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1. Introduction

Knowledge assessment is an integral part of the learning process. However, it is a very time and effort
consuming activity in the traditional learning process, because it demands from the teacher to prepare
assessment tasks or questions, to conduct assessment activities, to check and evaluate students’ works,
to provide feedback. This is the reason for the development of computer-assisted assessment systems.
The mentioned systems are used, on the one hand, to detect students’ knowledge and skills, but, on the
other hand, to regulate teaching and learning process on the basis of informative and tutorial feedback
generated automatically by the system.

The key factor of successful application of any computer-assisted assessment system is the level of its
intelligence and adaptivity. Intelligence mainly refers to the intelligent analysis of solutions provided
by students, but the adaptivity is related to the adaptive presentation of assessment content. Students
have different needs and these differences should also be taken into account through providing an
individualized approach to each student. Otherwise, a unified assessment style can have a negative
impact on the assessment process by leading to worse results. Therefore, developers should provide an
appropriate level of intelligence and adaptivity in their computer-assisted assessment system.

The paper is organized as follows. Section 2 explains the concept of computer-assisted assessment and
describes systems of objective and subjective testing in brief. The advantages and drawbacks of
computer-assisted assessment systems are presented in Section 3. Section 4 discusses the general
architecture of a computer-assisted assessment system. Section 5 is devoted to the intelligent and
adaptive support in computer-assisted assessment systems. The student model used as a basis for the
implementation of adaptivity is described in Section 6. Section 7 presents a concept map based
knowledge assessment system developed at the Riga Technical University. The paper ends with
Conclusions.

2. Concept of computer-assisted assessment

According to [1] computer-assisted assessment is a common term for the use of computers in the
assessment of student learning. However, today there is a variety of other widely used terms such as e-
assessment, Internet-based assessment, online assessment, Web-based assessment, etc. Actually, all of
them mean the same, that is, the application of computers or, more precisely, of a computer-based
assessment system to knowledge assessment activities. In [2] the following tasks of computer-assisted
assessment systems are mentioned:

- the delivery of assessment tasks and results to students;

- assessments taken in whole or part on computer;

- computer marking of assessments;

- electronic collation and transfer of grades and assessment data;

- electronic delivery of training and support materials.



Computer-assisted assessment systems can be used for initial, formative and summative assessment.
Initial assessment, as a rule, is performed at the beginning of the learning process in order to gather
diagnostic and prognostic information concerning students’ knowledge and skills. Formative
assessment is carried out during the instruction in order to obtain information about the regulation of
the teaching and learning process, to identify obstacles that can be found in the learning process and to
detect topics that need to be reinforced. Summative assessment takes place at the end of learning with
aim to determine students’ achieved level of knowledge and skills in a given domain [3, 4].

According to [5] the same term ,,computer-assisted assessment” is defined narrowly and refers to the
use of computers in assessment, encompassing delivering, marking and analysis of assignments or
examinations, as well as collation and analysis of data gathered from optical mark readers. This
definition clearly distinguishes two basic forms of computer-assisted assessment which exist
nowadays:

- systems, where students submit their works or answers using a computer that further makes
their analysis and evaluation;

- optical mark readers, which scan, interpret and evaluate paper forms of tests completed by
students through the marking answers on test questions.

The first mentioned basic form of computer-assisted assessment can be divided into systems providing
objective testing and systems supporting subjective testing [6]. Systems based on objective tests are
the most widespread systems of computer-assisted assessment. They offer the student a set of
questions, answers to which are pre-defined [5], in other words, assessment is not subjective, because
no judgment has to be made on the correctness of an answer at the time of marking [7]. Thus, in such
systems the student is offered a question and he/she inputs an answer. The system compares the
entered answer with the answer defined by the teacher and provides the feedback to the student. There
are different types of questions, but the main ones are the following [3]:

- multiple choice questions (students are asked to select one answer from a list of possible
answers);

- multiple response questions (students are asked to select any number of answers from a list of
possible answers);

- graphical hotspot (students are asked to select areas of the screen by moving a marker to the
required position or filling in a block in a particular position linked to a graphic illustration on a
specially designed paper answer sheet);

- text/numerical questions (students are asked to input text or numbers in the particular field using
the keyboard).

Computer-assisted objective testing systems vary significantly in their functional complexity. Simple
systems act as authoring tools providing the possibility for the teacher to construct questions manually.
Complex testing systems are able to create questions automatically on the basis of the dynamically
selected learning content provided by the teacher. Such systems combine various techniques of natural
language processing to construct questions. In most cases these systems are also able to process
students’ answers that are given in a free text form [8, 9].

Systems of subjective testing can assess students’ submitted works for content, style, originality, etc.
[6], for example, e-rater [10], c-rater [11], Auto-marking [12], and Atenea [13]. As a rule, they are
based on essays and free text responses and use methods of artificial intelligence, especially natural
language processing.

3. Advantages and drawbacks of computer-assisted assessment systems

In general, the use of computer-assisted assessment systems provides a number of advantages [3, 6,
14, 15, 16, 17]:
- awide range of topics can be tested quickly;
- large groups of students can be assessed quickly;
- provision of the potential for frequent assessments and, as consequence, the regular monitoring
of the progress of students;
- avariety of media (images, video, audio, etc.) can be included in assessment questions or tasks;



- extensive feedback can be provided to teachers through various diagnostic reports;

- decrease in time needed for supervising and marking of assessments;

- greater flexibility regarding place and time of assessment;

- elimination of any prejudices in relation to students;

- instant feedback to students;

- reduced mistakes in comparison with human marking;

- results can be automatically entered into administration systems.

Despite of all advantages computer-assisted assessment systems have also drawbacks [3]:

- implementation of an assessment system can be costly and time-consuming;

- difficult to reproduce freedom of paper examination — e.g. scanning exercises to choose which
to make;

- assessors need training in assessment design, IT skills and examinations management;

- students require adequate IT skills and experience of the assessment type;

- good system maintenance is required to avoid downtime during examinations.

Considering objective testing the following advantages can be identified in addition to the already
mentioned advantages of computer-assisted assessment systems:

- it is easy enough to define questions, because a wide experience is accumulated in the
development of knowledge assessment systems based on objective tests;

- objective testing can be used for initial, formative and summative assessment, as well as for
other kinds of assessment, for example, self-assessment.

Moreover, one of the most promising advantages of the application of computer-assisted assessment
systems based on objective tests seems to be the possibility of automatic bidirectional translation of
questions and answers from one language to other language(-s), as it is implemented in the computer-
assisted assessment system Atenea [18]. Thus, it allows an assessment system to be used by students
and teachers from different nationalities, because the author of a course simply writes the questions in
his/her own language (for example, in Latvian) and the student (for example, an English speaker)
receives the question translated automatically into English, writes the answer, and the system
automatically translates it into Latvian and compares it against the teacher's answer.

However, systems of objective testing have the following drawbacks:

- objective testing does not allow the student to offer original answers, so there are restrictions on
knowledge and skills which can be assessed. According to [7, 17] such systems allow
evaluation only of the first four levels in widely accepted in pedagogy Bloom’s taxonomy [19],
which includes three levels of lower order skills (knowledge, comprehension, and application),
and three levels of higher order skills (analysis, synthesis, and evaluation). In [7] this assertion
is said to be erroneous, but it is pointed out that designing test questions to assess higher order
skills can be time consuming and requires skills and creativity;

- objective testing assesses only factual knowledge instead of student’s understanding about their
interconnectedness and significance in the learning course;

- objective tests encourage students guessing.

Subjective testing, in turn, provides the following advantages [20, 21]:

- it allows the student to offer original answers and judgments, to demonstrate ability to organize
knowledge and express opinions, thus, higher order cognitive levels can be assessed;

- students can display a broader range of knowledge about a particular topic;

- students less likely to guess.

Systems of subjective testing use methods of artificial intelligence, especially natural language
processing. This fact is the reason for the main drawbacks of such systems: dependency on a subject
and natural language, as well as complex structure and functional mechanisms. Moreover, the use of
essays and free text responses for systematic assessment is a questionable issue due to a high cognitive
load for students. Other drawbacks are the following [20, 21]: limitations of the extent of content
covered by assessment and more subjective assessment due to the taking into account such factors as
style and originality of assignments.



4. General architecture of a computer-assisted assessment system

In general computer-assisted assessment systems are designed to be used by three types of users — an
administrator, a course instructor (a teacher) and a student. The administrator updates records of
courses, instructors and students and also gives access rights to both instructors and students. The
course instructor organizes curriculum, designs tasks and views assessment results. The student takes
published tests or performs tasks [22, 23].

The analysis of computer-assisted assessment systems intended both for objective and subjective
testing shows that almost each system has its own architecture [24, 25]. From our point of view there
are two main reasons for such architectural differences. Firstly, each computer-assisted assessment
system has its own behavioral model. Secondly, each developer has its own preferences on dividing
system functionality into structural units.

Trying to recap information about available architectures and their similarities a general architectural
model of a computer-assisted assessment system has been developed. It is presented in Figure 1.
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Fig. 1. General architecture of a computer-assisted assessment system

The architecture above incorporates the following structural units:

1. Interface (or Interaction) Module that is responsible for the provision of interaction between a
user and the system. The main tasks of this component are the following: to present tasks and
feedback, to activate the other modules according to the student’s actions, to collect data
concerning the student’s observable behavior and to update the student model with the newly
acquired information. The interface module passes student’s solutions to the evaluation module
for their evaluation. If the student set some preferences regarding the interface and behavior of
the system the interface module also stores these parameters in the student model.

2. Adaptation Module that is responsible for the selection of tasks suitable for a particular student
taking into account the student’s level of knowledge, skills and preferences. Adapted tasks from
the adaptation module are passed to the interface module for their presentation to the student.

3. Evaluation (or Diagnostic) Module that is responsible for the evaluation of student’s solutions
and generation of feedback. The mentioned module is the brain of the computer-assisted
assessment system because it provides the intelligent solution analysis [26] that is discussed in
the next section in detail. Evaluation results are used further mainly to update knowledge level
in the student model. Results of each completed task are also passed to the adaptation module



and to choice the next assessment tasks. They are also passed after each task to the adaptation
module for the selection of the next assessment task.

4. Domain (or Expert) Knowledge which stores all possible questions and solutions defined by the
teacher. Domain knowledge is passed to the adaptation module to adapt assessment tasks to the
student needs before assessment takes place, and to the interface module to show the student the
correct solutions after assessment is completed.

5. Student (or Learner) Model which stores information about a student such as general
information, knowledge level, preferences, etc. The student profile is passed further to the
adaptation module to adapt assessment scenario to the student needs.

The adaptation module is depicted by dash line in figure 1 because this component is an optional and
there are systems which do not provide adaptivity to a particular student and, therefore, offer the same
assessment scenario for all students regardless their level of knowledge and skills and preferences, i.e.,
such systems are not able to generate individual assessment plans.

5. Intelligent and adaptive support in computer-assisted assessment systems

The analysis of computer-assisted assessment systems shows that there are two important features of
such systems — level of intelligence and level of adaptivity. A system is called to be intelligent if it
uses principles and methods of artificial intelligence [26] (such as the processing of natural language,
knowledge representation, inference mechanisms and machine learning) in its structure and operation.
In turn, adaptivity is defined as the capacity of the system to change behavior automatically without a
deliberate action on the user’s part [27]. The adaptivity and intelligence are features of high
importance due to the fact that students have different needs and these differences should also be
considered in computer-assisted assessment through the provision of an individualized approach to
each student. Otherwise, if a unified assessment style does not match the style of a particular student it
can have negative impact on assessment process by leading to worse results [28]. Therefore, in order
the assessment process implemented through the use of a computer-assisted assessment system to be
effective an intelligent and adaptive approach should be applied. Computer-assisted assessment
systems become more flexible and useful for students with different preferences and learning needs by
incorporating a certain level of intelligence and providing a certain level of adaptivity.

According to [26] intelligence is concerned with the intelligent solution analysis and the intelligent
problem solving support. Unlike systems which do not incorporate intelligent solution analyzers and,
as a result, are capable of telling only whether the student’s solution is correct or not, systems
performing the intelligent solution analysis can tell what is wrong or incomplete and which missing or
incorrect pieces of knowledge may be responsible for the error. The intelligent problem solving
support concerns with the provision of intelligent help during the problem solving process and the
generation of tutorial feedback to the student both during the assessment process and at the end of it.
The intelligent help can be given in forms of hints or leading questions relevant to the current situation
in problem solving, Its main task is to allow the student to activate his/her thinking processes in order
to obtain the correct solution of a task. In turn, tutorial feedback can be directed towards filling in gaps
in knowledge simultaneously with the knowledge assessment by providing pieces of relevant learning
material or towards facilitation of further direction of learning.

It is possible to conclude that systems of subjective testing are mainly intelligent systems because they
perform not only the analysis of text in natural language through the use of corresponding methods of
artificial intelligence, but also checking of matching of the text to criteria corresponding to the content,
style, originality and identification of reasons of mismatching. In turn, the greater part of objective
testing systems are not intelligent because they do not provide the intelligent solution analysis and the
intelligent problem solving support. The mentioned systems typically compare the student’s submitted
answer with the teacher’s predefined answer without the identification of the reasons of the
mismatching between the mentioned answers, as well as the provision of very simple feedback in form
of short sentences pointing out whether the answer is/ is not correct.

In other knowledge assessment systems [8, 28, 29, 30, 31] both previously mentioned terms - the
intelligent solution analysis and the intelligent problem solving support - can be closely related. If a



system is not able to perform the intelligent solution analysis then no tutorial feedback or
individualized help can be generated.

The adaptivity in computer-assisted assessment systems refers mostly to the adaptive presentation of
assessment content and means the ability of a system to generate an individual assessment scenario
(tasks sequence). If a system is not adaptive then for all students the same assessment scenario is
applied. In contrast, an adaptive computer-assisted assessment system [18, 30, 31] provides an
individual assessment scenario for each student taking into account student’s prior knowledge level,
preferences and already given solutions.

Objective testing can be adaptive. In this case the terms ,,computer adaptive assessment” or ,,computer
adaptive testing” are used. In adaptive testing questions of knowledge assessment are adjusted to the
learner’s knowledge level. In most cases the widely known Item Response Theory (IRT) is used to
generate an individual assessment scenario. In accordance with IRT selection of the next question
depends on answer given to the previous question (-s). The procedure is described in [32] in detail. At
the beginning of the assessment the student receives a question of average difficulty. If he/she gives a
wrong answer, he/she receives a less difficult question. Otherwise, the student receives a more
difficult question. This process continues until the predetermined test termination criteria have been
met. In such an approach each student receives a unique set of questions, which allows more accurate
determination of his/her achievement level. Thus, students at a low achievement level are not required
to respond to questions that are very difficult and far beyond their achievement level, but students at a
high achievement level are not required to answer questions that are too simple for them.

In [30] the system’s ability to support an individualized approach is divided into adaptivity and
adaptability. Adaptivity requires the system to automatically adapt to the student’s current level of
domain competence and other similar attributes, whereas adaptability requires the system to provide
suitable interfaces by which the student can customise the system according to his own preferences.
The intelligent and adaptive support in computer-assisted assessment systems can be achieved by the
use of a student model which is discussed in the next section in detail.

6. Use of the student model in computer-assisted assessment systems

Student or learner modelling is related to the task of keeping a record of many aspects of a student.
This record is called a student (or a learner) model. The student model reflects specific characteristics
of the student and thus it is used as the main source of the adaptive behavior of any computer-assisted
assessment system [18, 24, 28, 33].

The information held is the student model is divided into domain dependent information or dynamic
information that changes during the assessment process and domain independent information or static
information that is constant through the assessment process. Regarding the domain dependent
information the student model keeps information about the student’s knowledge level, the student’s
errors, the student’s behavior during his/her interaction with the system (number of help asked,
frequency of errors made, time of response, etc.). The domain independent information is the general
information about the student such as the username, the profession, student’s favorite feedback
components and knowledge units (i.e., definition/description, example, image), last time/date the
student logged on/off, etc. The student model is dynamically updated during the student’s interaction
with the system in order to keep track of the student’s “current state”.

Information about the student can be obtained from different sources:

- from user-filled forms at the initial stage of the use of the system when the student is asked to
answer a questionnaire about his/her personal data and preferences; in some cases psychological
tests can be applied in order to get information about student’s preferred learning style;

- from student observable behavior when he/she works with the course (e.g., pages visited, time
spent in each page, navigation path followed, chosen options, etc.);

- from results concerning solving of practical problems and tasks;

- from the observations of the student through the use of different sensors [34, 35, 36].



Thus the process of the acquisition of information about the student can run in different modes [33]:
passive (when the system infers the model of students without explicit help from them), active (when
students may be asked questions by the system to assist it) or interactive (when students play an active
role in the development and maintenance of their own model).

Student models can be classified according to different factors. The available classifications are
summarized in Table 1 [22, 37, 38].

Table 1

Classifications of student models

Classification factor

Group

Description

1. Openness

1.1. Open

The model is shown to students or instructors.
In this way, students may get actively involved
in their diagnostic process by looking at how
they understand the concepts in the learning
domain. Besides, educators can be provided
with more feedback about their students’
knowledge assimilation state and help them to
improve it.

1.1.1. Inspectable

The model is shown to instructors and/or
students but they are not allowed to modify it.

1.1.2. Editable

The model is built and kept by the assessment
system, but instructors and/or students are
allowed to modify its content.

1.1.3. Negotiated

The model is agreed between the assessment
system and the student that freely interacts with
it through a dialogue.

1.2. Closed

The model is shown neither to instructors nor to
students as the aim is just to modify the
behavior of the assessment system in order to be
adapted to the student.

2. Representation
domain knowledge

of

2.1. Overlay

The student model is a projection of the domain
model, i.e. the student knowledge is considered
as a subset of the domain knowledge.

2.2. Bug

The bug model is based on a library of possible
mistakes that could be made up by the student.

2.3. Perturbation

The perturbation model is a hybrid model that
involves the concepts of the overlay and bug
model together.

2.4. Constraint-based

Opposite to the previous models, it does not
compare the student’s knowledge to the domain
knowledge. It rather focuses on correct
knowledge by checking if all the constraints of a
certain domain are satisfied by the student.

3. Granularity

3.1. One student

The main goal of the model is to capture
information from a particular student.

3.2. Group of students

The model represents general information about
a group of students.

According to [31] storing all the information in the student model in standardized formats allows for
alternative externalizations of the student models and sharing of the information with other systems.
Student models are thus reusable by different assessment and teaching systems and other applications.
Different applications could interpret and portray the available data differently.




7. RTU concept map based knowledge assessment system

One of the techniques which can be used in subjective assessment is concept maps. Concept maps are
widely applied for the assessment of students’ higher order cognitive skills. Concept mapping
stimulates students to articulate and externalise their actual state of knowledge. It is also a creative
activity, in which the student must exert effort to clarify concept meanings in a specific domain
knowledge by identifying important concepts and establishing relationships among them.

Researchers from the Department of Systems Theory and Design of the Faculty of Computer Science
and Information Technology of Riga Technical University have been developing the concept map
based knowledge assessment system [39, 40] already for three years. It allows the teacher to assess
student’s knowledge regularly, that is, at each stage of the study course, and to use assessment results
for the analysis and the improvement of learning content and teaching methods. At the same time the
student can use the system for knowledge self-assessment in order to control and to keep track of
his/her own learning progress.

The system is used in the following way. The teacher creates one or more concept maps for a study
course. The process of the creation of a concept map consists from the specification of relevant
concepts and relationships among them. Teacher's created concept maps serve as a standard against
which the students’ concept maps are compared. During knowledge assessment the student solves a
concept-map based task using initially given concepts and links. Maps created by students show how
well students understand the learning material. After the student has submitted his/her solution, the
system compares the concept maps of the student and the teacher, identify student errors, calculates
the student’s score and generates feedback which is delivered back to the student [41].

The concept map based knowledge assessment system incorporates the following two features related
to the adaptivity: firstly, the degree of task difficulty automatically increases if the student has reached
the teacher’s specified number of points in the current assessment task, and secondly, automatic
provision of such type of concepts’ explanations which the system recognizes as the most suitable for
the student taking into account student’s characteristics. In turn, the adaptability is implemented by the
following features: manual reduction of the degree of task difficulty by the voluntary request from the
student during the solving of the task, automatic checking of the correctness of the student’s created
proposition by the voluntary request from the student during the solving of the task, automatic
insertion of the student’s selected concept into the right node within the structure of the concept map
by the voluntary request from the student during the solving of the task and, finally, manual selection
of the preferred type of concepts’ explanations.

The concept map based knowledge assessment system includes also some intelligent features which
are related to the intelligent analysis and evaluation of students’ concept maps. The system uses a new
algorithm that has been developed specially for the intelligent comparison of student’s and teacher’s
concept maps [40]. It is not based only on the isomorphism of both graphs, but is sensitive to the
arrangement and coherence of concepts taking into account such aspects as the existence of a
relationship, locations of both concepts, the type and direction of a relationship, the correctness of a
linking phrase, etc. Application of this new algorithm is a discriminative feature of the system in
comparison with other systems based on concept maps.

However, despite the intelligent nature of the evaluation process not all potential is used in the
provision of informative and tutorial feedback to the students after the analysis of the solution. At
present the generated feedback includes the overall student’s score and the score for each composed
proposition indicating whether or not a proposition is composed correctly and if not then what exactly
is erroneous. But such a feedback is not really informative enough to clearly identify student’s
misconceptions and to direct future learning. Therefore, there are plans to enrich the feedback by
performing the transition from the closed student model to the open student model. Information stored
in the student model will be externalized with the aim to show the student how well he/she
understands the concepts from the domain. Thus, a new version of feedback will additionally include
the following information presented in a graphical format: student’s results in comparison with other
peers, statistic (percentage) on how well the student masters each concept presented in a map and
finally recommendations to go to the next assessment task or probably to go to revision of the relevant



learning material. Thus, a new format of the feedback can be used by the student in order to regulate
successfully his/her individual learning process.

The current version of the system has been already experimentally evaluated in 7 learning courses
with the participation of 149 students. Students positively evaluated the chosen approach to the
knowledge assessment as well as the functionality of the system. But despite of fact that the system
has already reached the certain level of maturity and has been used successfully in practice future
enhancement of the system related to the system’s intelligence and adaptivity should be done in order
to make the system even more useful.

8. Conclusions

Computer-assisted assessment systems provide real advantages in comparison with traditional paper-
based assessment process, because they can save time and efforts needed to prepare assessment tasks,
to conduct assessment activities, to check and evaluate students' works. Probably the most valuable
feature of computer-assisted assessment systems is their ability to provide informative and tutorial
feedback at the end of the assessment process. This feedback is generated automatically by the system
and is based on pre-defined pedagogical rules. The feedback can be used successfully by the student to
direct future learning, thus, increasing the efficiency of individual educational process.

Other valuable feature of computer-assisted assessment systems is their ability to conduct adaptive
assessment according to the characteristics and needs of a particular student. This option is hardly or
even not achievable in traditional assessment. Adaptivity ensures that the individualized approach will
be applied to each student, thus making the assessment process equally useful for different students.
However, the development of a computer-assisted assessment system able to provide an appropriate
level of adaptivity and to generate qualitative tutorial feedback is a hard work, because complex
interdisciplinary researches should be done in order to understand what level of intelligence and
adaptivity is required in a computer-assisted assessment and how they should be achieved.
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LukasSenko R., Anohina A. ZinaSanu vértésanas sistému arhitektiiru un pielietoSanas iespéju apskats

Raksta ir sniegts parskats par datorizétam zinaSanu vértéSanas sistemam. Datorizétas zindSanu vértesanas
vispariga definicija ir dota un objektivas un subjektivas testeSanas sistemu pielietoSanas iespéjas ir aprakstitas.
Turklat raksta ir identificétas prieksrocibas un trikumi, kas attiecas gan uz datorizétu zinasanu vertesanu pasu
par sevi, gan ari atseviski uz objektivas un subjektivas testéSanas sistemam. ZindSanu vertésanas sistému
vispariga arhitektira ir atspogujota, noradot Sadu sistému pamatkomponentes, to izpildamas funkcijas un
sadarbibu. Raksta ir pamatota nepieciesamiba nodrosinat intelektudalu un adaptivu atbalstu zinasanu vertésanas
sistémas un ir aprakstiti minétda atbalsta izpausmes veidi esosas sistémas. Ipasa uzmaniba ir veltita studenta
modelim, kas tiek izmantots, lai adaptétu sistemu atseviska lietotdja vajadzibam. Ir definéti modelr glabatas
informdcijas pamatveidi un $is informadcijas iegiiSanas avoti, ka ari ir piedavats apkopojums par studenta
modela klasifikacijam, nemot véra dazadus kriterijus. Raksta ir ari sniegta informdcija par intelektualu un



adaptivu atbalstu uz jédzienu tikliem balstitaja zinasanu vertesanas sistema, kas tiek izstradata Rigas Tehniskaja
universitate, ka ari ir identificéti minétas sistemas turpmakas attistibas virzieni.

Lukashenko R., Anohina A. Architecture and application of knowledge assessment systems: an overview
The paper gives on overview of computer-assisted assessment systems. The general definition of computer-
assisted assessment is provided and the application of objective and subjective testing systems is described.
Moreover, advantages and drawbacks related both to computer-assisted assessment in general and to objective
and subjective testing systems in particular are identified. The overall architecture of a computer-assisted
assessment system in terms of components, their functions and interaction is presented. The necessity to provide
intelligent and adaptive support in computer-assisted assessment systems is stated and kinds of the mentioned
support in existent systems are described. Special attention is devoted to the student model that is used with the
aim to adapt the system to the needs of a specific user. The basic kinds of information stored in the student model
and their sources are defined, as well as the available classifications of the student model on the basis of
different criteria are summarized. The paper also provides information on intelligent and adaptive support in the
concept map based knowledge assessment system that has been developed at Riga Technical University, as well
as identifies further development directions of the mentioned system.

Jlykamenko P., AHoxuHa A. O030p apXMTEKTYPhI H BO3MOKHOCTEH NPUMEHEHHS CHCTEM OLCHKH 3HAHU
Hannas cmamvs nocesujena 0030py a6MOMAMUUPOBAHHBIX CUCTEM, NPEOHAZHAYEHHbIX O OYEHKU 3HAHUL.
Obwee onpedenenue KOMNbIOMEPHOU OYEHKU 3HAHUL NPUBEOEHO U NPUMEHEHUe CUCEeM O00beKMueHo2o U
cybvekmusHo2o0 mecmupoganus onucavo. Kpome mozo, npeumywecmea u He0OCmamxuy, KOmopvie OmHOCAMCA
KaK K KOMNbIOMEPHOU OYeHKU 3HAHUU camoli no cebe, max u K cUCmemam oOBEeKMUBHO20 U CYObEKMUBHO20
mecmuposanua 6 dacmuocmu, udeHmupuyuposannvi. OOWas apxumexmypa cucmem OYeHKU 3HAHUL C
VKA3aHUeM OCHOSHBIX CIPYKMYPHBIX KOMNOHeHm, ux yHKyul u e3aumoodeticmeus npedcmasiena. B cmamve
0bocHosana HeoOX00UMOCmb 0becneyeHUsl UHMEIIEKMYAIbHOU U A0anmueHOt NO00EPIHCKU 8 KOMNbIOMEPHBIX
CUCTNEMAX OYEHKU 3HAHUA U ONUCAHBL 8UObL MO NOOOEPIHCKU 8 cyuecmeyouux cucmemax. Ocoboe snumanue
VOeneHo peanuzayuu Mooeau CmyoeHmad, KOmopdas UCNOb3Yemcs 8 Yeusix a0anmupo8aHusi CUCIeMbl K HYHCOAM
KOHKpemHo2o noavsosamens. Onpedenenvl 0CHOGHbIE GUObL UHDOPpMAYUY XPAHAWENCS 6 MoOenu CmydeHma u
UCTMOYHUKYU NOJYYeHUs. dMOU UHGoOpMmayuu, a makxdce npedyodceHo 0000ujeHue Kiaccuurayutl mooenu
CMyOeHma Ha OCHOGe pAa3IuuHbIX Kpumepues. B cmamve maxoice npusooumcs onucamue yposHeil
UHMENIEKMYATbHOU U A0ANMUEHO NOOOEPIHCKU 8 CUCEME OYEHKU 3HAHUL OCHOBAHHOU HA UCHOIb308AHUL KAPM
nousamuil u paspabomannoii 6 Puscckom Texnuyeckom Yuusepcumeme, a maxoce Hameyenvl OanvHelluiue nymu
Ppaseumusl ynomAHymou cucmemoi.



