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Abstract  

Introduction: Computerised adaptive testing (CAT) tailors test difficulty to an individual 

learner using an algorithm to select questions dependent on previous responses. Between 

2018-2021, eight European medical schools took part in a study to develop an Online Adaptive 

International Progress Test. We consider here study participant feedback to evaluate the 

acceptability of adaptive vs non-adaptive testing. 

 

Methods: Study participants, students from across Europe at all stages of undergraduate 

medical education with varying levels of prior experience with progress testing, sat remotely 

invigilated tests using the QuizOne® platform. Participants completed feedback 

questionnaires on their experiences and perceptions of adaptive and non-adaptive tests. 

 

Results: Overall satisfaction with the organisation and delivery of online tests was high 

regardless of previous experience with progress testing. In questions probing the 

appropriateness of the level and the length of testing, differences were observed between 

adaptive and non-adaptive tests. There was a high level of agreement that the adaptive test 

was a good measure of personal knowledge and increased participants’ motivation for study. 

 

Discussion: Adaptive algorithms adjust the level of test difficulty for individual students in 

real-time promoting test engagement through targeted questions, and in turn, leading to 

positive perceptions of test length and relevance. Findings were independent of participant 

country of origin, study stage or prior experience with progress testing, suggesting that 

computer adaptive testing may represent a significant step towards the development of 

personalised assessments in medical education internationally. 
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Introduction 

Effective and efficient delivery of healthcare programmes depends on reliable assessment 

that promotes deep learning and prepares prospective doctors to practice. The use of 

longitudinal progress testing can be very effective in steering students’ learning and 

monitoring their progress against final programme outcomes [1-2].  

In most medical schools in the European Union and the UK, the knowledge of healthcare 

students is assessed in a compartmentalised organisation, promoting short-term memory 

instead of testing the long-term understanding of concepts [3-4]. To promote self-directed 

learning and to assess the development of student knowledge, progress testing was 

introduced over 40 years ago in healthcare programs [5]. It relies on a longitudinal assessment 

strategy in which students’ knowledge is tested periodically using assessments composed of 

content from the whole curriculum [6]. However, many educators and assessors aim for a 

better alignment between tested knowledge and students’ individual needs for learning. 

Computerised adaptive testing (CAT) allows adaptation of test difficulty to an individual 

learner based on an algorithm that selects test questions dependent on the previous 

responses of a test-taker [7]. It is considered that CAT represents a significant evolution in 

assessments methods [8]. It has been shown that adaptive quizzes can increase students’ 

motivation and engagement in learning based on immediate identification of knowledge gaps 

[9]. Adaptive progress testing may not necessarily improve students’ performance in the short 

term [10] but over the longer-term permits personalised learning opportunities between 

tests, and more reliably determines the level of knowledge attained by each student 

irrespective of their country or programme [11].  
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In 2018-2021, eight medical schools from five countries across Europe contributed to an 

ERASMUS+ funded project to develop an Online Adaptive International Progress Test (OAIPT). 

Using feedback collected during this project, the current aim is to evaluate student 

participants’ experience and satisfaction with remotely delivered non-adaptive and adaptive 

progress tests. The focus of the study was to evaluate the level of student acceptability for 

adaptive vs non-adaptive testing and whether there were any differences in student 

perception between countries, curricula and stages. 

Methods 

Overview of the Online Adaptive International Progress Test project 

Eight medical schools from five countries across Europe (Portugal, UK, Netherlands, Finland, 

and Poland), all members of the European Board of Medical Assessors (EBMA), contributed 

to an ERASMUS+ funded project to develop OAIPT. The project included the development of 

a large bank of 1000+ English language questions covering international medical curricula and 

the delivery of three tests, two non-adaptive and one adaptive. Non-adaptive progress tests 

were used to calibrate the item bank, and performance data were analysed to determine the 

validity and difficulty parameters for each item. A third test was delivered using a 

Computerized Adaptive Testing algorithm. High test reliability for all participants 

irrespectively of the country and stage ensured the validity across the study population [11]. 

To address the acceptability of the technology and test modality, surveys were delivered at 

the end of each test.  

Student recruitment and administration of tests 

Undergraduate medical students from all stages (years 1-6) were recruited for the project. 

Emails, flyers, and advertisements were distributed explaining the rationale of the project. 
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The process of student recruitment was repeated before the first pilot and subsequent test 

administration. Students who responded were provided with a Participant Information Sheet, 

a consent form, and details of each stage of testing. The consent form was signed at the point 

of delivery of each test.  

The first non-adaptive test was delivered online using Test Life®, a bespoke test delivery 

platform hosted by Maastricht University, in face-to-face settings with invigilators physically 

present in the room. Due to the COVID-19 pandemic, the second non-adaptive test and the 

adaptive test (Test 1 and Test 2 respectively for our analyses) were also delivered online, but 

remotely using the QuizOne® platform with proctors present virtually.  

Participant survey development  

The project partners jointly developed a participant feedback questionnaire designed to 

monitor test takers’ experience of the test, which student participants were invited to 

complete at the end of each test.  

For this study, we focused on the survey data from the tests delivered remotely using the 

QuizOne® platform in order to maintain a uniform approach to students’ experience (Tests 1 

and 2). 

Sociodemographic variables were included in order to profile the sample of participating 

students in line with GESIS Guidelines [12]. The survey included questions on English language 

proficiency designed for declaring self-efficacy by the participants based on the Common 

European Framework of Reference for languages (CEFR) [13]. Questions to assess 

participants’ experience with test delivery, including remote online delivery, the adaptive 

test, and item quality were developed using a Likert scale from 1 to 5, where 1 was the lowest 
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(fully disagree), and 5 was the highest evaluation (fully agree). Questions relating to the 

adaptive test were added only for Test 2. 

Questionnaire Analysis  

Two analyses were carried out, the first analysis examined the difference in levels of 

agreement between Tests 1 and 2 taken at two different times by different participants. The 

second analysis examined the level of agreement with a different set of questions specifically 

related to perceptions of the adaptive test (Test 2 only).  

Analysis one 

The principal area of interest was participants’ perceptions of differences between non-

adaptive (Test 1) and adaptive (Test 2) tests. In particular, analysis was undertaken on the 

responses to questions 7, 8, 9, and 10 of the survey (questions content included in table 1), 

as these were the questions that probe the underlying differences between the adaptive and 

non-adaptive tests. For simplicity of interpretation and because the Likert item data were not 

part of a validated Likert scale the items were dichotomised to form two categorical variables 

“disagree” and “agree”, with responses 1 and 2 combined to form “disagree” and responses 

4 and 5 combined to form “agree”.  To determine if there was a significant difference in levels 

of agreement between Test 1 and Test 2 for these four questions a Pearson’s chi-squared (χ2) 

test was performed.  

Analysis two 

For the adaptive test (Test 2) only, there were five questions specifically related to participant 

satisfaction with the test (questions A1-A5, table 3). The analysis probed whether there were 

any significant differences in agreement for students studying in different countries and 
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stages of study. In this analysis, due to the low sample size, the data was dichotomised with 

responses 1, 2 and 3 combined to form “not agree” and responses 4 and 5 combined to form 

“agree”. In order to ascertain if country or stage of study or a combination of the two would 

predict the response frequency of “agree” a logistic regression with “agree” as the categorical 

outcome variable was performed on the data. A Bonferroni correction was applied due to 

multiple comparisons being performed simultaneously [14]. 

To investigate whether experience with progress testing influenced students’ perception of 

the adaptive test, universities that regularly use progress testing and those that were new to 

progress testing were split into separate groups and logistic regression with “agree” as the 

outcome variable was performed on this data.  

All analysis was done using R open-source software package version 4.0.3 [15]. 

Results 

Descriptives 

Table 1A shows the number of respondents to the feedback survey for each test. The overall 

response rate was 57% (Tests 1 and 2), with a total of 458 participants responding to the 

survey in Tests 1 and 2, giving response rates of 30.0% and 98% respectively (Table 1A). In 

Tests 1 and 2, nearly 34% of responders declared English as a first language, but 99.6% 

certified being competent and 73% being fluent in English, and some 4.5% of participants 

declared a diagnosis with a learning disability (Table 1B).  

Eighty-two percent of all participants agreed that they obtained clear instructions for remote 

delivery of the tests (Q1) and 80% agreed that they were clear about what was expected from 

them during the test (Q2). Some significant variations between countries were observed with 
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students from Poland and the Netherlands overall reporting the most satisfaction with the 

organisation and delivery of the online tests (Q1-Q5). Overall, 83% of all participants agreed 

that they were satisfied with the remote delivery of the tests (Q3) and 85% agreed that they 

were satisfied with the practical organisation of the online tests (85%) though there were 

some local variations. A slightly lower proportion of participants (79%) agreed that they were 

satisfied with the help they received during the tests (Q4). Most of the student participants 

were satisfied with the practical organization of the test (overall 85%, Q5), except in Finland 

where satisfaction was lower. There was a high level of satisfaction related to the software 

being easy to use (overall 86%, Q6), with the highest satisfaction from the Netherlands, 

Poland, and Finland, (Table 1B). 

A.      Partner Country Finland Portugal Poland Netherlands UK Total 

Test 1 Number of responses 
to the survey using QuizOne® 

22 40 21 39 18 140 

Test 2  Number of responses 
to the survey using QuizOne® 

11 49 34 85 139 318 

Total responses to the survey 
in Tests 1+2 

33 89 55 124 157 458 

B.                                                          Test 1 and Test 2, % of survey responses 

Partner Country 

Universities with no progress 
testing 

Universities using 
progress testing 

Total 
Finland Portugal Poland Netherlands UK 

Female 45.0 65.0 40.0 75.0 64.0 63.0 

Diagnosed with a learning disability 12.0 3.0 3.6 6.0 2.5 4.5 

English as the first language 6.0 3.0 25.0 9.0 72.0 34.0 

Competent in English (self-reported *) 100 99.0 100 99.0 100.0 99.6 

Fluent in English (self-reported **) 52.0 72.0 64.0 59.0 93.0 73.0 

 Senior years (Stages 3-6) 67.0 70.0 74.0 78.0 43.0 63.0 

Questions 1-10 in Test 1 and Test 2 (agree & strongly agree) 

Q1. Before taking the test, I have 
received clear instructions how to take 
the test remotely 

76.0 78.0 89.0 91.0 77.0 82.0 
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Q2. Before taking the test, it was clear 
to me what was expected of me  71.0 64.0 91.0 96.0 76.0 80.0 

Q3. I am satisfied with remote delivery 
of the test  79.0 76.0 92.0 88.0 80.0 83.0 

Q4. I am satisfied with help I have 
received during remote delivery of the 
exam  

79.0 68.0 87.0 93.0 74.0 79.0 

Q5. I am generally satisfied with the 
practical organisation of this test  70.0 79.0 92.0 94.0 82.0 85.0 

Q6. I think the software for this test was 
easy to use  88.0 79.0 89.0 99.0 79.0 86.0 

Q7. I think the questions were clearly 
formulated  70.0 80.0 85.0 67.0 57.0 68.0 

Q8. I think the quality of the items was 
correct  61.0 75.0 74.0 73.0 61.0 68.0 

Q9. I think the level of the test was 
appropriate for the stage of my study  39.0 45.0 53.0 50.0 49.0 48.0 

Q10. I think the length of the test was 
appropriate  58.0 54.0 66.0 87.0 72.0 70.0 

*“Yes" to the statement: I can understand texts that consist mainly of high frequency every day or job-related 
language. I can understand the description of events, feelings and wishes in personal letters. 
**"Yes" to the statement: I can read with ease virtually all forms of the written language, including abstract, 
structurally or linguistically complex texts such as manuals, specialised articles and literary works. 

 

Table 1. A. The number of participants who responded to the survey from each country and 
the response rate for Tests 1 and 2. Participating medical schools that regularly use progress 
testing are designated PT and those that were new to progress testing are designated non-
PT. B. The upper panel shows demographic characteristics (percentage of females, senior 
stages, and diagnosis with learning disability), language proficiency as self-reported by those 
who responded to the survey. The bottom panel shows the % of those who agree or strongly 
agree with the statements in questions 1-10 applicable to both tests.  

 

Content of the tests 

χ2 analyses identified significant differences in responses between Test 1 and Test 2 for 

questions 9 and 10, but not for questions 7 and 8 (Table 2). Whilst the results for questions 9 

and 10 showed significant differences between the adaptive and non-adaptive tests the effect 

sizes were small [16]. 
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                     Agree (percent) 
   T1    T2      χ2                                df       N    P                       Phi Ø                Effect size 
Q7 82.9 89.2 2.68 1 351 0.102 0.087 ns 
Q8 83.3 90.2 3.38 1 353 0.066 0.098 ns 
Q9 58.7 71.3 5.09 1 320 0.024* 0.126 small 
Q10 79.3 91.9 12.11 1 376 0.001** 0.179 small 

 

Table 2. The percentage of respondents that agreed with the statements in the four questions 
(Q7-Q10) and a χ2 analysis of the difference in responses including the size of the effect 
between Test 1 (non-adaptive) and Test 2 (adaptive). 

 

Logistic regression  

A logistic regression with “agree” as the outcome variable showed, that once a Bonferroni 

correction was applied, no statistically significant main effect for country or stage or 

interaction of country and stage across questions A1, A2 and A3. Some differences in stage 

were observed in questions A4 and A5 but these did not hold across all countries. 

In addition, no significant differences in students’ perceptions were detected in questions 

related to the adaptive part of the test between students from universities routinely using 

progress tests and those institutions that do not. 
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 Agree (percent)    

Questions related to the adaptive 
test 

Universities 
with no 

progress testing 

Universities 
with progress 

testing 
Total 

Logistic 
regression 
coefficient 

p-
value Sig 

A1. From this experience, I think the 
adaptive progress test is a good 
measurement instrument for my 
knowledge 

64.4 62.4 63.0 0.5376 0.411 ns 

A2. I feel more motivated to study 
after the adaptive progress test 
compared with other knowledge 
tests I have experienced in my 
programme of study 

60.0 51.4 54.0 0.7737 0.251 ns 

A3. In my opinion, the structure of 
questions was well related to my 
level of knowledge 

42.2 45.4 44.5 0.7953 0.212 ns 

A4. The questions I had to answer 
matched my level of knowledge 45.5 37.0 40.0 -0.2961 0.668 ns 

A5. The questions I had to answer 
were representative of the level of 
knowledge I have gained in my 
studies up until now 

45.5 40.0 41.5 0.1964 0.764 ns 

 

Table 3. The percentage of respondents that agreed with the statements in questions A1 to 
A5 for Test 2 (adaptive test), split by familiarity with Progress Testing, and the results of the 
logistic regression analysis and significance levels. 

 

Discussion 

Previously we showed that adaptive progress testing is a reliable measurement of knowledge 

across different participants’ abilities irrespective of country and stage [11]. Here we analysed 

factors that can potentially influence students’ acceptance of online adaptive progress 

testing. Our results suggest that there is a high level of student satisfaction with online remote 

delivery of progress tests, including the quality of instruction, acceptability of the QuizOne® 

platform, and the length and organisation of the test.  

The acceptability of adaptive testing was equivalently high in students from different 

European countries with different curricula and languages. Overall satisfaction levels with the 
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organisation and delivery of online tests were high regardless of previous experience with 

progress testing. Satisfaction with the help students received during the tests was somewhat 

lower with more variability between schools. Remote delivery and remote proctoring of tests 

were novel in all participant schools, for both students and staff, the latter acting as remote 

invigilators. Although the project consortium did provide training materials for invigilators 

and students, the variations in satisfaction in this area likely relate to the confidence and 

responsiveness of remote invigilators, as well as local Wi-Fi and technology. More research 

into the reasons why there are local variations in the acceptability amongst test takers of 

remote proctoring is required.  

The idea that CAT links students’ abilities with true knowledge mastery provides an attractive 

assessment development that can lead to increased students’ motivation for learning and in 

turn improve their performance [17]. In this project, the CAT test was selecting questions 

based on their difficulty aligning items with students’ level of knowledge. In line with previous 

findings suggesting that CAT improves learner motivation and engagement when compared 

with paper-based tests [18], more students in our study agreed that the adaptive testing 

increased their motivation for learning, and that it was a good measure of their knowledge. 

However, this effect did not show statistical significance. It should be noted that almost 100% 

of participants in this study self-reported as competent in English and that the majority of 

participants outside of the UK schools were in stages 3-6 of their medical programmes.  If 

there were more students from earlier stages with less applied medical knowledge at the level 

of the progress test, we would expect the impact of adaptive testing on the perceived 

appropriateness of the level of the test to increase. Whilst the adaptive testing should in 

principle benefit students in early stages, we did not observe a significant difference between 

early (1 and 2) and later stages (3-6).  
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Interestingly, students favoured the adaptive versus non-adaptive test in terms of the length 

of the test even though the adaptive test length for this study was fixed to 125 items (the 

same length as the non-adaptive test). Given that the adaptive test algorithm adjusts the level 

of difficulty to the individual student in real time the perception that adaptive testing 

promotes engagement with the test through question relevance appears to lead to positive 

perceptions of the length of the test. Neither country of study, nor stage of study made any 

significant difference to students’ perceptions of the adaptive test demonstrating that 

adaptive testing was well received across the institutions taking part and at various stages of 

study.  Nevertheless, students from schools who were experienced with progress testing (UK 

and Netherlands) were significantly more likely to agree that the length of the progress tests 

(125 items) was appropriate, whereas students from schools new to progress testing were 

less accepting of the test length. Furthermore, students from schools with progress testing 

experience were significantly less likely to agree that the questions were clearly formulated 

(Q7) than their peers from schools that do not routinely use progress testing. Previous 

experience with progress testing and English language proficiency likely played a role in the 

acceptability of the question formulation.  

Using a remote proctored platform for delivery was also successful and enabled the tests to 

be administered during COVID-19 lockdowns. In line with recent studies [19] on remote 

delivery of exams in medical education, we have experienced very few technical issues, with 

the most frequent issues being wifi connectivity and camera access.  The candidates were 

easily verified by the proctors and the software during the login process. Working cameras 

and chat functionality were key to maintaining the security of the tests. However, with a 

significant degree of trust invested in the professionalism of medical students to take tests 
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without looking at additional resources, concerns about and vigilance for cheating remain 

high among assessors when remotely delivering closed-book examinations.  

Using adaptive testing sequentially as a progress test allows personalised assessment since 

the difficulty of the test adjusts to the ability of the learner [8,11]. In this way, progress testing 

can have utility not just as a summative assessment, but also as an assessment for learning, 

since students are more likely to be tested on areas of medical knowledge which are 

appropriate for their stage of learning with a test that adjusts difficulty in an adaptive 

algorithm. The psychometric properties of progress tests have been found to be less robust 

at early stages of the medical curricula compared to later stages [20], and adaptive testing 

has been shown to have good reliability when measuring the performance of students in the 

early stages of medical school [11]. 

The study provides insight into the acceptability of progress testing in general and adds to the 

existing knowledge base around the acceptability of adaptive testing and its application in 

terms of increased motivation for learning and engagement with test material. Future 

research into longitudinal outcomes will be interesting to build on these findings. Whilst a 

frequently cited advantage of CAT is the ability to reduce test length (as the adaptive 

algorithm enables convergence to students’ true knowledge level relatively quickly), this is 

not necessarily a desirable solution for progress testing from a wide curriculum blueprint in 

terms of the coverage of the test. However, the use of asynchronous adaptive progress testing 

(progress tests anytime, anywhere), perhaps even on-demand, could indeed lead to 

knowledge tests becoming more frequent and shorter, maintaining adequate blueprint 

coverage and optimizing test reliability by lowering measurement error for students even in  
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early academic years. More research into the acceptability, among both students and medical 

faculty, of adaptive progress testing used in this way is required. 

Limitations 

Moving from the face-to-face test delivery platform (TestLife®) used in the pilot to the remote 

delivery platform (QuizOne®) for Test 1 and Test 2 potentially introduced a confounding factor 

that affected the student response, therefore our analysis included only data from the two 

remotely delivered tests. 

In addition, it appears that some of the participants did not notice that a survey followed Test 

1, the number of participants was high, but only 30 % of those students responded to all 

questions in the survey.  Learning from this experience the survey for Test 2 was seamlessly 

attached to the test, which resulted in a 97% response rate. 

The study is limited to a single non-adaptive test and one adaptive follow-up. In the analysis 

of the adaptive questions, the small sample size necessitated a dichotomisation whereby the 

neutral response was included in the category “not agree”. Whilst this is a conservative 

approach an improvement for the future would be to have a large enough sample size to yield 

meaningful analysis with the data dichotomised to exclude the neutral response. 

Implications 

Adaptive progress testing is well-accepted by students across multiple countries, universities 

and stages of study, regardless of whether they are familiar with progress testing or not and 

it is potentially preferred by students to conventional non-adaptive testing, supporting Ross 

et al. [9]. 
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