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Strengths and limitations of this study

 ► This study developed a comprehensive, yet easy 
to understand, model to illustrate the educational 
consequences of assessment by categorising the 
findings into the four components of contributing 
factors, mechanisms of action, educational conse-
quences and contextual factors.

 ► We tried to explore the attitudes and experiences of 
diverse groups of stakeholders, students and faculty 
members, and multisources of data gathering were 
used.

 ► Voluntary participation in the study and the setting of 
a single institution may restrict the transferability of 
our results to other contexts.

 ► Although the study aimed at both formative and 
summative assessments, since the participants’ 
experiences in formative assessments were limited, 
the results of the study seem to focus more on sum-
mative assessment.

 ► We studied undergraduate students in this study. For 
further validation and generalisation of this model, 
it is suggested that future studies be conducted on 
how assessment affects postgraduate students’ 
learning.

AbStrACt
Objectives It has been shown that assessment strongly 
affects students’ performance. A deeper insight needs to 
be gained into the interplay of assessment and learning. 
The aim of the current study was to develop a model 
to explain the educational impact of assessments on 
students’ learning, before, during and after the test.
Design This study used semistructured interviews, focus 
group discussions and observation and collection of field 
notes. A qualitative methodology using the grounded 
theory data analysis approach was then used to generate 
an explanation of the process of how assessment impacts 
students’ learning.
Setting School of Medicine, Tehran University of Medical 
Sciences.
Participants Participants were medical students and 
teachers with first-hand experience or expertise in 
assessment as well as their willingness to participate in 
the study. Fifteen people (eight medical students, seven 
faculty members) were interviewed. One focus group 
discussion (with five students) was held.
results The extracted concepts from our study were 
classified into four main categories. These categories 
include elements of the assessment programme which 
affect learning, the mechanism through which they exert 
their effects, contextual factors and the impact they have 
on learning. These elements and their interplay occur 
within an environment with its antecedent characteristics.
Conclusions This study suggested a model for 
understanding the elements of the assessment which, 
within the context, affect learning, the mechanisms 
through which they impart their effects and the final 
outcomes obtained.

IntrODuCtIOn
‘Assessment drives learning’. This short 
and well-known quote explicitly states that 
there is a relationship between assessment 
and learning.1 Assessment can influence the 
amount and the quality of the study, as well as 
the allocation of student’s efforts.2 Although 
there might be arguments regarding when 
and how the effects of assessment are exerted, 
the existence of such a relationship has never 

been questioned. The impact of examina-
tions on students' learning, often referred to 
as the ‘educational impact’ of assessment,3 
the ‘testing effect’, ‘consequential validity’, 
‘test-enhanced learning’, ‘backwash’, ‘wash-
back’ and ‘testing phenomenon’,4 is an 
important element of the utility of an assess-
ment system.5 The testing effect on learning, 
while meant to be positive, is not invariably 
so. For example, obtaining a bad score in a 
test may discourage a student from further 
studying.4

Although examinations have always been 
an integral part of the educational process,6 
they have traditionally been used solely to 
assess students' knowledge and skills. This 
summative purpose of assessment was often 
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justified by the social accountability of the schools to 
ensure that the graduates are competent. At best, a driving 
role was also considered for examinations, stating that 
without them, students will not have enough incentive for 
studying, a claim that has also been confirmed in some 
empirical studies.7–9 In recent decades, however, many 
experts believe that the first and most important goal 
of assessment should be to maximise students’ compe-
tence and to guide them for subsequent learning.6 10 In 
fact, the paradigm shift from ‘assessment of learning’ 
to ‘assessment for learning’ is gaining more and more 
popularity.6 Several studies have suggested that examina-
tion affects students’ performance more strongly than 
the educational methods; the study by Raupach et al is 
one example.7 This paradigm shift emphasises the need 
for a deeper insight into the interplay of assessment and 
learning. One will not be able to design a proper assess-
ment system that actually enhances learning without 
having a deep insight into these interactions.4

An exploratory study of the existing literature revealed 
several studies and review papers11 12 dealing with the effect 
of assessment on learning. While a number of studies have 
specifically examined the effect of formative assessment 
and feedback on learning,13–19 some others have evalu-
ated the role of summative assessments on learning.4 9 20 
Many studies have looked into the relationship between 
general assessment factors and students’ approaches 
to learning.11 21–28 Some have focused on the impact of 
specific types of examination such as clinical assessments 
or portfolio on students’ learning.17 19 22 29 Broekkamp et 
al presented a theoretical model that integrates various 
factors related with test readiness and learning strate-
gies. Factors mentioned in this paper included teacher’s 
intended task demands, learners’ perceptions of test 
demands, learners’ goals for studying and their ability to 
apply the strategies.11 Al Kadri et al explored how assess-
ment affects surface and deep learning, the impact of 
post-test feedback on student learning and the effects 
of assessment characteristic on students’ approaches to 
learning,24 29 but do not provide a holistic view of the 
educational impact of assessment in terms of when and 
how the effects are exerted and what the final outcomes 
are. Although Dochy and colleagues organised their find-
ings on the impact of assessment on learning under the 
titles of before, during and after the test,2 the only orig-
inal study that tried to examine the impact of assessment 
on student learning and propose a representative model 
is the study by Cilliers et al.9 This study, while very informa-
tive and inspiring, was focused on pre-assessment learning 
effects of summative assessments. In this study, the impact 
of assessment on students’ learning during and after 
assessment has not been studied. Moreover, this model 
needs to be carried out in different societies and contexts 
for further validation and generalisation of the findings.6 
To the best of our knowledge, there is no comprehensive 
study that assesses the impact of assessment (either forma-
tive or summative) on students’ learning before, during 
and after examination. The purpose of the current study 

was to develop a model to illustrate the educational impact 
of assessments on students’ learning before, during and 
after the examination.

MethODS
Setting
Doctor of Medicine programme at Tehran University of 
Medical Sciences is a 7-year programme consisting of four 
phases of basic sciences, foundations of clinical medicine, 
clerkship and internship. During the first 2.5 years, when 
basic sciences courses are taught, assessment is mainly 
performed by summative end-of-term written exam-
inations, followed by a national ‘comprehensive basic 
sciences examination’ at the end of the phase. In foun-
dations of clinical medicine, these written tests are often 
augmented by some clinical examinations including an 
objective structured clinical examination (OSCE), which 
mainly focuses on physical examination and history 
taking skills. During the next phases, most evaluations are 
conducted clinically, often through global evaluation by 
attending physicians and occasionally through oral exam-
inations. Some major clerkship rotations take formal 
end-of-rotation written examinations. Assessment during 
internship is mainly clinical and by end-of-rotation global 
rating performed by faculty members or senior residents.

While trainees are constantly being supervised by faculty 
members and senior residents during their everyday 
practice and learning activities in clinical rotations and 
informal feedback is frequently provided, formal forma-
tive assessment is rarely undertaken and our educational 
system tends to focus primarily on summative use of the 
assessment results.

Study design
This study employed a qualitative methodology using 
constructivist grounded theory approach of Corbin and 
Strauss.30 This is a suitable approach to discover new areas 
of the subject, or to explore a known area from a new 
perspective.30 Another reason for using the grounded 
theory approach is the discovery of processes and social 
interactions.31 Since the educational impact of assess-
ment system is an interactive process, and this process is a 
product of social interactions, and some aspects of it were 
not well understood, we considered using the grounded 
theory approach a suitable study method.

The study protocol was granted approval.

Participants and sampling
An iterative purposive sampling technique30 was used to 
recruit participants from a single, large medical school. 
Participants were selected according to their first-hand 
experience or expertise in assessment as well as their 
willingness to participate in the study. We followed open 
sampling method with maximum diversity for selection 
of the participants. In order to have maximum diversity, 
medical students from different phases of the curric-
ulum (basic sciences, foundations of clinical medicine, 
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Table 1 Characteristics of participants

Participants

Trainees Teachers

Basic 
sciences FCM Clerks Interm

Basic sciences Clinical Sciences

Assistant 
professor

Associate 
professor Professor

Assistant 
professor

Associate 
professor Professor

Female 2 3 1 1 2

Male 1 1 4 2 2 1

Total 1 3 7 2 1 1 – 2 2 1

FCM, Foundations of Clinical Medicine.

Table 2 Primary interview and focus group questions

Target Population Questions

Teachers What methods of assessment do you often use in different courses?

What is, in your opinion, the relationship between assessment and learning?

What factors determine which method you use to assess students?

How do you provide feedback to students after assessments?

Trainees (interview) What kinds of assessment have you experienced and how did you prepare for them?

Do you think assessments have anything to do with your learning? How would your learning 
change if you did not have to sit a test?

Explain which factors related to the assessment will affect your learning and in what way?

Could the assessment affect your learning during the testing session or after that? How?

Trainees
(focus group)

What kinds of assessment have you experienced and how did you prepare for them?

Do you think assessments have anything to do with your learning? How would your learning 
change if you did not have to sit a test?

Explain which factors related to the assessment will affect your learning and in what way?

Could the assessment affect your learning during the testing session or after that? How?

How are you given feedback on your performance after examination? How does that affect 
you?

clerkship, and internship) were invited to participate. 
Furthermore, clinical and basic science teachers with 
different degrees (assistant professor, associate professor, 
and professor) were invited (table 1). All participants 
were presented with the information sheets introducing 
the researchers and stating the aim of the study; informed 
oral consent was then obtained. We continued sampling 
and collecting data until new conditions, attributes or 
consequences of existing categories were not developed 
by collecting more data (theoretical saturation).30 32 33

research team
The research team consisted of a PhD student in medical 
education and two supervisors, one supervisor who had 
experience in qualitative study designs and one who had 
experience and expertise in student assessment.

Data collection and analysis
We applied a within-method triangulation approach for 
data collection and analysis in order to confirm find-
ings, to ensure collection of comprehensive data and to 
increase the validity of findings.34 35 For this reason, we 
used three different methods for data collection. These 

included individual, semistructured interviews with 15 
people (eight medical students, seven faculty members), 
one focus group discussion with five students, as well as 
observation and collection of field notes.

The interviews lasted from 40 to 75 min. Primarily, the 
interview and focus group questions were framed as shown 
in table 2; further questions were asked based on the 
participant's response and the emerging theory. All the 
data from the interviews were recorded and transcribed 
verbatim by the principal researcher (AKM) without iden-
tifying data. In line with the grounded theory data anal-
ysis approach, data collection and analysis was conducted 
in an iterative fashion with data analysis completed prior 
to the next interview.

After the eighth interview with the students, the focus 
group discussion meeting was held to clarify the primary 
results and find new ideas. Attempts were made to facili-
tate discussions and involve all parts of assessment process. 
In the focus group discussion, we observed the interac-
tions between the group members and exchanging views 
among the participants about their experiences. In this 
way, we noted different points of view and the reaction 
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Table 3 An example of the process of abstraction, from meaning unit to category

Meaning unit Code Subcategory Category

The teacher himself has to accept that the test can help students 
learning and is not merely a means of scoring. Teachers do not 
agree that the type of test questions affects learning.

Inappropriate teacher's 
attitude toward assessment

Attitude 
toward 
assessment

Assessor-
related 
factors

Typically, teachers who are professors think they should not 
devote their time to designing a question for a student’s 
assessment.

Lack of motivation due to lack 
of performance evaluation

Motivation for 
assessment

Assessor-
related 
factors

Designing a good question that we can measure through different 
levels of learning is very difficult, and teachers need to be 
educated in this regard.

Lack of skill to design good 
questions

Capability of 
assessment

Assessor-
related 
factors

Young teachers are usually stricter. Somehow they are fresh and 
point to the point of the book, they think we should also point to 
the book

The impact of teachers 
experience on the stringency 
of assessment

Leniency/
stringency

Assessor-
related 
factors

of the members of the group to others. This helped us to 
better understand the dimensions of the study process.36 37 
The data generated were used as complementary data 
and for trustworthiness as well. A focus group meeting 
with teachers had been tentatively planned but deemed 
unnecessary later.

One of the researchers (AKM) observed two OSCEs 
and took field note and memos in an attempt to appre-
ciate the interaction between trainees and examination 
as well as the test structure and the verbal and non-verbal 
interactions between students and assessors. Moreover, 
field notes were used to record the students' non-verbal 
behaviours in individual interviews and focus group 
discussion. The field notes enhanced reflection in rela-
tion to the assessment process in the researcher and led 
to the recording of memo. Memos were probed in subse-
quent interviews.38

The verbatim transcriptions of all the interviews and 
focus groups and field notes were then integrated.

A constant comparative approach was used to analyse 
data, simultaneous with data collection.30 Open coding 
(line by line reading of the transcripts and field notes, 
and assigning the relevant code to it), axial coding (cate-
gorisation of cods, and determining the relationship 
between concepts) and selective coding (integration 
of categories and process description) methods were 
employed to reveal the processes involved. An extracted 
example of the coding and analysis process is shown in 
table 3. Transcripts were read in detail several times and 
emerging themes were identified. They were repeatedly 
reexamined and ongoing comparisons were made, as 
further interviews were performed. This method leads to 
the development of a robust coding scheme for thematic 
organisation and classification of data. After refinement 
of the coding scheme, the data were analysed in order 
to reach a conceptual level. The relationships among the 
concepts were extracted and an interpretive model was 
identified. This model was supposed to explain and justify 
the data and render them meaningful.

Patient and public involvement
No patient involved.

trustworthiness
In this study, trustworthiness was performed based on 
proposed criteria of Lincoln and Guba.39 The trian-
gulation strategy for data gathering (semistructured 
interviews, focus group, observation, field notes) and 
prolonged engagement with participants during data 
collection process were used to ensure the credibility.40 In 
order to achieve the dependability and confirmability,39 
a summary of analysed interviews and extracted codes 
was sent for the participants (member check). Also, data 
were shared with two PhD students who had a qualita-
tive research experience and were not in the research 
team. Moreover, the research team met several times to 
review and discuss the emerging data, and the results of 
the study were discussed in an expert panel (external 
check). In order to ensure transferability, we provided a 
thorough description of the context and characteristics 
of the participants, describing the context of the study, 
and a clear description of the barriers and limitations and 
conditions for using the findings.40

reSultS
The experiences of students and faculty members were 
investigated regarding the effect of assessment on 
students' learning through interviews, focus group meet-
ings and observations. The results of the analyses of their 
experiences are the findings of this study.

The extracted concepts from our data are presented 
as a model in figure 1. We classified our findings into 
four main categories: the elements of the assessment 
programme which affect learning (contributing factors), 
the mechanisms through which they exert their effects 
(mechanism of action) and the impact they have on 
learning (educational consequences). These elements 
and their interplay occur within an environment with its 
antecedent characteristics (contextual factors).

Contributing factors
The elements of the assessment system that are proposed 
in this study as being effective in its educational conse-
quence can be classified into three categories, including 
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Figure 1 The suggested model for the educational impact of assessment.

those related to the assessor, elements related to the 
assessee and elements related to the assessment process.

Assessor-related factors
Assessor is one of the influential elements of the assess-
ment system. Assessor’s attitude towards the assessment, 
their incentive for assessment, their capabilities to do the 
assessment as well as their leniency/stringency can influ-
ence the learning which results from student assessment. 
The assessor’s attitude toward how to facilitate learning 
through assessment and the relationship between 
learning and assessment objectives is important. More-
over, feedback from the institute and students which are 
received by the assessor regarding previous assessments 
may influence the assessment process. The extent to 
which training and assessment are among the profes-
sional priorities of the assessor is another category that 
can influence the incentives of the assessor in the assess-
ment process. On the other hand, the assessor’s knowl-
edge of the assessment objectives and having sufficient 
skills for design and implementation of different assess-
ment methods help the assessor to have an appropriate 
assessment. Whether the assessor expects the students to 
memorise the details of the content or focuses mainly on 
understanding the important concepts is another factor 
that influences students’ learning. All of these factors, 
except leniency/stringency, indirectly affect the students’ 
learning through the impact on the design of the test. 
The leniency/stringency of assessor can affect the design 
of the test as well as test scoring. In addition, the perfor-
mance of the assessor in providing information about the 
objectives of assessment, how to perform assessment and 

how to guide students about the questions can influence 
students’ learning.

Quotation 1: If you expect students to behave in a 
specific way, you should teach them first and then assess 
them. When you do not do it yourself and you do not 
included it in the teaching, then it is not fair to put it in 
your exam (T1).

Quotation 2: In my opinion, we need training to be 
able to make good questions. It is difficult to design an 
appropriate case-based question to assess different levels 
of learning (T2).

Assessee-related factors
Personal characteristics of the assessee, their motivation 
and their perception of the examination all influence 
their learning from assessment. Personal characteristics 
of the assessee such as the level of stress experienced by 
the student before the examination, as well as their ambi-
tiousness and competitiveness are among the factors that 
can impact students’ learning. Students’ incentives for 
study may vary from successful performance in the exam-
ination to learning the content and achieving proficiency. 
Students’ understanding of the nature of examination, 
including awareness of the goal, content and format of 
the examination, as well as their perception regarding 
the examination, which may stem from the information 
provided by the system or assessor or from their experi-
ences in previous exams, determine the type of study that 
is necessary to become successful.

Quotation 3: The behaviour of the teacher and how he 
acted in previous semesters is very important. For exam-
ples, we knew that that Mr. X takes an exam but does not 
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actually check the papers; so, we simply ignored the exam 
(S2).

Quotation 4: We were not like this from the very begin-
ning, but according to the scores that we obtained, we 
concluded that we should assess the exam first and then 
plan how to study according to the exam type (S6).

Factors related to method
Several factors associated with the assessment method 
may contribute to its educational consequence. These 
include assessment format, stakes of the examination, 
assessment content, as well as scoring and standard 
setting process, examination duration, frequency and the 
interval between the examinations. Use of practical and 
clinical tests besides written knowledge tests encourages 
students to obtain the necessary skills. Also, the share of 
each examination in final assessment influences students’ 
amount of study and learning. One of the important 
factors that influence the amount and type of study is the 
stakes of the test. Since success in high stake examinations 
is more important for students, they experience more 
stress compared with other examinations and allocate 
more time preparing for them. Students’ experiences 
have shown that the stress experienced by them before 
the examination can influence the speed of study and 
the amount of learning. Furthermore, students stated 
that sufficient time before examinations can encourage 
them to study. Furthermore, the experiences of students 
and faculty members showed that frequent assessments 
with short intervals in between can enhance students’ 
learning.

Quotation 5: Having sufficient time to study before the 
exam is very effective and reduced stress and increases 
efficiency (S7).

Quotation 6: When I have time, I read the question 
carefully, concentrate better, and memorise the content. 
When I have enough time to attend to the questions, I 
am able to concentrate on that topic and keep it in my 
mind (S4).

Field note 1: (In the OSCE) the station's instructions 
were not clear enough. Some students had to read the 
instructions several times. Some asked the rater ques-
tions about one of the items in the instruction. This 
took a lot of time. Moreover, this increased students 
stress.

Quotation 7: When the content is divided, you can read 
on a daily basis and this promotes learning, but when 
you are assessed only at the end of the course, you just 
cram several days before the exam and forget the content 
shortly after the exam (S2).

Mechanism of action
According to the findings of this study, we divided the 
mechanisms by which different elements of assessment 
system influence learning into those acting ‘before assess-
ment’ and those acting ‘during or after assessment’.

Before assessment
The way assessment impacts learning before the exam-
ination can be through driving students to study and get 
prepared, influencing their study style (superficial, deep 
or achieving) and determining the content to be studied. 
While a few students may study even without having to take 
an examination, most of our participants believed that 
preparation for examination is a very important driver for 
studying. Moreover, the assessment system influences the 
approach students to prepare themselves for the exam-
ination. Assessment also determines the time students 
allocate to their study. Depending on the test format and 
the perception of the students of the examination type, 
they may choose to study reference books, lecture notes 
or simply test items from previous examinations.

Quotation 8: Exam is an instrument to force students 
to study (S1).

Quotation 9: An exam that contains conceptual ques-
tions necessitates deep study to create relationship 
between different aspects; otherwise, you just memorise 
the content to answer the question (S2).

Quotation 10: Exams are helpful in that they force 
students to study; otherwise, students will not (T5).

During and after assessment
Examinations can improve students’ learning through 
challenging their mind while answering the questions, 
confirming the significance of the topics, stabilisation of 
the content studied and providing feedback as well as an 
opportunity for practice and reflection. Assessment items 
may require information recovery, integration of various 
pieces of information and applying the knowledge. As the 
students challenge their knowledge against the required 
task, they may deepen their knowledge and at times even 
correct their understanding of the concepts. Providing 
the student with feedback about their performance 
during (especially in clinical and practical assessments) 
or after assessment usually leads to effective learning, too.

Field note 2: (In the OSCE) sometimes when the 
student failed to accomplish the required task, the rater 
explained to the student what he/she was supposed to 
do. In these cases, the examinee often left the station with 
satisfaction and thanked the rater.

After the exam, students’ verification of the correct 
answers and discussing the questions with peers as well 
as reflection on their own performance can provide 
learning opportunities for them.

Quotation 11: When the teacher asks an interdisci-
plinary question that requires deep reflection, if I can 
answer it, it remains in my mind because I did not only 
recover information, but created relationships between 
what I knew to answer the question (S3).

Quotation 12: I think when a question is asked, all 
learned materials are classified and this facilitates my 
learning (S4).

Quotation 13: After the exam, we look back on the 
questions and check the answers. Everybody justifies their 
responses and we discuss in groups. We may need to go 
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back to the textbooks to find out the reason. I believe 
these discussions after the exam facilitate learning (S5).

educational consequences
Different elements of the assessment system work through 
the aforementioned mechanisms to influence students’ 
learning in several aspects: learnt content, depth of 
learning, stability (retention) of learnt content and the 
feeling resulting from learning (emotional involvement).

Learning content
Usually, part of the content that is being assessed will 
receive attention from students. Not so infrequently, 
some learning objectives (such as communication skills, 
professionalism, etc) are simply ignored in the assess-
ment system due to difficulty of their evaluation. This, in 
turn, causes the topic to be neglected by the students. In 
another case, the examination assesses knowledge or skill 
which is beyond the expectations of that level of training 
(such as complicated medical cases to be solved by under-
graduate medical students). This practice encourages 
students to learn topics that will not be useful in their 
future career.

Quotation 14: Some teachers take exams with the same 
content each year but the questions are different. It this 
condition, we should learn the content (S6).

Quotation 15: When preparing for an exam, we ask 
students who have already passed that exam about the 
topics usually covered in the exam and try to keep that 
in mind (S8).

Depth of learning
When obtaining good marks in the examination requires 
mastery of the learning content, students employ a deep 
learning strategy. However, when there is not a consis-
tent relationship between learning and the examination 
scores and it is possible to obtain good marks through 
other methods such as rote memorisation or reviewing 
previous examination items, students prioritise obtaining 
better results over deep learning of the content.

Quotation 16: Case-based assessment facilitates deep 
learning and storage of content and shows us the rele-
vance of basic sciences with clinical sciences (S4).

Quotation 17: I noticed that although I study the 
content and learn it deeply, I cannot get high marks but 
a friend of mine who simply memorises the content and 
practices with sample questions gets higher marks. This 
forced me to change the way I study to get better results 
(S6).

Learning retention
As assessment helps student link the new content with 
previous content, durability of their learning also 
increases. This effect is believed to be enhanced by 
frequent assessments. The experience of students showed 
that when they are assessed in action (eg, while managing 
a patient at bedside), their learning lasts longer.

Quotation 18: In scenario-based exams, you not only 
had to study deeply for the exam but also retain that 
learning for a much longer time (FG).

Emotional involvement
The assessment system and students’ perception of the 
assessment process influence their satisfaction with their 
learning experience. This, in turn, impacts the probability 
of whether they will be encouraged to study further or 
become disappointed with studying. These feelings may 
also affect their confidence either positively or adversely.

Quotation 19: I imagine that the exams are only meant 
to disturb students and they do not have any educational 
objective. Why should they ask so many questions about, 
for example, cancer staging from undergraduate medical 
students. (S1).

Contextual factors
The experiences of participants suggest that the inter-
actions between assessment and learning occur within 
a set of contextual factors which in turn affects various 
parts of this model. These include factors related to the 
organisation such as the facilities and supports available 
for quality assessment, factors related to the society such 
as values placed on teaching and assessment which affects 
professional priorities of the assessor, as well as the expe-
riences and feedbacks conveyed by peers.

Quotation 20: What we hear from our senior school-
mates often discourages us from studying (S2).

Quotation 21: Many students plan to study abroad and 
so they work hard to obtain high marks and have a favour-
able transcript. This is more important for them than 
learning (S8).

DISCuSSIOn
The purpose of this qualitative study was to explore how 
assessment affects students’ learning. The core concepts 
in this study were categorised into four categories: 
contributing factors, mechanism of action, educational 
consequences and contextual factors.

Contributing factors
The results of our study revealed that assessors are 
important and influential elements in the educational 
impact of assessment. Their motivation to conduct a 
proper assessment, their attitude towards the assessment, 
their awareness of the purpose of the assessment, their 
knowledge and skill to design a particular type of exam-
ination, as well as their leniency/stringency can affect 
students’ learning. This finding is in accordance with 
several other studies. In a 2005 study by Tiwari et al, the 
students stated that the efforts they made to prepare for 
the assessment depended on how stringent the assessor 
was.22 Al-Kadri et al concluded in their study that students’ 
and supervisors’ orientation to the assessment process is 
one of the factors influencing students’ learning from 
the assessment.14 In addition, Henneman et al considered 
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student-examiner interactions in oral examinations as 
one of the effective factors in students’ learning during 
assessment.8 In a recent study by Lörwald et al, it was also 
suggested that knowledge and attitude of supervisors 
regarding the mini-CEX and DOPS influence students’ 
learning.41 The assessor's motivation for assessment has 
not been explicitly mentioned as an effective factor in 
previous studies. Although this effect may be exerted indi-
rectly through proper test design and delivery, frequency 
of raising this topic in our interviews convinced us that it 
is an important issue that should be dealt with separately.

In this study, the characteristics of the assessee were 
also identified as other influential elements on the 
educational consequences of assessment. Their personal 
characteristics such as level of stress experienced, ambi-
tiousness and competitiveness, their motivation to study 
and learn, as well as their understanding of what is needed 
to succeed in the examinations influence the quality and 
the amount of educational impact of the examination. 
Some previous studies corroborate our findings. The 
results of various studies showed that there was a direct 
correlation between students’ perception of the needs of 
the examination and the adoption of the strategies and 
approaches for study.11 21–28 Students’ perception of the 
test requirements are mentioned in relevant studies as 
an important influencing factor. The results of our study 
showed that personal characteristics such as motivation 
are important factors that affect student learning.

This study also revealed that the characteristics of the 
assessment method, including assessment format, the 
content of the assessment, the method of scoring, stakes 
of the examination, examination duration, the frequency 
of assessments and the interval between the examinations 
could impact the students' learning. Many other studies 
back up the influence of this factor. The results of the 
study by Al-Kadri et al showed that students' perceptions 
of assessment, student perception of learning goals and 
student experience of authentic assessment in a clinical 
setting are three factors that influence the adoption of 
learning strategies in students.42 The results of these 
studies have shown that factors such as the method of 
assessment, the assessment weight and the time it takes 
for study affect the choice of the study approach. Also, 
the fairness of the assessment (the appropriate blueprint 
design for testing and that the test is based on the goals of 
learning curriculum) is another factor that can influence 
the student’s study and learning approach.29 Formative 
assessments, in comparison to summative assessments, 
lead to more in-depth learning. Also, continuous assess-
ments increase knowledge and self-awareness among 
students.24 Most factors except the examination dura-
tion have been mentioned in the Cilliers et al model.9 
In many studies, the format, frequency and test stake of 
examination are listed as influencing factors on students 
learning. In the study by Al-Kadri et al, formative assess-
ments led students to use deeper approaches compared 
with summative assessments.24 In a study by Opoka et al, 
students stated that test format had an impact on their 

learning, and pointed out that the OSCE examination 
influenced their study behaviours and improved their 
communicative and procedural skills.43 Also, results 
of study by Huwendiek et al showed that the use of the 
key-feature problems to assess clinical reasoning during 
the clerkship period better motivated students for intense 
study in comparison to the context-rich single best answer 
questions .44

In a study by Henneman et al, students indicated oral 
examinations, in which they were requested to explain 
mechanisms instead of facts, led them towards deeper 
understanding. They also stated that assessments that 
were summative and influenced pass/fail decisions led to 
more learning activities, especially in the near-test days.8 
Performing the test several times throughout the term has 
a positive effect on student performance in the final test.45 
In addition, the test has been shown to affect learning 
and retention of the content more than the re-reading 
of the content.45 46 The results of a study by Agarwal et al 
showed that taking the initial test after the study leads to a 
longer-term retention.47 Cilliers et al described the factors 
influencing students' learning in summative assessments 
in two categories: task demands and system design. Task 
demands included task type, assessment criteria, nature 
of assessment material, past papers, cues from lecturers, 
cues from informal communication networks between 
students and lack of cues. It was also mentioned that 
system design influences the learning resulting from 
students' assessment through pattern of scheduling and 
imminent and prevailing workload.9 These factors have 
also been elicited in our study.

Mechanism of action
We divided the mechanisms through which assessment 
impacts learning as those that are effective before the 
assessment and those that are operational during and 
after the assessment. Participants’ experiences indicated 
that before assessment, the examination influences 
students’ learning by driving them to study, influencing 
the adoption of the appropriate learning approach and 
selecting the content to be studied. Moreover, several 
mechanisms helped students learn during and after 
the assessment. These included the mental challenge 
and practice while answering the test questions, active 
retrieval of the content of the study in mind, adding up 
the new content to the previous knowledge, the oppor-
tunity to receive feedback and provision of opportunities 
for exercise and reflection. Similar findings have been 
reported in previous studies. The results of Tiwari et al 
showed that students in the clinical phase learnt the 
material that was assessed. Furthermore, they found that 
the assessment not only tells them what to learn, but also 
tells them how to learn and what strategies to use for 
studying and learning.22 The results of Cobb et al showed 
that students’ choice of approach to study is influenced 
by the examination.21 Moreover, Henneman et al and 
Opoka et al demonstrated that assessment motivates and 
induces students to study.8 43 In a study by Larsen et al, the 



9Kordestani Moghaddam A, et al. BMJ Open 2019;9:e031014. doi:10.1136/bmjopen-2019-031014

Open access

authors suggested that assessment indirectly increases 
the incentive to study and urges students to employ more 
effective strategies for learning.48 A study by Cilliers et al 
revealed that effective factors of assessment influence 
students learning through the appraise of impact and 
response, such as the student's understanding of self-effi-
cacy and their beliefs about assessment and their motiva-
tion to respond to these beliefs.9 The results of previous 
studies on the effect of assessment on students' learning 
during and after the test were also somewhat similar. 
There are few studies in relation to the impact of assess-
ment on learning, during the test. These studies have 
addressed the process of thinking during the test with 
similar terms, such as reorganisation. Nevo (1995) and 
Struyf et al49 stated that during the assessment, students 
should reorganise their knowledge. They encounter a 
new issue that has not been addressed in their study and 
it is necessary to consider the relationship between the 
various aspects of the problem. Assessment stimulates 
the thinking process and promotes using higher levels 
of cognition, hence providing the students with a rich 
learning experience.2 In many studies the role of feed-
back after the assessment on student learning has been 
discussed. Meanwhile, the results of our study showed 
that, in addition to postexamination feedback, feedback 
during practical and clinical assessment can also greatly 
affect students’ learning. Larsen et al maintained that 
feedback improves learning through correction of errors 
and fixing correct answers in the mind. The timing of 
feedback is also very important. Immediately feedback 
may lead to deeper learning in the student than delayed 
feedback.48 After submitting feedback to the student, it is 
the appraisal of feedback which leads to the educational 
impact of the assessment.41 The study of Dijksterhuis et 
al showed that that feedback does not always influence 
learning positively. They suggested that the credibility 
of the feedback provider and the feedback content are 
very important in learning which results from forma-
tive assessment.50 Olupeliyawa et al also showed that 
providing feedback in workplace-based assessments has 
an important role in developing students’ competen-
cies.13 The results of the study by Roediger and Karpicke 
(2006a) showed that testing indirectly affects students’ 
future studies through feedback received.51 Agarwal 
et al conducted a study and indicated that the students 
who were given feedback after the initial test had better 
performance than the other students who were not given 
feedback on their performance in the final test.47 Peer 
feedbacks have also been regarded as a good source for 
reflection and improvement of competencies, especially 
those related to team work.8 Typically, students reflect on 
the content and learning processes after the assessment.2 
Students use their cognitive strategies to compare their 
problem solving processes with the teacher and other 
students at reflection process.49 The results of McKenzie 
et al showed that assessment, along with feedback based 
on the Pendleton's method, prompted students to reflect 
on their performance and helped them become aware of 

their strengths and limitations.52 In this regard, feedback 
quality is very important.

educational consequences
Our model suggests that the final product of the actions 
and interactions of the contributing factors, through the 
aforementioned mechanisms, is a change in learning 
content, depth of learning, the durability of learning and 
ultimately the students’ emotional involvement. These 
are actually the observable consequences driven from 
assessment. Similar findings in the literature were found. 
Result of study Kromann et al showed final test for resus-
citation skills at medical students increased the learning 
outcome of them, compared with students who took the 
time to spend practicing resuscitation skill.53 In a study 
by Opoka et al to assess the perception of students, most 
postgraduate students believed that OSCE improved 
their communicative and procedural skills.43 In the study 
by McKenzie et al, students’ experiences showed that the 
assessment of their procedural skills and the feedback 
provided to them after that increased their confidence in 
conducting the procedure at the patient’s bedside.52 The 
study by Cilliers et al divided the effects of learning on 
summative assessment into two categories of the nature 
of cognitive processing activities and metacognition regu-
latory activities.9

Contextual factors
In this study, the contextual factors such as peers, family, 
institution facilities, community values and students’ 
extracurricular activities were found to affect all of the 
mentioned components in the model. The characteristic 
of an assessment method is not inherent to that method, 
but depends on how and on what context the assess-
ment is carried out. Therefore, similar methods can have 
different educational impacts depending on how they 
are used and the context in which they take place.5 The 
results of the study by Cilliers et al showed that students 
in the informal communication (student grapevine) 
received cues about the assessment from peers and senior 
students. These cues affect cognitive and metacognitive 
activities (such as the amount of effort, the source of the 
study, the content studied and the strategy used to study), 
and, consequently, their learning.9 In addition, the beliefs 
of the community, peers and the views of other people 
who influence the student can affect student behaviour.4 
The results of the Alkharusi study showed that self-effi-
cacy levels of students is directly correlated with students’ 
perceptions of assessment environment, and found that 
perceived assessment environment leads to an increase 
in students’ self-efficacy, while harsh assessment envi-
ronments reduce the level of self-efficacy.54 Al-Kadri et al 
considered peers’ feedback very effective in selecting and 
using learning approaches.14 The study by Heeneman  
et al also showed that the feedback provided by peers 
affects students’ reflection on their performance.8

Cilliers et al presented pre-assessment learning effects of 
summative assessments within a framework. In this study, 
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the factors associated with the examination, including 
the assessment criteria, the content of the assessment, 
previous tests and clues that the student received from 
their peers or in the classroom on the examination, were 
related to the assessment factors that could affect student 
learning. In addition, the timetable of the examinations, 
the volume of the content being assessed and the appro-
priateness of the examination time are also influential in 
this regard. Effective factors influence the cognitive and 
metacognitive activities through the assessment of impact 
and response, as well as the student's understanding of 
self-efficacy and his beliefs about his assessment and his 
motivation to respond to these beliefs. Cognitive and 
metacognitive activities of the study were the level of 
learning, the choice of content and reference study, the 
amount of effort that is being used, the monitoring, the 
setting of learning strategies and learning retention. Their 
emphasis was on the impact of pre-assessment learning.9 
However, in the present study, the effect of evaluation is 
also considered during and after the test. Furthermore, 
in spite of the low number of formative assessment in our 
setting, this study attempted to assess both the formative 
and summative assessments.

This study developed a comprehensive, yet easy to 
understand, model to illustrate the educational conse-
quences of assessment by categorising the findings into 
the four components of contributing factors, mecha-
nisms of action, educational consequences and contex-
tual factors.

Moreover, we tried to explore the attitudes and expe-
riences of diverse groups of stakeholders, students and 
faculty members, and multisources of data gathering 
were used. There are several limitations to this study. 
Voluntary participation in the study and the setting of a 
single institution may restrict the transferability of our 
results to other contexts. Although the study aimed at 
both formative and summative assessments, since the 
participants’ experiences in formative assessments were 
limited, the results of the study seem to focus more on 
summative assessment. Moreover, we studied undergrad-
uate students in this study. For further validation and 
generalisation of this model, it is suggested that future 
studies be conducted on how assessment affects postgrad-
uate students’ learning.

COnCluSIOn
This study suggested a model for understanding the 
elements of the assessment which, within the context, 
affect learning, the mechanisms through which they 
impart their effects and the final outcomes obtained.
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