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Abstract 
Personalised support for learners becomes even more important, when learning takes place in open and dynamic 
learning and information network environments. It is believed that personalisation in education raises the 
motivation and interests of the learners, which are critical success factors in the learning as well as in the 
assessment process. Feedback plays a central role in the assessment process, because it provides information 
about the current areas of strength and weakness of the learners. This paper presents a comprehensive analysis 
of feedback personalisation in five established adaptive assessment systems (SIETTE, COMPASS, PASS, 
CosyQTI and iAdaptTest). The results show that these systems are far from being able to adapt the feedback to 
the learners’ individual context, prior knowledge and preferences, because personalisation is still insufficiently 
implemented or even not addressed. The findings of the analysis are meant as a starting point for future work 
aiming at implementing a new adaptive assessment system providing personalised feedback. Moreover, the 
proposed 3-dimensional feedback classification helps identifying and addressing the potential of personalisation 
that feedback actually has. 

Introduction 

Nowadays, personalisation is increasingly becoming a crucial factor in many areas of life including education, 
health care and television. Almost every service is designed to accommodate preferences and expectations that 
are usually different between individuals. It is believed that personalisation in education raises motivation and 
interests of learners, which are critical success factors in the learning process. Personalised support for learners 
becomes even more important, when learning takes place in open and dynamic learning and information network 
environments. In this context, a manually performed personalisation is too time consuming and thus the use of 
information technologies appears to be a necessity in personalised education. Over time, several Educational 
Adaptive Hypermedia Systems (EAHS) namely Interbook (Brusilovsky et al., 1998), AHA! (De Bra and Calvi, 
1998) or APeLS (Conlan, 2005) were developed, which aimed at addressing personalisation issues in learning 
context. EAHS build a model of the goals, preferences and knowledge of each learner, and use this model 
throughout the interaction with the learner in order to adapt the system as well as the learning content to the 
needs of that learner.  

Although personalisation in educational settings is well advanced, it is still neglected in online-assessments. 
Online-assessments enable the assessors observing and automatically evaluating learners’ progress. This results 
in reduced economical costs by cost savings in room and staff necessary for supporting and correcting, time 
savings in correcting the results as well as material savings through digitalisation. Furthermore, online-
assessments provide improved reliability, because automated marking is much more reliable than human marking 
and enable enhanced question styles, which incorporate interactivity and multimedia. The integration of pictures, 
sounds and videos in online-assessment improves the clearness of questions and tests by the use of interactive 
scenarios and simulations. From the learners’ point of view, online-assessments help to learn by providing instant 
and detailed feedback, which serve as motivation and learning aid. Additionally, online-assessments offer learners 
increased flexibility with respect to location and timing. But online-assessments have reached their limits when it 
comes to considering individual and social aspects. A fully automated process and the loss of personal contact 
and support can be frustrating for the learners, and can thus cause the feeling of getting lost in the masses. 

Although several online-assessment systems indicate some aspects of personalisation (Conejo et al., 2004; 
Brusilovsky et al., 2003; Cheniti-Belcadhi et al., 2008), personalised assessment goes a step further. Issues such 
as subjects of the tasks, levels of difficulty and feedback should be adapted to the learners’ individual context, 
prior knowledge and preferences.  



While preparing questionnaires for the final evaluation of the EU funded project PROTAGE (PReservation 
Organizations using Tools in AGent Environments), the first two authors also recognised the need for 
personalised questions. It was assumed that presenting all questions to all respondents is perhaps not the best 
solution. Instead, taking into account the individual context, prior knowledge and preferences of the respondents 
may have resulted in more objective evaluation findings. 

With respect to feedback adaptation, only a few studies were investigated: Lütticke (2004) has experimentally 
demonstrated the effectiveness of feedback adaptation in a problem-solving task. He adapted the content of 
feedback to the learners’ individual errors, knowledge, preferences in support and progress in solving the 
problem. The experiments showed that 80% of the students favour feedback adaptation and most of them wish to 
have more adaptive feedback. Chuang and O’Neil (2006) also performed a study to investigate various types of 
feedback. More than 120 students were asked to search a web environment of information and to improve a 
knowledge map. The study clearly showed that students, which got adaptive feedback performed better than 
students, which got no adaptive feedback. To summing up, the results of the experiments seem to suggest that 
the perspectives of feedback adaptation for web-based systems are promising, in particular for online-assessment 
systems.  

These were two reasons why the authors have decided to investigate adaptive (online-) assessment systems 
providing personalised feedback. The focus in this paper is to analyse the incorporation of feedback 
personalisation in adaptive assessment systems and possibly to point out potential areas for improvement in this 
respect.  

The remainder of the paper is organised as follows: The second chapter gives an insight in feedback research 
and proposes a 3-dimensional feedback classification. The third chapter describes several existing adaptive 
assessment systems and provides an analysis of these systems according to the previous defined feedback 
classification. The fourth chapter discusses the importance of feedback personalisation. Concluding remarks and 
references complete the paper.  

Feedback Research 

Feedback plays an important role not only in education but also in various fields of science including psychology, 
biology and economics. Generally, feedback is studied within human-computer interaction based upon two 
problems: (1) how to organise feedback to the user and (2) how to predict and process feedback from the user 
(Vasilyeva et al., 2007). The focus of this paper lies on the former problem. In education, the main aim of 
feedback can be defined as informing and motivating the learner to increase their effort and attention. Further, 
feedback is fundamental for information systems design since it constitute an important part of how users 
experience a system (Sharp et al., 2007). Adequate feedback increases the users feeling of being in control 
(Benyon et al., 2005). In the case of personalised support for learners, feedback would indicate whether the 
learner actually is learning and keeping the right track. As such, it can make the difference between using and not 
using a system.  

Kulhavy and Wagner (1993) introduced the concept of a feedback-triad, which included three definitions of 
feedback: (1) feedback as a motivator for increasing response rate and/or accuracy; (2) feedback reinforcing a 
message that would automatically connect responses to prior stimuli, and (3) feedback providing information that 
learners could use to validate or change a previous response. The study clearly demonstrates the nature of the 
feedback problem. The users stated that feedback should function and be analysable on several levels: as a 
motivator, provider of information and reinforcement. 

Black and Wiliam (1998) distinguished four elements of a feedback system: (1) data on the actual level of some 
measureable attribute (learners’ answer to a question); (2) data on the reference level of that attribute (the correct 
answer); (3) a mechanism for comparing the two levels and generating information about the gap between the two 
levels, and (4) a mechanism by which the information can be used to alter the gap (as it presents help to a learner 
in the case of an incorrect answer). 

Iahad et al. (2004) defined feedback as rich, if it (1) provides feedback through automatic grading; (2) provides 
correct answers and (3) refers the learners to the learning content, which explains the correct answers. 



In the literature, different types of feedback classifications have been presented (Nickols, 1995; Dirks, 1997; 
Hancock et al., 2005; Mason and Bruning, 2001). A short excerpt is presented in the following:  

According to Kulhavy and Stock (1989), effective feedback provides the learner with two types of information: 
verification and elaboration. Verification is the simple judgment of whether an answer is correct or incorrect, while 
elaboration is the informational component providing relevant cues to guide the learner toward a correct answer. 
Elaborative feedback can be used in form of hints and represents a kind of stimuli towards the correct answer. 
Feedback elaboration is typically informational, topic-specific or response-specific. 

Feedback can take on many forms depending on the levels of verification and elaboration incorporated. According 
to Mason and Bruning (2001), feedback can be distinguished into: no-feedback, knowledge-of-response, answer-
until-correct, knowledge-of-correct-response, topic-contingent and response-contingent. No-feedback simply 
provides learners with the performance score with no reference to individual test items. This minimal level of 
feedback contains neither verification nor elaboration, but simply states the learners’ number or proportion of 
correct responses. Knowledge-of-response tells learners whether their answers are correct or incorrect. While this 
type of feedback is essential for verification purposes, it does not provide any information that would extend the 
learners’ knowledge or provide additional insight into possible errors in understanding. Answer-until-correct 
feedback provides verification but no elaboration and requires the learner to remain on the same test item until the 
correct answer is given. Knowledge-of-correct-response feedback provides individual question verification and 
supplies learners with the correct answer, but does not offer any elaborative information. Topic-contingent 
feedback provides item verification and general elaborative information concerning the target topic. Response-
contingent feedback gives response-specific feedback that explains why the incorrect answer was wrong and why 
the correct answer is correct.  

According to Dempsey and Wager (1988), feedback can also be classified into immediate and delayed. 
Immediate feedback is presented to the learner immediately after the answer is given. In contrast, delayed 
feedback is presented after a specified delay interval during testing.  

In addition, feedback can be differentiated according to the form of presentation used: textual, graphical, audio, 
video and tactile or a combination of these (Sharp et al., 2007). Textual feedback like ‘ok’ or ‘well done’ in case of 
correct answer and ‘no’ or ‘try again’ in the opposite case is the most commonly used form of feedback 
presentation. Graphical feedback is often used in computer games and illustrates the completed levels or 
progress. Animated feedback is typical used in multimedia systems as well as computer games. 

For a more comprehensive overview of feedback classifications, reference is made to Mory (2004) and Vasilyeva 
et al. (2007). Analysing the different feedback classifications, feedback can be categorised into three dimensions: 
response, occurrence and presentation. These facts are graphical represented in Figure 1. 

Feedback plays a central role in the assessment process, because it provides information about the current areas 
of strength and weakness of the particular learners. Feedback can be regarded as the so called speaking tube of 
the question and test evaluation and thus able to communicate the result of the assessment (to the learners) as 
well as other information, which may contain reasons for incorrect answers, hints or advices for continuing the 
assessment. The next chapter investigates how established adaptive assessment systems deal with feedback 
and especially how comprehensive they cover the three dimensions of feedback.  

 



 

Figure 1: Dimensions of Feedback 

Adaptive Assessment 

Several adaptive assessment systems and technologies exist, which can be used to assess learners’ strengths 
and weaknesses based on learner responses. These systems and technologies provide possibilities to test 
learners at their current knowledge level and change their learning behaviour and structure depending on the 
learners’ responses and detected abilities. There are two types of adaptive techniques that can be applied in 
assessment systems namely Adaptive Testing (Wainer et al., 2000; Linden and Glas, 2000) and Adaptive 
Questions (Pitkow and Recker, 1995). 

Adaptive Testing 

The Adaptive Testing technique involves a computer-administered test in which the selection and presentation of 
each question and the decision to stop the process are dynamically adapted to the learners’ performance in the 
test. The technique uses a statistical model, mostly the Item Response Theory (Hambleton et al., 1991), to 
estimate the probability of a correct answer to a particular question and to select an appropriate question 
accordingly. Appropriate questions are selected from a pool of questions so that their difficulty matches the 
learners’ estimated level of knowledge. The questions that provide most amount of information about the current 
knowledge level of the learner are usually those with difficulty similar to the learners’ knowledge level (Bloom et 
al., 1956). An advantage of Adaptive Testing is that questions, which are too difficult or too easy, are removed. 
Thus, the technique ensures that the learner only sees questions that are very close to his or her level of 
knowledge. However, the technique of Adaptive Testing only supports multiple-choice or true-false questions. It is 
not designed for advanced question types.  

Several other approaches exploit the technique of Adaptive Testing such as SIETTE (Conejo et al., 2004), PASS 
(Gouli et al., 2002) and COMPASS (Gouli et al., 2004): 
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SIETTE is the Spanish translation of Intelligent Evaluation System using Tests for TeleEducation and one of the 
first web-based tools, which assists authors of questions and tests in the assessment process and adapts to the 
learners’ current level of knowledge. The system uses Java Applets for authoring and presenting adaptive tests. It 
consists of different components: The question knowledge base is a kind of database and contains questions and 
items related to a test. The test edition module is the tool used by authors or domain experts to define topics and 
questions as well as relationships between them, and relative weights of topics in the test. The validation and 
activation module checks the test specifications and characteristics to ensure that it is correctly defined. A 
temporary student model is created and updated for each learner that takes on the test. The test generator 
module is the main module of SIETTE. It is responsible for selecting the questions that will be posed to each 
learner. The generation process will be guided by the temporary learner model and the test specifications. In 
SIETTE: Question selection is based on a function that estimates the probability of a correct answer to a particular 
question, which leads to an estimation of the learners’ level of knowledge. The question with the highest 
probability will be posed. Although SIETTE infers learners’ knowledge level through adaptive testing and presents 
questions to the learner adapted to the current level of knowledge, the system has some disadvantage in terms of 
estimating learners’ knowledge level separated to the particular topics in a test. It mainly uses multiple-choice 
questions and provides only insufficient support in terms of feedback and help. 

COMPASS (COncept MaP ASSessment tool) is an adaptive web-based concept map assessment tool, which 
aims at assessing learners’ understanding as well as supporting the learning process.  Based on an assessment 
goal the learner selects from a set of proposed goals, the system engages learners to the assessment and 
learning process through a set of assessment activities. The activities address specific assessment outcomes and 
employ various concept mapping tasks. COMPASS provides different informative and tutoring feedback 
components, tailored to the learner’s knowledge level, preferences and interaction behaviour. The individualised 
feedback includes error-task related questions and tutoring feedback as well as the combination of both, and it 
aims at stimulating the learners to reconsider their beliefs reflect on them and to refine their knowledge structure. 
Moreover, COMPASS supports the construction of a concept map, the correction of a map in case of any errors 
identified, the extension of new concepts and relationships as well as the completion of missing components of a 
given concept map. As an advantage of the system; the provided functionality goes beyond most concept map-
based assessment tools, which are limited to concept map construction, navigation and sharing, but do not 
analyse learners’ created concept maps. Disadvantageous is that COMPASS is limited to concept mapping tasks 
and does not enable assessing knowledge going beyond concepts and the relationships between each other. 

PASS (Personalized ASSessment) is a web-based assessment module, which can be integrated into an Adaptive 
Educational Hypermedia System to provide personalised assessment. The system estimates learners’ 
performance through multiple assessment options (pre-test, self-assessment and summative assessment) tailored 
to learners’ responses. The system enables the educators to define assessment specifications and to have a 
detailed overview of the learners’ performance and progress. PASS comprises of the following components: The 
assessment base contains a pool of questions with a variety of parameters, assessment parameters and a 
temporary learner model. The question and test editor allows tutors to define the questions, the general feedback 
provided to the learner, the question’s parameters such as the initial difficulty level, the assessment parameters 
such as the termination criteria as well as the weight of each educational material page and of each prerequisite 
concept denoting their importance for the outcome concept. The test adaptive generation selects the appropriate 
question to be posed to the learner according to the questions’ parameters, the assessment parameters and the 
current estimation of the learners’ level of knowledge. The performance estimation estimates the learners’ 
performance level and updates the temporary learner model and the presentation component presents the 
question selected and the feedback according to the learners’ response. Advantageous of PASS is the 
consideration of the learners’ navigational behaviour, the re-estimation of the difficulty level of each question at 
any time it is posed as well as the consideration of the importance of each educational material page. However, 
the feedback provided to the learners is not adapted to their performance and thus lacks personalisation. 

Adaptive Questions 

The Adaptive Questions technique defines a dynamic sequence of questions depending on learners’ responses. 
The technique defines rules, which allow selecting questions dynamically. The defined rules are linked, for 
example, to the response of the learner and/or an overlay learner model, which represents learner knowledge of 
different concepts and topics. Based on these rules and the last response of the learner, appropriate questions 



can dynamically be selected at runtime. The technique of Adaptive Questions offers more flexibility than the 
technique of Adaptive Testing, because authors of tests are given the flexibility to express their didactical 
philosophy and methods through the creation of appropriate rules. 

Several approaches exploit the technique of Adaptive Questions such as CosyQTI (Lalos et al., 2005) and 
iAdaptTest (Lazarinis et al., 2009): 

CosyQTI is a web-based tool for authoring and presenting adaptive assessments based on IMS QTI, IMS LIP and 
IEEE LTSC PAPI learning standards. The system consists of a learner model, a domain model and a rule model. 
The learner model contains information such as the goals, preferences, qualifications, knowledge estimations and 
usage data of each learner. The domain model follows the IEEE/ACM vocabulary structure and allows educators 
of various disciplines utilising the system. Adaptation decisions are set by the educators during the authoring 
phase by defining IF <condition> THEN <action> rules, which are contained in the rule model. Moreover, CosyQTI 
allows learners to access parts of their profile and to raise the awareness of their current knowledge, strengths 
and weaknesses. The advantages of CosyQTI are the conformance to different established standards and 
specifications, which make the system interoperable with other standard-compliant learning tools and systems. 
Moreover, the open information policy leads to enhanced learning, but there are still some problems with 
authoring and selecting questions. Regarding the authoring of questions, the limited rule system and the few 
question types restrict the incorporation of didactic philosophy and methods. Besides, the use of feedback in the 
assessment process is rather limited. In terms of question selecting, CosyQTI is relatively weak in estimating and 
representing learners’ current knowledge level. 

iAdaptTest is a desktop-based modularised adaptive testing tool conforming to the IMS QTI, the IMS LIP and XML 
Topic Maps in order to improve the reusability and interoperability of the data. The data are stored in distinct files 
and can independently be shared across different learning tools and systems. Moreover, the data are managed by 
separate modules of the authoring subsystem: The topic management module allows educators to develop and 
graphically display the topic hierarchy. Additionally, educators can visually associate the tests and questions with 
the appropriate topic and subtopics. The learner profile management module supports the initialisation of learner 
profiles, importing from other sources, updating as well as presenting learner profiles in alternative modes. The 
testing item and assessment management module allows educators to create questions and tests and to 
associate them with specific topics. The adaptation management module allows educators to visually customise 
predefined rules and apply them to certain questions. The system comprises not only an authoring subsystem, but 
also a run time subsystem. The run time environment combines all the data and executes the test and updates 
the user profile accordingly. Although iAdaptTest is entirely based on established standards and specifications, 
the system has still some problems. The first one is that it has been implemented as a Microsoft Windows 
application, which means that it can only be used on Microsoft Windows operation systems. In addition, 
iAdaptTest provides only a few question types and the implemented feedback and help is rather simple and does 
not enable personalised support.  

Comparison of Adaptive Assessment Systems towards Feedback 

The comparisons between the above mentioned adaptive assessment systems according to the different 
feedback classifications are provided in Table 1. 



Table 1:  Comparison of Adaptive Assessment Systems towards Feedback 

Dimension SIETTE COMPASS PASS CosyQTI iAdaptTest 

Response 

Response-contingent      
Topic-contingent  x    
Knowledge-of-correct-response x x x x x 
Answer-until-correct      
Knowledge-of-response      

Presentation 

Textual x x x x x 
Graphical      
Animated      
Auditory      

Occurrence 
Immediate x x x x x 
Delayed      

 

The table above shows that each of the adaptive assessment system provides possibilities to incorporate 
feedback in the assessment process. However, the use of feedback techniques is limited. According to type of 
information, almost all systems are limited to the use of knowledge-of-correct-response feedback. The respective 
systems thus only provide verifying information in form of the correct response. This type of feedback provides no 
elaborative information, for example, the part of the course, in which the subject of the question is described. 
According to the way of presentation, all systems use the textual way of presenting feedback. The authors of the 
systems are restricted to use several words like “ok”, “well done” or “not correct, try again” as the form of 
presenting feedback. According to the time of occurrence, all systems are restricted to immediate feedback. The 
feedback to the learner is given immediately after answering and not delayed during testing. 

Discussion 

Each of the adaptive assessment systems investigated, presented and compared in this paper estimates the 
knowledge level of each learner and based upon this estimation, the system selects appropriate questions using 
different approaches and techniques. There are many systems using the number of questions answered correctly 
and the difficulty level of answered questions, such as SIETTE, COMPASS and PASS. By contrast, other systems 
such as CosyQTI and iAdaptTest define rules, which allow selecting questions dynamically.  

Although the majority of adaptive assessment systems tailor the selection of question within the assessment 
process to the knowledge level of each learner, personalisation with regard to feedback is almost entirely 
disregarded. Almost all adaptive assessment systems provide possibilities to incorporate feedback in the 
assessment process, but without taking into account any learners’ individual characteristics or needs. In addition, 
established adaptive assessment systems only use a limited set of feedback techniques (see Table 1). Due to this 
fact they are not able to exploit the potential of personalisation that feedback actually has. As feedback is a very 
important source of learning, it has to go a step further.  

As mentioned earlier, almost all adaptive assessment systems are restricted to provide knowledge-of-correct-
response feedback. They usually provide feedback in forms of simply telling if the answer is correct, not correct or 
partially correct as well as giving the correct answer. Although knowledge-of-correct-response feedback not only 
provides feedback regarding whether the answer was received or not (knowledge-of-response) but also whether 
the answer was correct or not, it does not provide additional information. But elaborative feedback is essential 
when striving for implementing feedback that is adapted to the individual learners’ context. Elaborative feedback 
could be realised, for example, through a virtual coach, which appears at the end of a question block and presents 
a summary of completed questions as well as hints or advices for continuing the assessment. This intensifies the 
dynamic behaviour of the system resulting in the feeling of the learners to communicate with another actor. This 
can be compared with oral examinations, in which the assessor provides additional information that is important 
for completing the task, but does not immediately offer the correct solution. This fact can be verified by referring to 
Kulhavy and Stock (1989). They demonstrated significant improvements in learning using elaborative feedback. 



Concerning the timing of the feedback, some researchers argue that immediate feedback is needed to maintain 
the learners’ attention and motivation (Corbett and Anderson, 2001) while in earlier research others have shown 
that delayed feedback can contribute to better retention and transfer of skills (Kulhavy and Anderson, 1972). 
Osborne and Winkley (2006) also stated that a good online-assessment system provides the learner with 
immediate and relevant feedback at the point of error in order to take advantage of the lessons learned. As 
analysed above, all investigated adaptive assessment systems are limited to provide immediate feedback. They 
present the feedback to the learner immediately after the answer is given. Although immediate feedback seems to 
be more effective than delayed feedback, they could benefit from each other if immediate verification feedback is 
combined with delayed elaborative feedback. This enables learners to have immediate knowledge about the 
correctness of their response, but they still have time to think about errors before elaborative information is given.  

With respect to the way of presenting feedback, all investigated adaptive assessment systems make use of 
textual feedback and do not provide possibilities to integrate other forms of feedback presentation like graphics, 
animations, videos or sounds. But with respect to a personalisation of feedback, these forms are of particular 
importance. Czerwinski and Larson (2003) argued that these forms of feedback increase the attention and can 
motivate the learners. 

It is also important to note that the provision of feedback must be carefully provided in order to prevent unintended 
influence of the learner. The feedback should not affect the learners in such a way that they are no longer able to 
answer questions on independently but instead make their decisions according to the provided information.  

Conclusions and Future Work 

The objective of this paper was to analyse the incorporation of feedback personalisation in adaptive assessment 
systems and possibly to point out potential areas for improvement in this respect. The analysis was caused by an 
understanding of the need of assessment adapted to the learners’ individual context, prior knowledge and 
preferences. Taking into account such criteria in order to personalise the assessment may result in more valid 
assessments and in particular in more objective assessment findings. Although these systems adapt the 
assessment process of each learner resulting in presenting different questions they still enable a better 
comparability between different individuals, because each individual would be more correctly assessed. Moreover, 
they reveal the current areas of strength and weakness of the learners more precisely. 

The results of the analysis point out that established adaptive assessment systems provide possibilities to test 
learners at their current knowledge level and change the systems’ behaviour and structure depending on the 
learners’ responses and detected abilities. But as shown, personalisation of feedback is still insufficiently 
implemented or even not addressed in these systems. It is a tremendous effort to subsequently integrate the 
personalisation aspects of feedback into the different systems under consideration. 

Future work need to address this issue right from the beginning by implementing a new adaptive assessment 
system providing personalised feedback. For that reason, the institution of the first author aims at developing such 
a new system combining the functions of existing legacy systems and overcoming their current weaknesses. The 
system designers will take advantage of the benefits of existing systems and compensate their disadvantages by 
taking into account more sophisticated feedback techniques and methods. This development will result in 
providing feedback that is appropriate for the learners’ context, knowledge level, individual characteristics, 
preferences, behaviour and attentiveness. Thereby, the proposed feedback dimensions help identifying the 
potential of personalisation that feedback actually has. 

In addition, the adaptivity decisions provided by the system are improved by incorporating interactive and 
simulative tools able to assess higher order thinking skills1 (Bloom et al., 1956). In particular, right or wrong 
answers of the learners on the upper levels provide crucial information for future adaptivity decisions to be made. 

                                                             
1 Namely analysis, synthesis and evaluation 
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Summary for the Book of Abstracts 

Nowadays, personalisation is increasingly becoming a crucial factor at many areas of our life including education, 
health care and television, because almost everything is designed to accommodate differences between 
individuals. Personalised support for learners becomes even more important, when learning takes place in open 
and dynamic learning and information networks. It is believed that personalisation in education raises the 
motivation and interests of the learners, which are critical success factors in the learning as well as in the 
assessment process.  

Feedback plays a central role in the assessment process, because it provides information about the current areas 
of strength and weakness of the learners. It can be regarded as the so called speaking tube of the question and 
test evaluation and thus able to communicate the result of the assessment to the learners as well as other 
information, which can contain reasons for incorrect answers, hints or advices for continuing the assessment. 

Although only a few studies were carried out, the results of the experiments seem to suggest that the perspectives 
of feedback adaptation for web-based systems are promising, in particular for online-assessment systems. The 
analysis of adaptive assessment systems in this paper was caused by understanding the need of assessment 
adapted to the learners’ individual context, prior knowledge and preferences. Taking into account such criteria in 
order to personalise the assessment may result in more objective assessment findings. Although these systems 
adapt the assessment process of each learner resulting in presenting different questions, they still enable a better 
comparability between different individuals. Moreover, they reveal the current areas of strength and weakness of 
the learners more precisely. 

This paper presents a comprehensive analysis of feedback personalisation in five established adaptive 
assessment systems (SIETTE, COMPASS, PASS, CosyQTI and iAdaptTest). Each of the regarded adaptive 
systems estimates the knowledge level of each learner and based upon selects appropriate questions using 
different approaches and techniques. There are systems using the number of questions answered correctly and 
the difficulty level of answered questions, such as SIETTE, COMPASS and PASS. By contrast, other systems 
such as CosyQTI and iAdaptTest define rules, which allow selecting questions dynamically. The results show that 
they provide possibilities to incorporate feedback in the assessment process. However, the results also show that 
these systems are far from being able to adapt the feedback to the learners’ individual context, prior knowledge 
and preferences, because personalisation is still insufficiently implemented or even not addressed.  

Due to the fact that it is a tremendous effort to subsequently integrate the personalisation aspects of feedback into 
the different systems under consideration, future work will address this issue right from the beginning by 
implementing a new adaptive assessment system providing personalised feedback. The new system combining 
the functions of existing legacy systems and overcoming their current weaknesses by taking into account more 
sophisticated feedback techniques and methods. Moreover, the proposed 3-dimensional feedback classification 
helps identifying and addressing the potential of personalisation that feedback actually has. 


