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Introduction

• Digital assessment (DA) appears across all levels of education.

• International large-scale evaluations have moved to digital delivery.

• Research has surged on DA, particularly following the Covid-19 pandemic. 

• Previous research on DA focused on perspectives of the test-maker. 
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Background on Assessment 

• Assessments can serve different purposes. 

• Students’ experiences vary between different assessments. 

• There is concern groups of students may be disadvantaged by different 
formats. 

• Regarding the incorporation of ‘novel’ assessment, “students aren’t nearly as 
enthusiastic as educators” (Struyven & Devesa, 2016, p. 139). 

Is DA still ‘novel’ and what role does it effectively play?
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Digital Assessment (DA)

• DA refers to using digital devices (e.g., phones, tablets, computers) in 
delivering assessment. 

• Concern new DAs are being incorporated more quickly than academic 
research is evaluating their effectiveness. 

• A call was made to investigate different problem types and user interfaces 
(Katz & Gorin, 2016).

• Questions remain around the impact of DA on diverse students.
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Summary of the 64 Studies
• Most studies researched students from W.E.I.R.D. countries (n = 38). 
• Other European countries (n = 7), Asia (n = 7), Africa (n = 6), South America (n = 1), and 

international data (n = 5).
• Topics: 

(1) Approaches to and features used in formative 
assessment (n = 24)

(2) Mixed or non-specific assessment approaches 
and features (n = 24)

(3) Summative assessment (n = 5)

(4) Other assessment formats or features (n = 11)
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Comparing DA and PPA

• Few studies attempt to evaluate differences between functionally equivalent 
assessments. 

• Studies suggest students perform worse (Akın, 2022), the same (Davis et al., 2021; 
Massing et al., 2018; Smolinsky et al., 2019), or better in DA (Berková, 2017; Smolinsky et 
al., 2020; Tomal et al., 2021). 

• Logan (2015) conducted a large study with grade six students and found they 
performed significantly better in DA than PPA, but only three of the six 
content areas reflected this difference.  
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Standardised Testing - DA and PPA

• Akyol (2021) found the PISA scores of 15-year-old Turkish students decreased 
by 5.9% from previous years after moving to computer-based delivery. 

• Fishbein et al. (2018) collected data in more than 20 countries and found 
items were more difficult in the computer-based eTIMSS. 

• Results may be country-dependent (Hamhuis et al., 2020; Jerrim, 2016; Scherer & Siddiq, 
2015). 
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Perspectives - DA and PPA

• Some students prefer DA (Riegel & Evans, 2021), while others prefer PPA (Alshehri, 
2023; Rønning, 2017). 

• Davis et al. (2021) found 100 American secondary students overwhelmingly 
preferred PPA, followed by digital pen, and lastly, 80% ranked keyboard as 
their third choice.
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DA & Equity

• PISA data showed boys outperforming girls in both delivery modes for most countries, and by 
a somewhat larger margin in the digital context (Jerrim, 2016); girls marginally outperformed 
boys on the eTIMSS (Hamhuis et al., 2020). 

• Fishbein et al. (2018) found TIMSS delivery mode did not affect gender – moreover, mode of 
delivery had uniform effects over socio-economic status and digital self-efficacy.

“common measures of educational inequality were consistently lower under the computer-based mathematics 
assessment, both in terms of the spread of achievement and the impact of family background” 

(Jerrim, 2016, p. 513 – international PISA data)

• Akyol (2021) showed computer possession did not influence PISA performance on DA for 
Turkish students. 
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DA & Perceived Fairness

• Students’ attitudes are influenced by how effectively and conveniently DA is 
utilized (Acosta-Gonzaga & Walet, 2018; Valdez & Maderal, 2021). 

• Some students still lack confidence and trust in DA (Adelabu & Alex, 2023; Divjak et 
al., 2024; Juma et al., 2022a; Padayachee et al., 2018; Pezzino, 2018; Tatira & Kariyana, 2022), 
though not always (e.g., McCracken et al., 2024; Murchan and Oldham, 2017). 

• A difficulty and barrier to perceived ‘fairness’ of DA in mathematics is 
communicating ideas in linear syntax and the inability to demonstrate 
reasoning (Adelabu & Alex, 2023; Alshehri, 2023; Brown & Lally, 2018; Davis et al., 2021; Divjak et 
al., 2024; Kinnear et al., 2022; Lowe & Mestel, 2020; Padayachee et al., 2018; Paiva et al., 2015; Tatira & 
Kariyana, 2022; Zegowitz, 2023).
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• Students have reported cheating in DA, and that it is easy to do (Riegel & Evans, 
2021; Rønning, 2017; Zegowitz, 2023).

• Some students are concerned about other cheating digitally (Alshehri, 2023), 
while others are not (Divjak et al., 2024). 

• Different approaches to managing academic integrity and how these 
affect students are severely lacking.
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Student Experiences of DA

• Formative DAs generally result in improved mathematics achievement (Durandt et al., 2022; Faber et al., 
2017; Hettiarachchi et al., 2015; Katalenić & Kolar-Begović, 2022; Lowe, 2015; Lowe & Mestel, 2020; Massing et al., 2021; 
Massing et al., 2018; See et al., 2022). 

• Formative DA is received positively by the majority of students (Faber et al., 2017; Kudu et al., 2017; 
Lishchynska et al., 2021; Lowe & Mestel, 2020; Massing et al., 2018; Paiva et al., 2017; Paiva et al., 2015; Pezzino, 2018; 
Riegel & Evans, 2021; Valdez & Maderal, 2021).  
o Flexibility (Padayachee et al., 2018; Riegel & Evans, 2021) 

o Immediate feedback (Juma et al., 2022a; Padayachee et al., 2018; Rønning, 2017) 

o Supporting practice, self-monitoring, and confidence (Divjak et al., 2024; Hettiarachchi et al., 2015; Juma et al., 2022a; 
Lishchynska et al., 2021; Lowe & Mestel, 2020; Padayachee et al., 2018; Valdez & Maderal, 2021; Zegowitz, 2023)

o improving motivation, available resources, technology practice, and a sense of reduced pressure in a 
digital environment (Padayachee et al., 2018; Riegel & Evans, 2021; Valdez & Maderal, 2021)

• Students hold mixed views on how often formative DA should occur (Hettiarachchi et al., 2015; Lowe & 
Mestel, 2020; Riegel & Evans, 2021). 

• Research is lacking on summative DA. 
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What Works in DA?
Assessment Design and Delivery. 

Method of Delivery
• Rutkowski et al. (2023) found no differences in performance between device type 

(desktop, laptop, or tablet). 

• Digital pens: can resolve issues of demonstrating mathematical working, students can 
prefer; can increase the likelihood of learning-disabled students solving simpler 
problems (Davis et al., 2021; Wei et al., 2025). 

• Students are concerned with transparency and fairness of DA, particularly their 
familiarity with all aspects and features (Divjak et al., 2024; Dyrvold and Bergvall, 2023).
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What Works in DA?
Assessment Design and Delivery. 

Engagement and Attitude
• Studies have found that there are peaks in students’ accessing formative DA near 

summative assessment (Durandt et al., 2022; Hettiarachchi et al., 2015; Lowe, 2015; Massing et al., 
2018; Paiva et al., 2015) and flexibility may cause problematic ways of engaging (Gruss & 
Clemons, 2023; Juma et al., 2022a; Massing et al., 2021).

• Summative component (Kinnear et al., 2022; Lishchynska et al., 2021; Lowe, 2015).

• Practice versions of a summative assessment / multiple attempts (Lowe & Mestel, 2020; 
Padayachee et al., 2018; Pezzino, 2018). 

• Threshold grades (Hettiarachchi et al., 2015; Paiva et al., 2017).
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What Works in DA?
Assessment Design and Delivery. 

Question Type

• Example-generation: performance was lower in DA than PPA (Kinnear et al., 2024a).

• Adaptive problems and proof puzzles: students were happy with (Gallaun et al., 2022).

• Personalized assessment: more effective in supporting achievement and correcting 
misconceptions (Wu et al., 2017).

• Digital storytelling: mixed responses (Hernandez-Martinez and Keane, 2024).

• Gamified problems: do not improve performance; preference wanes over time (Attali and 
Arieli-Attali, 2015).
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What Works in DA?
Feedback

Balancing:
• timeliness and clarity (Brown & Lally, 2018; Divjak et al., 2024)

• detail (Lowe & Mestel, 2020; Padayachee et al., 2018; Rønning, 2017)

• immediacy (Gaona et al., 2018; Juma et al., 2022a; Padayachee et al., 2018; Rønning, 
2017; Zegowitz, 2023) 

• Interactive feedback and prompting during problem-solving can 
improve the performance of school students, particularly those of 
low socio-economic background (Barana et al., 2021; Wu et al., 2017). 

• Other methods of feedback have been explored (Liu et al., 2015; 
Robinson et al.,2015) 
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What Works in DA? 
Digital Interactive Components (DICs)
• Can be both problematic and beneficial (Dyrvold & Bergvall, 2023; Harris et al., 

2021; Jiang et al., 2021) 

• There is disagreement about whether DICs affect different subgroups differently 
(Alhadi et al., 2023; Jerrim, 2016).

• Liu et al. (2023) found that interactive components can improve engagement and 
accuracy in geometry problem-solving for secondary students with learning 
difficulties, particularly a pop-up glossary. 

• Language accessibility:
o Wei (2024) found students with disabilities and English language learners were more likely to 

use text-to-speech features, which generally related to better performance for these 
students. 

o Lopez (2024) reported bilingual accommodations were positively perceived and found useful 
at a middle school level. 
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Takeaways

• Evidence suggests DA does not negatively impact students of different 
genders, socio-economic backgrounds, digital literacy, and computer self-
efficacy. 

• For students to perceive DA as effective, it should be transparent, 
intentionally designed, and well-resourced. 

• There is some evidence that certain features of DA may be more effective for 
specific groups of students. 

• Most studies investigated formative DA and demonstrate it is an effective and 
enjoyable resource. 
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REDESIGN
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Based on the key takeaways from this talk, pick one of the three questions we 
engaged with (area of a triangle, equation of a parabola, expression 
equivalence) and, in a group, think about how this might be redesigned to 
capture mathematical thinking fairly and equitably, for formative and/or 
summative purposes.

How would you change/improve the question design? 
What problems do you run into? 
Where does it make sense to compromise? 
Would you use this question for summative purposes?
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