiety is presented in Table 4.
Significant variables for the univariate (Table 2) and correlation analysis (Table 3) were included in the
ordered logistic regression. In the model test, a significant improvement in the fit of the final model over the
null model [X* (7) = 53.877, p < .001]. Three significant factors were found in the ordinal regression analysis,
the internet stability (OR =2.198, 95% CI = .864 - 5.595), online academic requirements (OR = 1.886, 95%
CI = 1.138 — 3.060), and learning loss (OR = 1.883, 95% CI = 1.245 — 2.848). The odds ratio of >1 suggests
an increasing probability of being at a higher level on the dependent variable as values on the independent
variable increase. Hence, when the graduate student’s internet connection becomes unstable, there is 2.198
times increase in the level of anxiety (p = .099), holding all other variables constant. Moreover, for every one
unit increase in worries about online academic requirements (p = .013) and learning loss (p = .003), there is
1.8806 times, and 1.883 times increase in anxiety, respectively.

Table 4. Ordinal regression analysis result

Factors SE OR P OR(%CI)
Internet Stability 4767 2.198 .099 (.864, 5.595)
Academic Delay .2282 .803 337 (.,513,1.256)
Online Academic Requirements 2522 1.886 013 (1.138, 3.060)
Learning Loss 2110 1.883 .003 (1.245, 2.848)
Gradual Reopening of Classes .1899 975 .894 (.672,1.415)
Influence on daily living 2672 1.506 126 (.892, 2.543)
Economic Impact 2701 1.394 219 (.821, 2.306)

SE Std. Error, OR Odds Ratio, Cl Confidence Interval
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DISCUSSIONS

Indubitably, the COVID-19 pandemic has had a psychological impact on students at various levels. Results
of the study indicate that almost three-fourths (72.4%) of the survey participants exhibited anxiety, 14.7%
of them had moderate anxiety, and 17.2% had severe anxiety. Similar studies across the world have also
found varying but alarming cases of anxiety among students due to the pandemic (Baloran, 2020; Cao et
al., 2020; Islam et al., 2020; Lasheras et al., 2020; Lee, 2020; Rakhmanov & Dane; Savitsky et al., 2020;
Wang et al., 2020).

Graduate students, like undergraduates, are facing the effects of the pandemic. According to the reported
cases in the Philippines for 2021, the prevalence of infection is highest among adults. In the study, the
average age of the respondents was 36 (Min = 23, Max = 63). The average age of the responders falls within
Stage 7 of Erik Erikson’s phases of psychological development (Generativity vs. Stagnation). Adults attempt
to develop or cultivate things that will outlive them during this period, frequently through raising children
or contributing to favorable improvements that benefit others (Ehlman & Ligon, 2012). This is probably
why the respondents are anxious about their daily lives and the economic impact of the pandemic, aside
from their academic concerns. According to Respondent No. 21, “Due to the pandemic, prices and basic needs
of my family, such as medicine, electricity, water supply, and food, among others, have started to increase.”

Meanwhile, a 2020 nationwide survey conducted throughout the United States found that 27 percent of
parents reported worsening mental health for themselves, and 14 percent reported worsening behavioral
health for their children (Faisal et al., 2021). In the study of Parczewska (2021) in Poland, she also found
anxiety among parents about issues related to homeschooling and the future of their children. Similarly,
one of the respondents in this study stated: “/ find it hard to manage and complete all the requirements while
assisting my kids who are also doing their requirements online” (Respondent No. 6). In addition, Ehlman
and Ligon (2012) claim that contributing to society and doing things for the benefit of future generations
are essential desires during the generativity versus stagnation stage of development. This has been one of
the worries of graduate students; as one pens, “/ worry more for my countrymen who live on a per-day wage.
The instability the pandemic brings aggravates the health, nutritional, and educational considerations of our
countrymen on the fringes of society” (Respondent No. 73).

Aside from the impact of the pandemic on daily life and the economy, graduate students are also anxious

about academic-related concerns such as academic delay (r = .373, p<.001), online academic requirements

(r = 474, p<.001), learning loss (r = .456, p<.001), and gradual reopening of classes (r = .308, p<.01).

Fear of academic delay (FAD) has been one of the causes of anxiety and other psychological distress

among students (Cao et al., 2020; Dhar et al., 2020; Hossain et al., 2021). Ten, or 9%, of the respondents

find this factor the primary cause of their anxiety. Most of the responses are linked to the writing of their

papers, such as theses, dissertations, and feasibility studies. Respondent No. 32 shared: “7he conduct of
data-gathering for my dissertation might be severely affected due to the pandemic.”

Online academic requirements are the primary cause of anxiety among graduate students. As the pandemic
continued to pose a threat on public health and safety, higher educational institutions (HEIs) and teachers
in the Philippines shifted from traditional face-to-face instruction to remote learning (Tolidong & Toquero,
2020). The sudden shift has impacted all the school stakeholders, particularly the students. In Indonesia,
Nihayah et al. (2021) found an anxiety disorder among university students due to online lectures. Their
study also found a significant association between worries about online academic requirements and the level
of anxiety among graduate students. Generally, in this study, the responses of the students to an open-ended
question provide three major themes: work life and school balance, heavy requirements, and mental health
issues. According to Respondent No. 103, “/ am also supervising the remote learning of my two children on top
of my full-time work. It is challenging to provide enough time for academic requirements as well.” The pandemic
has changed the way people live and work (Iriwanto et al., 2021). During the pandemic, graduate students
tend to play different roles at home, including being parent-teachers, employees on work from home
arrangements, and students at the same time. Garbe et al. (2020) claimed that parents found difficulties
in balancing responsibilities, learning motivation, accessibility, and learning outcomes. Respondents also
consider heavy requirements one of the causes of anxiety. As Respondent No. 75 penned, “/ worry about the
online academic requirements this semester. Most requirements are so many that they pile up at once. I am always

72



afraid of not meeting the standards.” Lastly, the respondents were also concerned with their mental health,
which was heavily affecting their time in meeting their academic requirements. Respondent No. 87 said,
“It worries and bothers me a lot when I'm thinking of other problems too. I cannot focus and do them properly.”

Learning loss is also one of the significant stressors for graduate students. The term “learning loss” is often
used in the academic literature to indicate student knowledge and ability losses. Learning loss happens when
educational progress is not made at the same pace as it has traditionally been made in comparison to prior
years (Pier et al., 2021). Learning loss has been a new emerging topic due to the pandemic (Donnelly &
Patrinos, 2021). For graduate students, “nothing can beat interpersonal interaction and the exchange of ideas
personally” (Respondent No. 5). Most graduate students still prefer face-to-face classes to the current set up.
As respondent 114 stated,

“I did wish to have in-person classes for better learning absorption and focus, but this online learning
mode works for me now, albeit its limitations; often I juggle 3 shifts (paid work, care work at home,
and online learning). Its only in the past 2 weeks that I've availed myself of personal leave from
work, but its also the time for writing school-related papers. And I still felt like I was so slow.”

Another academic stressor is the gradual reopening of classes. After two years of remote classes, higher
educational institutions in the Philippines are planning to conduct a gradual reopening of classes. Some
respondents were alarmed and anxious about the plan. Respondent No. 46, for instance, is anxious about
being infected if the reopening is pursued. “7 worry about the gradual reopening of classes next semester because
even if I am fully vaccinated, it makes me very anxious about traveling by PUV since I don’t have any private
vehicles to use to go to the UP campus.” Some are also anxious about the new surges caused by new variants. “/
am anxious about the gradual reopening of classes next semester, because most students might be exposed, especially
now that there is a new variant, and there is a possibility that they might bring the disease back home to their
Jfamilies. Like me, for instance, I have a newborn baby at home” (Respondent 115).

Lastly, unstable internet connection serves as one of the main sources of anxiety among the graduate students.
The level of anxiety of students with an unstable internet connection is twice that of students with a stable
internet connection. This finding supports the earlier findings of Paul et al. (2020), Islam et al. (2020),
Muslimin and Harintama (2020), Hoque et al. (2021), Sifat (2020), and Lee et al. (2021).

CONCLUSION AND RECOMMENDATIONS

Graduate students of the College of Public Affairs and Development, University of the Philippines Los Bafos
have exhibited anxiety during the pandemic. The anxiety of the graduate students has a positive significant
relationship with their worries on academic delay, online academic requirements, learning loss, gradual
reopening of classes, impact on daily living, and economic impact. On the other hand, unstable internet
connections, worries about online academic requirements, and worries about learning loss are the three
factors associated with their anxiety. With the foregoing findings, the study recommends that the college
design a mental health program for graduate students while considering the following: (1) Create a program
that will motivate and guide the graduate students who are working on their dissertation, thesis, or feasibility
report; (2) recognize that some graduate students are having difficulty with unstable internet connections;
(3) professors must be mindful when assigning course requirements, but they must also ensure that students
acquire the necessary competencies for the course; (4) professors should design flexible or online learning
environments in which the students can interact in the same way they would in a face-to-face setting; and (5)
the physical infrastructure should not only be the main consideration of the administration in the reopening
of classes but also the safety of the students in public transportation and the status of COVID-19 cases.

One limitation of this study is that it was conducted in a specific context and population, limiting the
generalizability of the findings to other contexts or populations. The study was only focused on graduate
students at a particular university in the Philippines, which may not be representative of the experiences
and anxiety levels of other student populations. In addition, the study was conducted during a specific time
period, which may not reflect the ongoing and evolving effects of the COVID-19 pandemic on the anxiety
levels of students. Lastly, the study did not investigate potential protective factors or coping mechanisms
that could mitigate anxiety levels among graduate students during the pandemic. Future research may
therefore focus on these limitations.
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