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Abstract---Online learning causes student anxiety during the Covid-

19 pandemic. Anticipatory guidance is a form of guidance provided for 
students to anticipate the occurrence of anxiety. However, the 

problem is that students in Indonesia consider learning assignments 

to be the cause of anxiety during online learning. This makes the 
reason that the importance of guidance for students in preventing 

anxiety so that online learning can be carried out effectively. The 

purpose of this research is to build an android-based application to 
anticipate the occurrence of anxiety for students that is easily 

accessible and understandable. This research method uses Research 

& Development (R&D). The subjects in this study were material 

experts, media experts, and students. The data collection tool used is 
in the form of a validation sheet to obtain an assessment of the 

validator or experts. The results show that after design validation by 

the three material experts an average score of 84.8 was very good and 
the validation of the three media experts obtained an average score of 

72.14 in the good category. Based on the ten student opinions 

regarding anticipatory guidance on anxiety using an Android-based 
application, the score was very good in terms of appearance, ease of 

use of the application and material content related to material clarity, 

and language. Of the ten students' opinions regarding the android-
based application, it gave a proper value to be used as anticipatory 

guidance on student anxiety during online learning during the 

COVID-19 pandemic. 
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Introduction  

 

Student problems related to social anxiety become a major factor causing anxiety, 

where student anxiety is seen in academic activities, namely task completion, 
lecture process, implementation of practicum, report generation, and completion 

of the final project as a graduation requirement to face Drop Out (Naa, 

Komalasari, & Wahyuni, 2016). Most health students reported mental health 
problems such as anxiety, depression, stress, and other emotional states, where 

moderate and severe anxiety was experienced by some health students who 

carried out home education by studying online during the COVID-19 pandemic 
(Purnama, Susaldi, Mukhlida, Maulida, & Purwati, 2021). Students have different 

responses in facing a variety of demands that each student must be able to 

achieve (Maulina, 2019). 
 

Active learning can increase and decrease student anxiety depending on how 

active learning is applied (Cooper, Downing, & Brownell, 2018). Online learning 

causes student anxiety, one of the causes is learning assignments (Livana. 
Mubin, & Basthomi, 2020). Some research results state that the factors that 

affect anxiety are negative feelings, learning effectiveness, negative emotions and 

persistence in learning, where students who drop out of school show higher levels 
of anxiety than persistent students (Lakhal, Khechine, & Mukamurera, 2021). 

Other studies that affect anxiety include academic delays, the impact of daily life, 

and social support (Biswas & Biswas, 2021); quantity and relative weight of 
assessments on academic and metacognitive performance (Silaj, Schwartz, Siegel, 

& Castel, 2021); gender (Chien, Lin, Hsiao, Chang, & Chan, 2021); the first year 

of college and excessive internet use (Rahman, Saiful Islam, Mamun, Moonajilin, 
& Yi, 2020); marital status and ancestry (Perz, Lang, & Harrington, 2020); poor 

academic performance is more prone to anxiety (Lee, Jeong, & Kim, 2021); 

excessive use of mobile phones during learning and gender (Krylova et al., 2020); 

age, gender (Coakley, Le, Silva, & Wilks, 2021); gender (Pandey et al., 2021); 
shame and self-esteem (Wu, Qi, & Zhen, 2021); demographics, gadgets, internet 

(Cleofas & Rocha, 2021); genetics, personality, and life events (Marie, SaadAdeen, 

& Battat, 2020). Further findings show that victims of childhood trauma, 
economic factors, alcohol and drug dependence, disadvantage, feelings of 

inadequacy cause anxiety, while social factors do not cause anxiety (Downey & 

Crummy, 2022). 
 

Most students with moderate or severe mental health symptoms have never used 

mental health services. So it is important to proactively reach out to students, 
identify students who are at risk of mental health problems, and provide 

accessible care (Lee, Jeong, & Kim, 2021). The anxiety level of nursing students is 

higher than the anxiety level of medical students in pre-clinical practice (Romo-

Barrientos et al., 2020). 
 

Previous research has argued that concerns about the use of technology in online 

assessment, exploring students' perspectives on online assessment, partly from 
students' resistance to online assessment is due to difficulties in breaking past 

habits. They are used to paper-based tests and do not feel ready to proceed to 

online exams; they have an inherent distrust for technology. They believe that the 
newer generation may be more receptive to online assessments as they are more 
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familiar with technology (Khan & Khan, 2019). The five dimension scales of 

students' distance learning attitudes are: attending online lectures, 
communicating online with supervisors, online collaboration with colleagues, 

finding access and studying educational materials, and doing assignments and 

homework online (Tzafilkou, Perifanou, & Economides, 2021). Based on these 
findings, students need guidance and counseling services as a companion in 

completing the learning process. 

 

Guidance and counseling services help students to develop, be independent and 
able to solve their own problems (Jarkawi, Anwar, Fauzi, & Madiah, 2017). There 

is a relationship between anxiety, positive and negative academic emotions, 

independent learning, and performance. In addition, the data highlight important 
emotional differences between men and women that have the potential to 

influence anxiety retention (Pelch, 2018). Effective use of online resources 

designed and based on language as a linguistic technique to reduce student 
anxiety (Zhang, 2019). Overcoming cognitive anxiety through game-based 

learning supported by mobile intelligence technology has encouraged the renewal 

of teaching and learning models. Smartphone-based Question-Observation-Doing-
Explanation (QODE) model (Yang, Zhang, Kong, Wang, & Hong, 2021). Based on 

this background, it is necessary to build an Android-based anticipatory guidance 

application for anxiety to anticipate the occurrence of anxiety for students which 

is easily accessible and understood as anticipatory guidance for anxiety. 
 

Method 

 
In an effort to anticipate student anxiety in online learning to produce android-

based applications, researchers used Research & Development (R&D) by adapting 

the Borg & Gall (1983) model in Gustiani (2019), namely 1) Needs Analysis; 2) 
Collecting data; 3)Product Design; 4) Design Validation; 5) Design Revision, 6) 

Product Trial. The object of this research is an android-based application. While 

the subjects in the research that the researchers took consisted of 3 material 
experts and 3 media experts and 10 students. The application is tested by two 

experts or experts, namely media experts and material experts. The feasibility of 

an android-based application for students as one of the educational learning 

media is obtained from an expert assessment using an application feasibility 
instrument. This research has been declared ethically worthy by the Health 

Ethics Commission of the Kendal School of Health Sciences with number no. 

33/KEPK/STIKESKendal/XII/2021. 
 

Results 

 
The results of this study have designed an Android-based anticipatory guidance 

application for anxiety that has been tested for product feasibility. The following 

are the results of the research that has been carried out: 
 

Results of designing and making anticipatory guidance anxiety applications 

 
Anxiety anticipatory guidance application is designed as a guide to prevent 

anxiety for students in preventing anxiety. Anxiety anticipatory guidance 
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application consists of six frames. The Main Frame contains the Title, Greeting 

"Welcome to Setting" and Instructions for Filling in and Starting the Application. 

1. The 1st frame contains the "Screening" menu to detect potential anxiety that 

occurs in students in online learning by using 7 questions related to anxiety 
from the DASS-21 questionnaire. 

2. The second frame contains anxiety material which consists of a choice of 

material menus that include definitions, anxiety-causing factors, anxiety 
responses, coping sources, coping mechanisms, which have been compiled 

according to the concept of the stress adaptation model of Stuart (2013). 

3. In the 3rd frame is the “Anticipatory Menu” which contains 3 guidelines that 
students can do in preventing and overcoming anxiety 

4. The 4th frame is the "Survey" menu, students are asked to fill out a survey 

about the level of student knowledge in preventing anxiety. 
5. The 5th frame is the "My Account" menu which functions to create an account 

to log in to this application, but not all of them have to create an account in 

order to use this application. 

6. The 6th frame contains the "Chat counselor" menu whose function is to 
facilitate students to communicate with the counselor if there are problems 

when filling out the survey or they still do not understand the material listed 

on the menu. 
 

To end and exit the application, click the back sign on the mobile screen. The 

anticipatory guidance anxiety application interface design is made simple so that 
students do not experience difficulties in using it. The design of the anticipatory 

guidance anxiety application can be seen in the image below. 

 

 
Figure 1. Anxiety Anticipatory Guidance App 
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Anticipatory guidance anxiety application design validation 
 

Before the application media is used en masse, application validation has 

been carried out to see the feasibility of the application. Validation is carried 
out by experts called validators to evaluate and assess the quality of the 

application both in terms of materials and media that have been designed. 

Anxiety anticipatory guidance application validation was carried out by 3 

experts on anxiety material and 3 media experts in the field of information 
technology. At this stage, material experts assess the quality of appropriate 

anxiety material, language quality, illustration or picture quality, and quiz 

questions or questions. Meanwhile, media experts evaluate application 
efficiency, graphic quality, animation or image quality, navigation quality, and 

icon quality. Assessment of applications by material experts and media 

experts was carried out by filling out questionnaires and assessment sheets 
to assess the feasibility of media for students in preventing anxiety. 

Validation involving experts is carried out to produce evaluations and 

suggestions in product development. The results of the media expert's 
assessment of the application of anticipatory guidance on anxiety are shown 

in table 1. 

 

Table 1. 
The Average Result of Assessment from All Media Experts (n=3) 

Media expert Value Category 

Media expert 1 75 Good 

Media expert 2 83,5 Very good 

Media expert 3 77,84 Good 

Average  78,78 Good 

 
Table 1 can be concluded from the assessment of the three experts that the 

application is good and feasible for field trials with revisions. The results of all 

aspects of the application media show an average value of 78.86 which is 
included in the Good category because it is in the range of values of 60-80. 

and declared “Eligible” or “Valid”. Ratings with a good category on this 

application cannot be separated from revisions and input from media experts 
to improve the application to make it even better. From the assessment of the 

three media experts, of course there is a very good assessment. 

 

Table 2. 
The Average Result of Assessment from All Material Experts (n=3) 

Average  Value Category 

Average  79,0 Good 
Average  83,6 Very Good 

Average  87,8 Very Good 

Average  84,8 Very Good 

 
Table 2 can be concluded from the assessment of the three experts that the 
application is very good and feasible for field trials with revisions. The overall 

results of the application material aspects show an average value of 84.8 
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including in the very good category because it is in the 80-100 value range. From 

the assessments of the three material experts, there are assessments that are 

already very good and some are less good, namely on the points of conformity of 

practice/test questions with basic competencies, suitability of language and 
pictures. Besides that, media experts suggested adding some material to students 

related to interventions that can be done to prevent anxiety. 

 
Product Trial Against students 

 

Based on the results of product trials on 10 students, data on responses to the 
application of anticipatory guidance on anxiety were obtained as shown in table 3. 

 

Table 3. 
Average Student Response Results (n=10) 

No Respondent Value Category 

1 Respondent 1 84,9 Very Good 

2 Respondent 2 81,5 Very Good 

3 Respondent 3 81,8 Very Good 

4 Respondent 4 81,7 Very Good 

5 Respondent 5 74,2 Good 

6 Respondent 6 70,8 Good 

7 Respondent 7 88,5 Very Good 

8 Respondent 8 81,1 Very Good 

9 Respondent 9 79 Very Good 

10 Respondent 10 79 Very Good 

Avarage  72,14 Good 

 

Table 3 shows that the majority of respondents gave an opinion on the application 

of anticipatory guidance on anxiety with very good categories in terms of 

appearance, application, ease of use, ease of choosing menus, clarity of material, 
clarity of language. 

 

Discussion 

 
Respondents' results showed that the majority of respondents gave opinions on 

personal psychoeducational applications with very good categories in terms of 

appearance, application, ease of use, ease of choosing menus, clarity of material, 
clarity of language. Guidance and counseling services carried out by other 

researchers belonging to Kurniawan (2018) said that the guidance service had 

carried out a validity test, the results of which stated that the services provided 
were good enough so that they could be used as a reference where a guidance and 

counseling activity needed a preparation, implementation and an evaluation. The 

stages in the implementation of the guidance and counseling service program in 
tertiary institutions from start to finish can be gradually divided into planning 

stages, implementation stages, assessment stages, results analysis stages and 

follow-up stages where in each step these stages have a characteristic with 

working steps. continuous concrete with the next stage (Raharjeng & Chistiana, 
2014). 
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Guidance and counseling services in tertiary institutions are an integral part of 

support for all educational activities and cover the entire purpose and function of 
guidance and counseling, while the services of a scope of guidance and 

counseling services include personal, social, career and personal guidance and 

counseling services. learning (Fiah, 2016). Related research belonging to Putri, 
Batubara and Hasanah (2020) says that the impact of counseling services in 

universities can be received benefits both for groups and individuals, where the 

results of group counseling services provided by counselors are responded to 

quite well and individual counseling is done face-to-face which is said to be more 
open and more effective because there are only two people, namely the client and 

the counselor. Another study belonging to Irawan (Irawan, 2017) also said that 

group guidance services were able to increase social interaction between students. 
 

Counseling guidance is an integral part of the education system, which means 

that they influence each other or are symbiotic (Kurniawan N. A., 2020). Another 
related study belonging to Suryani (2018) says that guidance and counseling 

services are able to overcome a problem in choosing a major to college by 

providing understanding and knowledge related to the department and providing 
direction related to placing yourself in the right interests, talents and potential. 

Other researchers Wahyuni, Nurihsan and Yusuf (2018) said that counseling 

services in universities are more concerned with facilitating a student to be able 

to develop his potential or achieve a development in various aspects including 
emotional, physical, moral, spiritual, intellectual, personality and academic. a 

student and can increase the independence of students both in the 

implementation of teaching and learning activities and in managing themselves as 
a student. 

 

The results of Nastiti and Habibah's research (2017) say that the most needed 
form of service in universities 77.4% of students think that services and 

counseling are needed in universities with 78.06% of students saying that they 

will take advantage of the guidance and counseling services available in 
universities. College. Arifin and Romadlon's research (2019) resulted in the design 

of an online-based counseling guidance system application using the UML model, 

besides that this study also produced an online counseling guidance model which 

provides facilities for assessing the work of counselors in providing services to 
counselees in which the assessment This later can be used as a benchmark for 

the level of success of the counselor in solving a problem experienced by the 

counselee they are facing. 
 

Conclusion 

 
Anxiety anticipatory guidance application is the result of this study. This 

application has received eligibility approval from material experts, media experts 

and students as respondents. The material expert has stated the feasibility of the 
anxiety material, the quality of language, the quality of the illustrations or 

pictures, and the quality of the questions or quiz questions with a score of 84.8 

which are included in the very good category. Media experts have conducted a 
feasibility assessment on the application efficiency side, graphic quality, 

animation or image quality, navigation quality, icon quality with an average value 

of 79.78 including in the good category. The results of data analysis from 10 
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respondents regarding student responses to the anticipatory guidance application 

for anxiety showed that the overall application in terms of appearance, ease of use 

of the application and material content related to material clarity, and language 

was very good. Seeing these results, the anxiety anticipatory guidance application 
is appropriate to be used as a medium for preventing anxiety in students during 

the covid-19 pandemic. 

 
References 

 

Arifin, M., & Romadlon, F. N. (2019). Pemodelan Sistem Informasi Layanan 
Bimbingan Konseling Pada Perguruan Tinggi Berbasis Penilaian Kopetensi. 

Jurnal SITECH, Vol. 2, No. 2, 127-132. DOI: 

https://doi.org/10.24176/sitech.v2i2.3406. 

Biswas, S., & Biswas, A. (2021). Anxiety level among students of different college 
and universities in India during lock down in connection to the COVID-19 

pandemic. Journal of Public Health (Germany). 
https://doi.org/10.1007/s10389-020-01431-8 

Cleofas, J. V., & Rocha, I. C. N. (2021). Demographic, gadget and internet profiles 

as determinants of disease and consequence related COVID-19 anxiety among 

Filipino college students. Education and Information Technologies, 
(0123456789). https://doi.org/10.1007/s10639-021-10529-9 

Coakley, K. E., Le, H., Silva, S. R., & Wilks, A. (2021). Anxiety is associated with 

appetitive traits in university students during the COVID-19 pandemic. 

Nutrition Journal, 20(1), 1–9. https://doi.org/10.1186/s12937-021-00701-9 
Cooper, K. M., Downing, V. R., & Brownell, S. E. (2018). The influence of active 

learning practices on student anxiety in large-enrollment college science 

classrooms. International Journal of STEM Education, 5(1). 
https://doi.org/10.1186/s40594-018-0123-6 

Chien, Y. H., Lin, K. Y., Hsiao, H. S., Chang, Y. S., & Chan, S. C. (2021). 

Measuring industrial design self-efficacy and anxiety. International Journal of 
Technology and Design Education, (0123456789). 
https://doi.org/10.1007/s10798-020-09648-0 

Downey, C., & Crummy, A. (2022). The impact of childhood trauma on children’s 

wellbeing and adult behavior. European Journal of Trauma & Dissociation, 6(1), 
100237. https://doi.org/10.1016/j.ejtd.2021.100237 

Fiah, R. E. (2016). Dasar Bimbingan dan Konseling. Depok: PT. Raja Grafindo 

Persada. 

Irawan, M. (2017). Layanan Bimbingan Kelompok Untuk Meningkatkan Kualitas 
Interaksi Sosial Mahasiswa Semester III Jurusan PPB/BK FIP UNIMUD Tahun 

Ajaran 2016/2017. Proceeding Seminar Dan Lokakarya Nasional Bimbingan 
Dan Konseling 2017, 362-371. 
http://journal2.um.ac.id/index.php/sembk/article/view/1467. 

Jarkawi, Anwar, K., Fauzi, Z., & Madiah, H. (2017). The Study About 

Management Of Counseling and Guidance Program in Vocational School, 
Banjarmasin, Indonesia. Internasional Research Based Education Journal, Vol. 

1, No. 2. DOI: http://dx.doi.org/10.17977/um043v1i2p182-187. 

Khan, S., & Khan, R. A. (2019). Online assessments: Exploring perspectives of 

university students. Education and Information Technologies, 24(1), 661–677. 
https://doi.org/10.1007/s10639-018-9797-0 

Krylova, M. V., Dryden, R. P., Perry, R. P., Chipperfield, J. G., Hamm, J. M., 



         318 

Clifton, R. A., … Parker, P. C. (2020). Cell phones and grades: examining 

mediation by perceived control and anxiety. Social Psychology of Education, 
23(5), 1277–1301. https://doi.org/10.1007/s11218-020-09581-z 

Kurniawan, F. (2018). Development of Annual Program Guidance and Conseling 

in Higher Education. The Inernational Journal of Conseling and Education, Vol. 

3, No. 3, 108-114. DOI: https://doi.org/10.23916/0020180317130. 
Kurniawan, N. A. (2020). Masalah Bimbingan dan Konseling di Indonesi . 

Konferensi Internasional ke-6 tentang pendidikan dan teknologi, 255-258.  

Lakhal, S., Khechine, H., & Mukamurera, J. (2021). Explaining persistence in 
online courses in higher education: a difference-in-differences analysis. In 

International Journal of Educational Technology in Higher Education (Vol. 18). 

https://doi.org/10.1186/s41239-021-00251-4 

Lee, J., Jeong, H. J., & Kim, S. (2021). Stress, Anxiety, and Depression Among 
Undergraduate Students during the COVID-19 Pandemic and their Use of 

Mental Health Services. Innovative Higher Education, (0123456789). 

https://doi.org/10.1007/s10755-021-09552-y 
Livana, P. H., Mubin, M. F., & Basthomi, Y. (2020). " Learning Task" Attributable 

to Students' Stress During the Pandemic Covid-19. Jurnal Ilmu Keperawatan 
Jiwa, 3(2), 203-208. 

Marie, M., SaadAdeen, S., & Battat, M. (2020). Anxiety disorders and PTSD in 
Palestine: a literature review. BMC Psychiatry, 20(1), 1–18. 

https://doi.org/10.1186/s12888-020-02911-7 

Maulina, F. A. (2019). Pengaruh Efikasi Diri dan Dukungan Teman Sebaya 
Terhadap Toleransi Stres Akademik Pada Mahasiswa Psikologi UNNES. 

Skripsi, Universitas Negeri Semarang. 

Naa, N., Komalasari, G., & Wahyuni, E. (2016). Gambaran Permasalahan Sosial 
Mahasiswa Universitas Negeri Jakarta (Survei Terhadap Mahasiswa Strata 1 

Angkatan 2013-2015). Jurnal Bimbingan Konseling, Vol. 5, No. 1, 58-65. DOI: 

https://doi.org/10.21009/INSIGHT.051.09. 

Nastiti, D., & Habibah, N. (2017). Studi Eksplorasi Tentang Pentingnya Layanan 
Bimbingan Konseling Bagi Mahasiswa Di UMSIDA. Jurnal Psikologi, Vol. 1, No. 

1, 52-78. http://ojs.umsida.ac.id/index.php/psikologia/article/view/748. 

Pandey, U., Corbett, G., Mohan, S., Reagu, S., Kumar, S., Farrell, T., & Lindow, S. 
(2021). Anxiety, Depression and Behavioural Changes in Junior Doctors and 

Medical Students Associated with the Coronavirus Pandemic: A Cross-

Sectional Survey. Journal of Obstetrics and Gynecology of India, 71(1), 33–37. 

https://doi.org/10.1007/s13224-020-01366-w 
Pelch, M. (2018). Gendered differences in academic emotions and their 

implications for student success in STEM. International Journal of STEM 
Education, 5(1). https://doi.org/10.1186/s40594-018-0130-7 

Perz, C. A., Lang, B. A., & Harrington, R. (2020). Validation of the Fear of COVID-

19 Scale in a US College Sample. International Journal of Mental Health and 

Addiction. https://doi.org/10.1007/s11469-020-00356-3 

Romo-Barrientos, C., Criado-Álvarez, J. J., González-González, J., Ubeda-Bañon, 
I., Flores-Cuadrado, A., Saiz-Sánchez, D., … Mohedano-Moriano, A. (2020). 

Anxiety levels among health sciences students during their first visit to the 

dissection room. BMC Medical Education, 20(1), 1–7. 
https://doi.org/10.1186/s12909-020-02027-2 

Putri, I. N., Batubara, S., & Hasanah, N. (2020). Pelaksanaan Bimbingan 

Konseling Dalam Mengatasi Permasalahan Mahasiswa Fakultas Dakwah UIN 



 

 

319 

STS Jambi. UIN Sulthan Thaha Saifuddin Jambi, 
http://repository.uinjambi.ac.id/5241/. 

Raharjeng, R. S., & Chistiana, E. (2014). Implementasi Kurikulum 2013 

Bimbingan dan Konseling Dalam Pelaksanaan Layanan Peminatan Peserta 
Didik SMA Negeri 2 Lamongan Tahun Ajaran 2013/2014. Jurnal Bimbingan 
Konseling, Vol. 4, No. 3, 1-9. . 

Rahman, M. E., Saiful Islam, M., Mamun, M. A., Moonajilin, M. S., & Yi, S. 
(2020). Prevalence and Factors Associated with Suicidal Ideation Among 

University Students in Bangladesh. Archives of Suicide Research. 

https://doi.org/10.1080/13811118.2020.1833800 

Sare, Y. D., Hidayah, N., & Rahman, D. H. (2020). Historical Guidance and 
Counseling Perspective in Indonesia. International Conference on Education and 
Technology, 389-392. 

Silaj, K. M., Schwartz, S. T., Siegel, A. L. M., & Castel, A. D. (2021). Test Anxiety 
and Metacognitive Performance in the Classroom. Educational Psychology 
Review. https://doi.org/10.1007/s10648-021-09598-6 

Suryani, W. E. (2018). Layanan Bimbingan dan Konseling Dalam Mengatasi 

Problem Pemilihan Jurusan Ke Perguruan Tinggi . Jurnal Bimbingan, 
Penyuluhan dan Konseling Islam, Vol. 1, No. 1, 37-50. DOI: 

https://doi.org/10.15575/alisyarap.v1i1.3. 

Tzafilkou, K., Perifanou, M., & Economides, A. A. (2021). Development and 
validation of a students’ remote learning attitude scale (RLAS) in higher 

education. Education and Information Technologies, (0123456789). 

https://doi.org/10.1007/s10639-021-10586-0 

Wahyuni, E., Nurihsan, J., & Yusuf, S. (2018). Kesejahteraan Mahasiswa: 
Implikasi Terhadap Program Konseling Di Perguruan Tinggi. Jurnal Bimbingan 
Konseling, Vol. 7, No. 1, 96-106. DOI: 

https://doi.org/10.21009/insight.071.08.  
Wu, X., Qi, J., & Zhen, R. (2021). Bullying Victimization and Adolescents’ Social 

Anxiety: Roles of Shame and Self-Esteem. Child Indicators Research, 14(2), 

769–781. https://doi.org/10.1007/s12187-020-09777-x 

Zhang, X. (2019). Exploring the relationship between college students’ writing 
anxiety and the pedagogical use of online resources. International Journal of 
Educational Technology in Higher Education, 16(1). 

https://doi.org/10.1186/s41239-019-0149- 
 

  


