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Abstract: Digital formative assessments have the features of digital learning environment and can 

be used by teachers to both empower students’ learning and adapt the next steps in the learning 

process of their students. They are effective tools that can help lecturers and tutors to both collect 

and analyze the required information and data for supporting the teaching and learning processes. 

Importantly, digital formative assessments have been particularly critical during the COVID-19 

pandemic due to increased students’ learning outside traditional classrooms, limited face-to-face 

classes and other students’ learning and assessment difficulties at many educational institutions 

worldwide. In this article, we describe the essential features and importance of digital formative 

assessments and their recently developed communication methods. We also discuss the significance 

of digital formative assessments in measuring students’ learning and skills in times of global crisis 

such as the COVID-19 pandemic. 
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LMS: Learning Management System 

MCQs: multiple-choice questions 

 

1. Introduction 

The examination of the learning outcomes of higher education students from 

multiple viewpoints is one of the best methods to determine students’ knowledge. Besides 

examinations, in-course assessments are used to generate the final mark for courses at 

various educational institutions worldwide. The assessment process of students’ learning 

is critical since it aims to both gather and evaluate information on students’ knowledge 

and understanding of the subject and to improve their learning [1]. We have recently 

compared and discussed key types of assessment methods of medical and biomedical 

science students [2,3]. 

The widely used student assessment methods are formative and summative assess-

ments. While summative assessments contribute to students’ final course mark and help 

with determining whether they achieved the learning outcomes, formative assessments do 

not contribute to students’ final course mark. If properly used, formative assessments 

can both determine and monitor the understanding and learning skills of students. 

Providing feedback to students as a part of their formative assessments can lead to im-

proving both their learning skills and performance [4,5]. 
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Formative assessments are example of the learning assessments that aim to under-

stand the learning levels of students [6]. They can both guide the learning processes and 

improve students’ learning outcomes [7-10] as well as enhance students’ learning [7]. Fur-

thermore, formative assessments are important classroom practices for tutors and lectur-

ers [11] and have been recently identified by [12] as a “policy pillar of educational signif-

icance”. 

2. Essential features and importance of digital formative assessments 

Skills in information and communication technology are largely needed for learners 

in the current digital age. Gaining these skills will facilitate students’ work with both dig-

ital assessments and various types of data systems [13-17]. 

Digital formative assessments have the features of digital learning environment and 

can be used by teachers to both empower students’ learning and adapt the next steps in 

the learning process of their students [5,18,19]. In addition, they can provide feed-

backs that help with both modifying and improving the learning activities and skills 

of students [18], and include many learning approaches and features of the digital learning 

environment such as, e-textbooks, social media (Wikis, blogs, etc.), mobile learning, 

digital diaries…. etc. Furthermore, effective digital formative assessments can lead to 

the identification of students’ learning gaps and improvement of the quality of instructional 

materials of teachers [5,18,19]. 

Digital formative assessments should have several essential features, including being 

timely, constructive, valid and both more specific to students’ learning needs and appro-

priate to their learning levels [4,5]. The timeliness of digital formative assessments is es-

sential so that they can facilitate taking actions at the appropriate time to provide the re-

quired supports to students quickly. The constructive digital formative assessments are 

those with efficient feedback that can identify misunderstandings and provide guidance 

to improve students’ learning and performance, while valid assessments have contents 

that are aligned with the knowledge/learning contents of students [4,5]. Furthermore, 

specificity is another key feature of successful digital of formative assessments that are 

specific when they inform lectures/tutors about which learning goals have been achieved 

and others that are not achieved yet in the course [4,5]. If properly designed, digital form-

ative assessments can be used to collect and analyze data on students’ learning efficiently 

and comprehensively [20]. These data can also help with identifying students’ learning 

gaps and informing lectures/tutors of the quality of their instructional and teaching con-

tents. 

3. Digital formative assessments’ communication 

Currently, there are many appropriate tools and resources to conduct digital forma-

tive assessments. The tools and resources that are appropriate for digital formative assess-

ments vary in their specific purposes and include communication tools that facilitate more 

student-teacher interactions and collaborations such as Zoom, phone calls, Microsoft 

Teams, and text messaging. Other tools are Learning Management System (LMS) tools 

that represent centralized platforms enabling the delivery of questions, quizzes, and tasks, 

and include Google Classroom, Moodle, and Schoology. Some tools have been developed 

for other specific purposes such as transmitting video responses (e.g., Screencastify and 

Recap), while Woot Math and DreamBox are tools facilitating students’ personalized 

learning with easy-to-follow adaptive instructions [4]. In addition, e-mails can be easily 

used to send feedback and instructions to students. Moreover, text messaging via well-

established messaging platforms, including WhatsApp and Messenger, can facilitate the 

delivery and track of several types of students’ assessments such short answer questions 

and multiple-choice questions (MCQs; [4,5]). Indeed, more specialized tools like LMS and 

digital communication tools have facilitated the use of digital formative assessments as 
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an immediate, viable and long-term solution to collect and analyze data on students’ 

learning efficiently and comprehensively [20]. 

There are two forms for administrating digital formative assessments: synchronous 

and asynchronous forms. In the synchronous form, Zoom, Microsoft Teams or other 

online platforms can be used to facilitate the work and interaction between students and 

lectures and tutors in real time. Phone calls can be also used as a tool in this form so that 

lectures/tutors provide their comments and feedbacks directly to their students in real 

time [4]. In the asynchronous form, students and lecturers/tutors cannot work together at 

the same time since they are clearly separated by time and space. They can, therefore, 

record questions, comments, feedbacks and other tasks and share them via several online 

applications such as Screencastify, Recap, and WURRLYedu. Moreover, lecturers/tutors 

can share their questions, comments, feedbacks and other tasks with their students via 

online tools such as Moodle and Google Classrooms [4]. 

4. Significance of digital formative assessments during the COVID-19 pandemic 

Digital formative assessments have been particularly important during the COVID-

19 pandemic due to increased students’ learning outside traditional classrooms, limited 

face- to-face classes and other students’ learning and assessment difficulties [4] at a wide 

range of education institutions worldwide. Moreover, digital formative assessments were 

critical during the COVID-19 pandemic since they promote the 21st century learning and 

skills for students [21], and represent a good solution for freshman and junior students 

who are not familiar with self-learning methods. 

At our biomedical science institute (Zhejiang University-University of Edinburgh 

(UK) institute), digital formative assessments have been integrated through well-known 

online platforms in order to use them effectively in the management of the progress of our 

students during the COVID-19 pandemic. In addition, both asynchronous and synchro-

nous methods of digital formative assessments have been used to determine the progress 

of our students during the COVID-19 pandemic (through feedbacks, assignments, quiz-

zes…etc). Furthermore, we have used well known tools and resources that are appropri-

ate for digital formative assessments, including communication tools facilitating student-

teacher interactions and collaborations such as Zoom and Microsoft Teams, and LMS tools 

that represent centralized platforms enabling the delivery of questions, quizzes and tasks, 

including Moodle during the COVID-19 pandemic. 

5. Conclusions 

Digital formative assessments are effective tools that can help lecturers and tutors to 

both collect and analyze the required information and data for supporting the teaching 

and learning processes. They can provide help to students so that they continue to learn 

successfully along their learning trajectory. Effective digital formative assessments pro-

vide immediate evaluations of students’ learning progress and can potentially comple-

ment summative assessments, to measure students’ learning continually in times of global 

crisis such as the COVID-19 pandemic. More efficient digital formative assessments 

should have several essential features, including being timely, constructive, valid and 

both more specific to students’ learning needs and appropriate to their learning levels. If 

properly used, digital formative assessments can promote the 21st century teaching and 

both learning and skills for students. 

Acknowledgment 

This work has been partially accepted for presentation at “the UK-China Joint Insti-

tute online conference on Assessing Learning and the Student Experience; organized by 

the University of Edinburgh, UK in May 2021”, and Future of Education International 

conference, August 2021. 



Ahmed El-Hashash 4 of 4 
 

 

 

References 

[1] Clarke, M (2012). What Matters Most for Student Assessment Systems: A Framework Paper. Systems Approach for Better 

Education Results (SABER) student assessment working paper; no. 1. World Bank, Washington, DC. ©  World Bank. 

https://openknowledge.worldbank.org/handle/10986/17471 License: CC BY 3.0 IGO. 

[2] El-Hashash AH (2019). PBL vs. non-PBL approach and assessment in biomedical and medical education. J. of Medical Edu-

cation & Research. 2(1): 9-14. 

[3] El-Hashash AH (2020). Written assessment methods: multiple choice vs. short answer questions in biomedical education J. of 

Medical Education & Research. 3(1): 5-12. 

[4] Liberman J, Levin V and Luna-Bazaldua D (2020). Are students still learning during COVID-19? Formative assessment can 

provide the answer. https://blogs.worldbank.org/education/are-students-still-learning-during-covid-19-formative-assessment-

can-provide-answer?cid=SHR_BlogSiteEmail_EN_EXT 

[5] Reynolds, K., O’Leary, M., Brown, M. & Costello, E. (2020). Digital Formative Assessment of Transversal Skills in STEM: A 

Review of Underlying Principles and Best Practice. http://dx.doi.org/10.5281/zenodo.3673365 

[6] Masters, G (2015). ‘Rethinking formative and summative assessment’ Teacher, ACER. Retrieved 27 February 2018. 

https://www.teachermagazine.com.au/columnists/geoff- masters/rethinking-formative-and-summative-assessment 

[7] Black, P., & Wiliam, D. (1998). Assessment and classroom learning. Assessment in Education Principles Policy and Practice, 

5, 7–74. https://doi.org/10.1080/0969595980050102. 

[8] Bennett, R. E. (2011). Formative assessment: A critical review. Assessment in Education Principles Policy and Practice, 18, 5–25. 

https://doi.org/10.1080/0969594X.2010.513678. 

[9] Van der Kleij, F. M., Vermeulen, J. A., Schildkamp, K., and Eggen, T. J. H. M. (2015). Integrating data-based decision making, 

assessment for learning and diagnostictesting in formative assessment. Assessment in Education: Principles, Policy & Practice, 

22, 324–343. https://doi.org/10.1080/0969594X.2014.999024.V 

[10] Schildkamp K, van der Kleij FM, Heitink MC, et al. (2020). Formative assessment: A systematic review of critical teacher pre-

requisites for classroom practice, International Journal of Educational Research, 103, 1-16. 

[11] Torrance, H. (2012). Formative assessment at the crossroads: Confirmative, deformative and transformative assessment. Oxford 

Review of Education, 38, 323–342. https://doi.org/10.1080/03054985.2012.689693. 

[12] Van der Kleij, F. M., Cumming, J. J., & Looney, A. (2018). Policy expectations and support for teacher formative assessment in 

Australian education reform. Assessment in Education: Principles, Policy & Practice, 25, 620–637. 

https://doi.org/10.1080/0969594X.2017.1374924. 

[13] Mandinach, E. B., and Gummer, E. S. (2011). The complexities of integrating data-driven decision making into professional 

preparation in schools of education: It’s harder than you think. Alexandria, VA, Portland, OR, and Washington, DC: CNA 

Education, Education Northwest, and West Ed. 

[14] Mandinach, E. B., and Gummer, E. S. (2013). Defining data literacy: A report on a convening of experts. Journal of Educational 

Research and Policy Studies, 13(2), 6–28. 

[15] Mandinach, E. B., and Gummer, E. S. (2016). What does it mean for teachers to be data literate: Laying out the skills, knowledge, 

and dispositions. Teaching and Teacher Education, 60, 366–376. https://doi.org/10.1016/j.tate.2016.07.011. 

[16] Beck, J., & Nunnaley, D. (2020a). A continuum of data literacy for teaching. Studies in Educational Evaluation Pre-online 

publication. 1-34. https://doi.org/10.1016/j.stueduc.2020.100871 

[17] Beck, JS. and Nunnaley, D, "A Continuum of Data Literacy for Teaching" (2020b). Teaching & Learning Faculty Publications. 

102. DOI: 10.1016/j.stueduc.2020.100871 

[18] Looney, J. (2019). Digital formative assessment: A review of the literature. http://www.eun.org/documents/411753/817341/As-

sess%40Learning+Literature+Review/ be02d527-8c2f-45e3-9f75-2c5cd596261d Accessed 4 December, 2019. 

[19] Pozzoni F; Engelhardt K, Balanska A (2019). Deepening formative assessment practices with digital tools. www.eun.org/re-

sources/perspectives. 

[20] Huong LT, and Au YK (2020). How can digital formative assessment help monitor student learning during and after the COVID-

19. https://learningportal.iiep.unesco.org/en/blog/how-can-digital-formative-assessment-help-monitor-student-learning-dur-

ing-and-after-the-covid 

[21] Care, E., & Kim, H. (2018). Assessment of Twenty-first century skills: The issue of authenticity. In Assessment and Teaching of 

21st Century Skills (pp. 21–39). New York, NY: Springer 

https://blogs.worldbank.org/education/are-students-still-learning-during-covid-19-formative-assessment-can-provide-answer?cid=SHR_BlogSiteEmail_EN_EXT
https://blogs.worldbank.org/education/are-students-still-learning-during-covid-19-formative-assessment-can-provide-answer?cid=SHR_BlogSiteEmail_EN_EXT
http://dx.doi.org/10.5281/zenodo.3673365
https://doi.org/10.1080/0969595980050102
https://doi.org/10.1080/0969594X.2010.513678
https://doi.org/10.1080/0969594X.2014.999024.V
https://doi.org/10.1080/03054985.2012.689693
https://doi.org/10.1080/0969594X.2017.1374924
https://doi.org/10.1016/j.tate.2016.07.011
https://doi.org/10.1016/j.stueduc.2020.100871
http://www.eun.org/resources/perspectives
http://www.eun.org/resources/perspectives
https://learningportal.iiep.unesco.org/en/blog/how-can-digital-formative-assessment-help-monitor-student-learning-during-and-after-the-covid
https://learningportal.iiep.unesco.org/en/blog/how-can-digital-formative-assessment-help-monitor-student-learning-during-and-after-the-covid

