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Abstract - The paper presents the concept map based be adapted to the learning styles and needs ofiedshdual

intelligent knowledge assessment system developedy khe

Department of Systems Theory and Design of the Fadul of

Computer Science and Information Technology of Riga
Technical University. The main attention is devoted d the

implementation of various kinds of feedback intende for

promotion of effective learning and informing of ateacher about
students’ progress. The feedback is considered frothree points

of view: feedback generated automatically by the sgem and

given to a student and to a teacher, and feedbackqvided by a

student using questionnaires embedded into the sysh. All

feedback types are discussed in detail and demonated using

screenshots. Related works are presented as well. & halculation

of the concepts’ mastering degree and compositionf ¢the text

summary informing a student about the best and thepoorly

known concepts within a task is described. The congient parts

of the questionnaire system (the questionnaire degier, the

questionnaire filler and the questionnaire reportirg system) are
specified and all kinds of questions available inhe questionnaire
designer are demonstrated. The overall functionalityof the

system is presented paying attention to the goal dhe system,
scenario of the use and range of provided tasks.
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I. INTRODUCTION

Feedback is an essential part of any e-learnintesyshat
tries to achieve the human level of performancetargtovide
effective learning. In general, feedback is thaouss reactions
of a teacher (a human or a system) to studentiifen
behaviour. Typically it takes the form of differemtessages
like text, visual elements (bars, diagrams, andog@ams),
sound, etc. Feedback encourages desired learnimayvioar
and discourages undesired one, allows understanklivg
successfully a student acts, whether he/she apptiesant
knowledge, how far he/she is from the goal (comprebf a
task), and provides possibilities to correct misaptions and
to give recommendations for self-learning. Thugdfeack is
considered as one of the most important sources
information to assist students in restructuringrtkrowledge

[1].

According to [2] computer-provided feedback has thg

following advantages. First of all, unlike feedbafthm a
human-tutor that can remain unbiased, accurate,

nonjudgmental, irrespective of student characiessor the
nature of the student response, computers canedsigl
provide feedback in response to student work. S#gpihe
quality and type of feedback that can be implenerite
limited only by the ingenuity and energy of coud®signers.
Thirdly, computer-based feedback can, at leastréteally,

concept's

student, a goal that seldom is attained in a fcadit
classroom. The mentioned advantages clearly irglicat
topicality of the scientific problem of the implentation of
mechanisms of qualitative feedback within e-leagrsgstems.
The paper presents results of efforts of reseasdinem the
Department of Systems Theory and Design to implémen
different kinds of feedback in the developed imgelht
knowledge assessment system which is based on mtonce
maps. It is organized as follows. The mentionedesysis
overviewed in Section Il. In Section Il related nks are
presented and the scientific problem consideratiamaper is
highlighted. Feedback to a student and a teacheessribed
in Section IV. Section V is devoted to the questaine
system and its main constituent parts. At the emttlasions
and outline of future work is given.

[I. OVERVIEW OF THESYSTEM

The development of the concept map based intetligen
knowledge assessment system started around fous pe@
[3] — [8]. It is a Web-based application which usEmcept
maps as a tool for knowledge assessment. A cornoeypt
(CM) is a kind of mental models based on a grapth wi
labelled nodes corresponding to concepts in a pmldomain
and with arcs indicating relationships between gaaf
concepts. Arcs can be directed or undirected anti wor
without linking phrases on them. A linking phrageedfies
the kind of a relationship between concepts. A sgimainit
of a CM is a proposition. Propositions are concept-
relationship-concept triples which are meaningtaitements
about some object or event in the problem domajn o/
based tasks can be divided in 1) “fill-in-the maasks, where
the structure of a CM is given to a student andheemust fill
it using the provided set of concepts and/or ligkphrases,
and 2) “construct-the-map” tasks, where a studamtrdecide
%? the structure of a CM by him/herself.
The system has twofold goals in the context of the
integration of technology into the traditional edtional
rocess: 1) to promote students’ knowledge selsmssrent,
nd 2) to support a teacher in systematic assessofen
stéjdents’ knowledge and the improvement of learcimgrses.
MNCs used in the following way [10]. A teacher ohefs stages
of knowledge assessment and creates CMs for dherh by
specifying relevant concepts and relationships atbem in
such a way that a CM of each stage is nothing tlee an
extension of the previous one. During knowledgesssent a
student solves a CM based task corresponding tarreent
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assessment stage. After a student has submittetiehis
solution, the system compares a student's CM with t
teacher’s one and generates feedback.

At the moment the system offers 4 “fill-in-the-mafaisks
(Task O-insertion of linking phrases into the stuue of a CM
containing concepts, Task 1-insertion of concept® ithe
structure of a CM containing linking phrases, Tasksertion
of concepts into the structure of a CM without link phrases,
Task 3-insertion of concepts and linking phrase® ithe
structure of a CM) and 2 “construct-the-map” tagkask 4-
creation of a CM from the given set of conceptsskTa-
creation of a CM from the given sets of conceptd Emking
phrases). Ten transitions between tasks are impiede
allowing a student to find a task most suitable lfds/her
knowledge level. Five transitions increase the degyf task
difficulty. They are carried out after the analysi$ the
student’s solution if a student has reached thehexs
specified number of points in the current assessmtayge
without reducing the degree of difficulty of theiginal task.
So, this is a system’s adaptive reaction to thedesitis
behaviour. Other five transitions reduce the degrbdask
difficulty and they are carried out by the voluptaequest
from a student during the solving of a task.

A teacher’s created CM serves as a standard agalmisch
students’ CMs are compared in the system. Moreoser,
comparison algorithm [3] has been developed whi&at
based only on the isomorphism of both graphs, daensitive
to the arrangement and coherence of concepts takiiog
account such aspects as existence of a relatigrigligtions
of both concepts, type and direction of a relatigms
correctness of a linking phrase, etc. Two typerelaitionships
are used in CMs: a) important relationships whibbve that
relationships between corresponding concepts amsidered
as important knowledge in a learning course, andeb}
important relationships that specify desirable kisalge. For
each correctly provided important relationship adsnt
receives 5 points, but for each less importantticelahip 2
points are assigned. At the moment the system ezognize
more than 36 different patterns of correct andlypambrrect
propositions in students’ CMs [3]. Recently the imgement
of the mentioned algorithm was made by considetireg so
called “hidden” relationships [11] in students’ CM#ich are
nothing else than the derivation of relationshipsspnted in a
teacher's CM. The hidden relationships are recaghias
correct too and could appear in students’ CMs. They
scored with 1 point.

The system supports students’ knowledge self-aswads
as it makes the analysis and evaluation of studés, as
well as provides feedback which shows the studentts's. It

The importance of feedback is well understood by
researchers of the community of e-learning systeins.
traditional computer-assisted assessment systerssdban
objective tests a student usually is provided w#keral kinds
of feedback like scores of individual questions &mel entire
test, notification of the correctness of a respoause written
guidance, praise and study suggestions based ¢undanss
response. Moreover, most systems allow tutors tereheir
own feedback explaining why the response is wrongoo
include hints which will be available during tesf$2].
Teachers, in their turn, are presented with diffeneeports
showing students attendance of the course, thegress in
tests and participation in course activities.

More advanced e-learning systems — intelligent rigo
systems — provide a mode of practical problem aghand
implement more sophisticated feedback (for examilg] —
[14]). CosyQTI — an adaptive web testing systen] FLhises
textual presentation of feedback to provide commeon
proficiency level per topic and to list known anelplematic
concepts. The mentioned system presents graplaedbck
in a form of bar charts to show overall performancere per
topic, percentage of correct and incorrect ansvad to
compare student scores with average scores of pd@s. In
CAT system [16] bar charts are used to show a atigikvel
of achievement (knowledge, comprehension or apdicain
each topic. Additionally, CAT presents to a studantext
summary with recommended points for revision.

Regardless the fact that nowadays there are af ltots
supporting different activities with CMs the greatrt of them
provide only such functions as CM construction, igation
and sharing, but do not analyze students' creakésl & d do
not provide appropriate learner’s support in teahfeedback
and help. Among tools supporting the latter funtdiceveral
systems are known. The simplest kind of feedback is
implemented in the Verified concept mapper [17]sprding
the results of the analysis of students’ CMs in thien of
messages related to erroneous or missing thingsléarner's
CM. Messages are mainly presented as questionsxéonple,
"what is <concept> an example of?" or "what is dedinition
of <concept>?". However, the actual text providedthe
learner is controlled totally by the teacher. Thstem in [18]
displays hints given as partial propositions cdirgisof a
concept and a relation, but hiding other conce@MPASS
[1] offers informative and tutoring feedback whiishadapted
to a particular student and includes error-taskateel
questions, tutoring feedback and combination of hbot
COMOV tool [19] contains four different types ofsuial
feedback (CM, concepts diagram, table and bar xlzand

RELATED WORKS

promotes systematic knowledge assessment by pnovidieyial feedback. The visual feedback shows cosogiphin a

opportunities to extend an initially created CM fother
assessment stages. Moreover, statistical informatibout
differences between students’ CMs and a teachévsisC
collected giving possibility to a teacher to impeokearning
courses.

18

topic in different colours according to the perege of
mastering of a concept. The textual summary proviteee
lists to a student: a list identifying how well tihen most
important concepts have been understood, a ligagong ten
worst known concepts and a list including ten Hembwn
concepts.
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The analysis made allows concluding that nowadbgset
are at least two challenging tasks in feedback Iprokthat
require solutions. First of all, developers of arféng systems
have been mainly concentrated on the implementatibn
feedback to a student and a teacher only. Howeaentbfack
from a student to a teacher through a system ipraided.
Such a kind of feedback presents a teacher wittests’
opinion about the functionality of a system, appfoao
tutoring and/or assessment and encountered probléroan
be used by system’s developers in order to enhaystem’s
functionality or by a teacher in order to improweaining
courses and overall tutoring and/or assessmenbagpipr

Secondly, implementation of feedback to a studedtta a
teacher within e-learning systems that use CMssfodents’
knowledge assessment is not such a trivial tasio gsovide
information about correctness/ incorrectness ofsthlation as
it is possible in computer-assisted assessmengéragstvhere
guestions have teacher’'s pre-defined set of answersirn,
CM based systems are aimed not only to assesslstto
structure students’ knowledge [1]. Therefore, femadb in
those systems must be more advanced and shouldircomt
only description of what exactly is wrong, but alsome

implementing the following types of feedback in tk

based intelligent knowledge assessment system:

e Feedback from the system to a student: a labelled

student’s CM, quantitative and qualitative datasgloility

to check a proposition and a teacher’'s CM;

Feedback from the system to a teacher: labellatkats’

CMs and quantitative and qualitative data;

e Feedback from a student to a teacher through thiersy
answers on questionnaires.

IV. FEEDBACK TO ASTUDENT AND A TEACHER

Only one type of feedback is provided to studentsng)
the solving of a task — checking of a propositibhe idea is
that a student points out his/her created propositind the
system checks its correctness. In case of incomsst the
system presents explanations of both conceptsvadah the
proposition as it is shown in Fig.1.

After the submission of a task a student's CM and a
window with quantitative and qualitative data i®yided to a
student. In the student’'s CM relationships are wad in
different tones according to their correctness. Jtuglent can
acquire detailed information about each relatiomsiy

guidance what a student should do in order to iN®ro gjicking on it. In this case contribution of all & of a

understanding of the subject matter.
The next sections of the paper present authorsrtefiin
finding solutions of the mentioned problems. laghieved by

Azzezsment User  System Windows

relationship (linking phrase, type, direction arldgement of
concepts) to the correctness of a relationshipasva (Fig.2).
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Checking of a proposition

Relationship :

Such a refationship does not exst
Wejght of relationship tye

Concept ‘Ruzsia'

Definition

Russia iz a country in nortbem Eurasia. lts capital is Mosoow:
Description

Baltic states

‘Russiz’-—"Is neighbowr of” —-> ‘Estonia’

Total: 0, DEI x 2 00 = 0.00 points
Concept 'Estonia’
Definition

Estonia iz & country in northern Europe . Its capital is Tallinn:

000
2.00

Exarmple EI]f:crrgﬁ;iun
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,_-. J 1| [ _Change tax atioatty | [/ Suomit | [ Seve | [ X £t |I

Fig. 1. Checking of a proposition
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i .;._artﬂﬁ = Baltic states
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Such a relationship exists 0.40 points
Concepts inright places 0.05 points
Type iz incormec 0.00 points
Title'i= correct 0.30 points
Crirection iz corred 0.15 points
Wigight of relationzhip type 5.00
Total; 0,90 * 5,00 = 4.50 points
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Fig. 2. A student’s labelled CM

Quantitative data are a set of numerical indicatomsed to
inform a student about his/her performance and edegf
achievement in a given task. They are interpretgdthe
student him/herself and no explanation or pedagbg&narks
are provided. A qualitative description is a teximsnary
which explains a student how well he/she has madter
concepts in a given task. In addition, the text suamy points
out concepts which require revision. The both noead
kinds of data are specified in Table 1.

The proficiency score for each concept and the eispn
of the results of a student with the results ofeotheers are
presented in a visual format. The following repreagon
means are used: conceptual diagrams, tables, anchbds.
The qualitative data are presented as free texd. fi&ain rule
for composition of textual feedback is that “feedba
presented to the student should be as positiveoasilpe”
[15], so it should not discourage a student fronmkivig with
the system in future.

Fig.3 demonstrates feedback generated by the system

Quantitative parameters are shown in the upper ¢fathe
window. The lower half of the window contains qtetiive
description. Feedback generated by the system eagabily
exported to an external .html file and accessed Isfudent
afterwards to inspect the results once again pritd them, as
well as discuss with a teacher.

20

An approach for the acquiring the actual studesttisre per
stage was already described in [20]. This papes pétgntion
to the calculation of concepts’ mastering degress @ the
composition of the text summary which are the most
informative parts of the generated feedback.

The calculation of concept’s mastering degree (CMD)
based on the analysis of correctness of incomingoamgoing
relationships of a concept. The following formusadsed to
acquire CMD:

N
>lc

1

CMDzi-lo(P/o: ;
LC

Zlcimax

i=1

-100% )

max

where

CMD - the concept’s mastering degree;

LC — total points received by a student for albtiginships
of a concept;

LCax— maximum number of points that a student carnfget
all relationships of a concept are defined coryectl

Ic; — points received by a student for i-th relatiopstf a

concept;

M — maximum number of points that a student carifget

i-th relationship of a concept is defined correctly

N — number of relationships of a concept.

Ic
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TABLE 1
QUANTITATIVE AND QUALITATIVE DATA GENERATED BY THESYSTEM

Type of Parameter

information

Goal

Quantitative data] Actual student’s score in a given task

To inform a student about his/her performance givan

Average score received by other students in thesask

task, degree of independence and about his/hdtgé@su

Maximum possible score for a task

comparison with peers

Points received for created relationships

Points spent for the use of help

Calculation process of the student’s score

Time used by a student to complete a task

Total time given to complete a task

Type and amount of help used by a student duriegdving of a task

Rate of proficiency for each concept in a task

Qualitative data Text summary

To inform a student about the best and the poarbmin
concepts within a task and to give recommendatfions
revision of specific learning materials

The value of CMD shows how well a student undecktam
given concept and it can range from 0 (the studieets not
understand a concept at all) to 100 percent (thelest
understands a concept perfectly). The color ofrecept in the
feedback window (Fig.3) depends on the CMD valwed r
color stands for unknown concepts (lower intervalCoAD
values), yellow color stands for poorly known capise
(middle interval of CMD values) and green colornsts for
well known concepts (higher interval of CMD values)

Composition of the text summary is based on théyaisaof
the content of a CMD’s table from the feedback venvdFirst
of all, values for four flags — AllGreen,
YellowExists and RedExists — are set during thelyaim of
the CMD’s table. The flag AllGreen means that alhcepts in
the table are in green color. The flag MostGreemmaethat
more than half of concepts in the table are inmy@dour. The
flag YellowExists means that at least one concefhé table
is yellow. The flag RedExists means that at least concept
in the table is red. The possible values of thgsflare “Y” —
Yes (or True) and “N” — No (or False). After valukes flags
are set, the structure of the summary is choseerdipg on
values of the flags.

summary’s structure are given in Table 2. Text akalas
Header, Z1, Z2, D1, S1 and Footer hold specifidefieed
values and stand for parts (paragraphs) in the sextmary.
Header is a welcome message to a student. It iaradatory
part of the text summary. Z1 is a congratulatiorsgage. It

will be included in the text summary if the valubtbe flag
AllGreen is “Y”. Z2 is another congratulation megsalt will
be included in the text summary if the value of fiegy
MostGreen is “Y”. D1 is a suggestion for revisiohspecific
concepts. It will be included in the text summaryhie value
of the flag YellowExists is “Y”. Z1 is another suggfion for
revision of specific concepts. It will be includéd the text
summary if the value of the flag RedExists is “¥boter is a
signature and it is a mandatory part of the tertreary.

In general, the text summary contains two liste@micepts:
the list of poorly known concepts (yellow concepasid the

MostGreen list of unknown concepts (red concepts). The systevises

kindly to revise learning materials regarding yailooncepts,
and the system insists on studying hard learningeriads
regarding red concepts.

Values of the text variables Header, Z1, 72, D1, 284
Footer as well as colours for concepts dependingChtD
values are defined in a feedback’s configuratiomdeiv
which is shown in Fig.4. The system administrater
responsible for the configuration of feedback paeters
which are applied to all courses registered instrstem.

The last type of feedback shows a student a correct
Seven rules existing in the system for choosing theacher's CM after tasks of all assessment stages a

completed.

The feedback provided to a teacher is similar te given
to a student, that is, a teacher at any time caamae
students’ labelled CMs (Fig.2) and quantitative godlitative
data specified in Table 1.

TABLE 2
RULES FORDEFINING THE STRUCTURE OF THETEXT SUMMARY

Rule Flag values

Structure of the summary

1 AllGreen =Y, MostGreen = N, YellowExists = N, dR&xists = N

Header + Z1 + Footer

AllGreen = N, MostGreen =Y, YellowExists = Y, @exists = Y

Header + Z2 + D1 + S1 + Footer

AllGreen = N, MostGreen =Y, YellowExists = Y, @exists = N

Header + Z2 + D1 + Footer

AllGreen = N, MostGreen =Y, YellowExists = N, dR&xists = Y

Header + Z2 + S1 + Footer

AllGreen = N, MostGreen = N, YellowExists = Y, dR&xists = Y

Header + D1 + S1 + Footer

AllGreen = N, MostGreen = N, YellowExists = Y, dR&xists = N

Header + D1 + Footer

~N[fojloa|b~jlwN

AllGreen = N, MostGreen = N, YellowExists = N,d&xists = Y

Header + S1 + Footer
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Teacher Guestionnaires  Ussr Sydem Windows

Concept maps i Results i

Cowrse: Methods of Systems Theory Stage: 1/1 Deqgree of task difficubty:4/6 Mode: assessment
Score: 8,50 points (31,48%)
Time spent: Mot cefinsd

Calculation process of the score
Coefficient of the degree of task difficulty  (g): 0,80

Points for relationsips {pa): 8,40
U=age of help:
Help type | Freguency {m) Penalty {s) | Penalty growth (d)l Corredtion coe fficiert (5%n+d*(n-1)"2)
. Inzettion of concepts oo 0.02 0.0z (ki1)=0.0
E xplanations of concepts i 0.0z 0,025 (k2y=0.0
Checking of propositions afo 0.01 0.0z (k3)=0.0
Score (Ps): Ps=pa*a*(1-(kl+k2+k3)I=84*08%(1-(0.0+0.0+0.0)1=8.5
Statistics by the degree of task difficuly Concept mastering
Degres Max score AyErROe SoOre Concept Degres of madering
1 270 Maone
2 27,0 Mone
3 Z7.0 Maone
4 7.0 hone
5 Z7.0 Nollﬂe
(& 7.0 Kone

Individual plan for revision of study m ial
Drear Stuclent!

Yo have mastered a major part of concepts
Som e concepts are unknown, voumust revise the following conce pts:
- Cyhernetics

Good uck!

= save 7 Adcett

Fig. 3. Quantitative and qualitative data generdgthe system

File Administrator User System  Windows
Feeback confguration
Concept mastering ranges (%)
Title Left boundany Right hound any !

79.0 10o0.0
Footy known 40.0 73.0

0.0 40.0
Text variables

Label Title Usage Message
Header Header Dzar Studert!
Z1 Al concepts are well known [w] Fongratulations You have magtered all concepts
72 Most concepts are well known You have mastered a major part of concepts
D1 Some concepts are poorly knosnn [w] Nou knowwsome concepts poonyd Please, resse the following concepts:
Sl Som e concepts are unknovan Some concepts are unknownl You must revise the followdng concepts:
Focter Footer [ Good k!
| e Zave I | i Refresh | | 5 Cancel I

Fig. 4. The feedback configuration window
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check box making a questionnaire visible or invesitor other

V.THE QUESTIONNAIRE SYSTEM

The questionnaire system embedded in the knowled§AChers. _
assessment system is logically divided into thregsp 1) a At the bottom of the window there are four buttoss.
questionnaire designer used by teachers for thatisreof ~Publishing button makes a questionnaire availatiesfudents
inquiries; 2) a questionnaire filler intended fdlirfig available and an inquiry becomes not editable until it is ublfshed
inquiries by students, and 3) a questionnaire tegpsystem 2dain. Other buttons are responsible for savingestipnnaire
allowing teachers to sort and manipulate resulisaiiries. in the database, reloading from the database anceliag,

Only teachers can create and edit questionnairesh E 'eSPectively. _
guestionnaire can be assigned only to one studyseou There are several buttons at the left side of tr_mjwv, as
However, there might be several questionnairestfersame Well. Some of them correspond to the following typef
course. So the relationship between study courses gduestions available inthe system: _
questionnaires is one-to-many. Teachers can edjt those An essay question. It demands from a student quiyte
guestionnaires, which belong to their courses. Hewe an answer in the form of free text. This type oésfions
possibility to copy existing questionnaires of atheachers is is the worst one from the statistics gathering paif
provided. After the questionnaire is copied, it dam also view, because it could not be automatically proeésSo
edited and deleted. the first button in the main window of the questiaite

A guestionnaire becomes available to students afiyr a designer adds an essay question to a questionffage
teacher has published it. When a student openschees 6). _ _ _
questionnaire for the first time, a student’s capycreated, 2- Multiple response questions. For this question type
because a teacher’s questionnaire includes questinly. A teacher defines several possible answers. Filling a

student’s inquiry contains the set of answers whagk questionnaire, students can select one or more eagsw
referenced to the appropriate questions from ahtgac
guestionnaire.

A. The Questionnaire Designer
The purpose of the questionnaire designer is towigeo

tools for the creation and editing of questionralg teachers.

Fig. 5 shows the main window of the designer.

At the top of the window there is a questionnaisader
which must be filled by a teacher. It contains eldfifor
entering the name of an inquiry, the list of studyrses from
which an appropriate course must be selected aspleaial

which they consider to be right answers. This tyfe
guestions is suitable for statistics gatheringabse items
are predefined, sortable and easy processable. Fig.
illustrates the appropriate button and user interféor
such type of questions.

3. Multiple choice questions. This type of questiorss i
similar to a previous one except that a studentcteose
only one answer from all predefined items.
corresponding button and an example of the questien
shown in Fig. 8.

Teachet Cuestionnaires User Syaem  Windows

Guestionnaite; Prosdde your opinion about the course

d uestionnaire details

=

Title ; iF‘r-:u'-.-'ide wiour opinion about the course

| 2
Yourze | | Jave programiming

<l

[ ] Puklic guestionnsire

bl

o
—

| | &wsilable to students

|

A

I_E] Publish | |

gl save

||_§N Refresh H > Cancel |

Fig. 5. The main window of the questionnaire desig
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1

E=zsay question

Mumber:
Type |
! -] @uestion: what information do you want to receive as a result?

Fig. 6. An example of an essay question

Mumber; 1

Type: Multiple responzs
- GUEion . which types of help did you use?
]
Type | Mumber |C0mmerrts| Possible ansners | =
[vl 1 [l Definition of a concept ==
|
| Answers | [v] Z [V -Descrigtion of & concept | |il
e [wl 3 [v] Example of & concept
Fig. 7. An example of a multiple response question
Mumber: 1
Type: Multiple choice
‘Which help approac h was more useful for You?
Gluestion
=
Type Number |Comments | Possible answers
- 1 [v] Static approach :
= Anavers 2 [w] Adaptive approach |I|
b - [w] | don't knovwy

Fig. 8. An example of a multiple choice question

1
Ranking

Mumber ;
Tpe ;

Order types of help uzed by You on the basis of usefulnes=: 1 (most
useful) and 4 (less useful)

Question

4. Ranking questions. This type of questions requies
student to rank given answers by provided rankg. @i
displays that in order to construct such a queston
teacher must define a question phrase, answer isms
also ranks, which will be assigned by studentshe t
answer items. An example illustrating this type of
guestions is the following. A teacher defines astjoa
phrase “Please, order types of help which were tsed
you during the task completion. Put the highestkran
values to the types, which helped you most”. Thpesyof
help are: 1) Changing the degree of task diffiguRy
Explanations of concepts; 3) Insertion of concepts;
Checking of propositions. So students must select a
appropriate rank for each type of help. If a pergonks
that explanations of concepts was the most useful f
him/her, than he/she will select rank 4, etc.

The questionnaire designer provides also pos$dsiltb add
informative messages, fields for acquiring commdris a
student and section titles, as well as there anelyhtools for
changing positions and deleting of questions.

B. The Questionnaire Filler

The questionnaire filler is available for studeotdy. A
student can fill a questionnaire at any time, whershe is
working with the system. However, when a studemisfies a
task of the last assessment stage, the system atitaty
shows appropriate inquiries to be filled.

The questionnaire filler is a simple form contafin
guestions and their answers or fields for ente@mgwers.
After the completion of a questionnaire, a studenost press a
button “Submit” in order to save his/her answers tie
database. The questionnaire is accessible at dlohdgs side
as soon as it was saved for the first time.

C. The Questionnaire Reporting System

Rank parameters
= stepr 1| The questionnaire reporting system allows a teattheiew
= stat: 1| results of inquiring. It provides three possibditi
Eid = End [+ | 1. Viewing and sorting of students’ questionnairesngsi
= Type | Mumber | Possible snsners i filters “by a student” and “by a questionnaire”.
’ | =]t Criiolng the degree nftaskoiifcuty | S 2. Report on students’ answers by questions. It allews
Arer 3 Exp':_”at'°f”3°f°°”°ems | * teacher to sort different students’ answers by i§gpag
= :|j 'Qi;';;;;;fjjiiim the following filter parameters: student, questiaing,
: guestion type and question. This is very usefulorgp
because a teacher can see which answers were lgven
Fig. 9. An example of a ranking question students for a particular question or which answeese
given for all questions with type “essay questicarid so
on (Fig. 10).
e —
Student Ciuestionnaire Guedion type Guesion
|5Mark vilkelis |= | Provide your opinion about the course: | | |l |-
:l Search | | EiClear | -
;-Nun'her of answers: 4 ==l
Student i Questionmaire | Ho i Question i Question type i Answer
;SMarkViIkelis Provide your opinion about the course 1 What information do you wart to receive as.a resulty Essay gquestion Mothing
SMark Vilkelis  Provide your opinion shout the courss. 2 Which types of help did you uss? Multipl= responss  C2iNtian af @ concect

Example of & concept

Fig. 10. A part of the report on students’ ansvimrsjuestions
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_-S&arch criteria |
Guestionnaire Gesion type Guestion
[ Pravide vour opinion about the courss :j = [
| | Search | | 1 Clear |
Humber of questionnaires : 10
: - - '
|_ Questionnaire | Question type N Ho | Question Answer 'L%'?,E.S’,g"f | Students
Provide wour opinion ... Multiple responss z Which types of help didya... Defintion of a concept 1 [Shark Yilkelis] |
Provide vour oginion ... dMultiple responzss Z Which types of help did ya, ., Desoription of & concept 1 [GMarkz Johansons]
| Provide your opinion ... Multiple responss 2 Which types of help did yo... Example of a concapt 2 [SMark vilkelis, SMarkz Johansons] |

Fig. 11. A part of the report on answers’ statsti

3. Report on answers’ statistics. It allows a teactwr pages. Other possible improvement is to add arnbatitr
examine how many students gave the same answeas f@ahowing a status of a student’s questionnaire. dsecif a
specific question. Three parameters can be used fudent has not completed the whole questionnhine,just

filtering: questionnaire, question type and questibhis

only answered some questions, it possibly doesnalte any

report cannot be applied for essay questions. Fig.kense to show the half of whole work for the teacHethe

displays the mentioned report.
The specified reports can be exported in Exces fig® it is
possible to process gathered statistics furtherinfstance, to

work is completely finished only then teacher costk the
results.
New reports and possibility to generate charts dbazme

draw some charts, print them or to apply any otheguestionnaire results could be integrated, as WweNill make

mathematical or statistical methods, which arelak& in the
Excel software.

VI. CONCLUSIONS ANDFUTURE WORK 1]

In technology enhanced tutoring systems the role of
feedback could not be overestimated. Feedbackédsobrihe

most important sources of information to assiststis in [2]
restructuring their knowledge as well as to motvand
encourage them during the learning process. Thawhg

implementation of different forms of feedback muim in [3]

focus of developers of any kind of computer-bassatring
system. In the intelligent knowledge assessmentesys
developed by researchers of the Department of Swgste[4]
Theory and Design two types of system’s feedbaakyely, to
a student and a teacher have been implementedndtask
solving students may receive feedback in form afppsition
checking, while after the completion of a task thgst a
labelled CM and quantitative and qualitative dataid their
solution. The feedback provided for a teachernslar to that
given to a student. In order to get students’ apirabout the
approach and functionality of the system the qoesgire
system is developed and implemented. It providestkird
type of feedback implemented in the system — feelkdbam a
student to a teacher through the system. The questire
system makes the inquiry process and processimgthiered
statistics much easier. At the same time usage hef
guestionnaire system has revealed several defie®mnehich
should be eliminated in future.

The possible extension of the questionnaire desigme [g]
future might be related to the integration of pb#ity to add
images to questions and new question types. Atrtbment
guestions in questionnaires are organized as alilstrand it is
not very handy to scroll through the inquiry. Inute it is
planned to group 3-5 questions in one page.

To improve the questionnaire filler the same thasdgor the
designer can be introduced, that is, grouping @stians by

(5]
(6]
(7]

(8]
t

(20]

(11]

the system independent on third part software.
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Romans LukaSenko, Alla Anohina-Naumeca, Marks Mkelis, Janis Grundspenkis. Atgriezeniska saite jedzienu fiklos sakgota intelektuala zinasanu

verteSanas sigtma

Dotais raksts ir veits jedzienu 1klos sakotai intelektdlai zinaSanu ¥rteSanas sistnai, ko ir izstadajusi Rigas Tehnisks universifites Datorziatnes un
informacijas tehnolgijas fakulites Sistmu teorijas un projekanas katedrasemieki. Galvea uzmaiba ir piersta daZdu veidu atgriezenigls saites
realizcijai, ar nerki veicinat efekivu maciSaras un skolaija informéSanu par studentu progresu. Atgriezeniséite tiek apsk@t no trim redzes vieddkem:

atgriezenisk saite, ko sigima genet autonatiski un izvada studentam un skaljaim, un atgriezenisksaite, ko students sniedz, izmantojotesist esoSas
aptaujas. Visi atgriezenidk saites veidi ir apskiit detdas un ir demonstti, izmantojot sistmas ekinu izdrukas. Rakstir aim atspogipti saisttie darbi.
Jdzienu apgSanas paipes izskaibSana un tekstveida apkopojuma, kas infostudentu par visla apditiem jgdzieniem un visslikik apgitiem jedzieniem
uzdevuma ietvar sasidiSana ir aprak&h. Aptauju sistmas saavdaas (aptauju izveidajs, aptauju aizpilfajs un aptauju frskatu sistma) ir specifiétas un
visu veidu jautjumi, kas ir pieejami aptauju izveidga, ir demonstti. Sisemas kopja funkcionalitite ir atspoglota, uzmatbu veltot sistmas narkim,

izmantoSanas scafiiam un piedvatu uzdevumu Kstam.

Poman JlykameHnko, Ajia AHoxuHa-Haymen, Mapk Buiabkens, fSIluuc I'pynacnenbkuc. O0paTHasi CBA3b B OCHOBAHHOW Ha ceTsIX NOHATHIA
HWHTEJUIEKTYaJIbHOM cHCcTeMe OLeHKH 3HaAHMIi

JlaHHast cTaThsl NMpPEJCTABIIsICT OCHOBAHHYIO HA CETAX MOHSATHH MHTEIUICKTYalbHYIO CHCTEMY OLCHKM 3HaHHM, KOTOpas ObUIa pa3paboTaHa HCCIEIOBATEIIMU
Kaeapbl TEOPHH CUCTEM M NPOEKTUpoBaHUs (PDaKylIbTeTa KOMIBIOTEPHBIX HAyK M MH()OPMALMOHHON TEXHONOTMM PIIKCKOTO TEXHHYECKOrO YHHBEPCHTETA.
I'maBHe BHHMaHHE yIEIEHO pealH3allidl Pa3sHOOOpa3HOH OOpaTHOU CBSI3H, Ledb KOTOPOIl cIocoOCTBOBaTh d(P(EKTHBHOMY OOYUCHHIO M HH(GOPMUPOBAHUIO
HpernojaBatens 0 nporpecce cTyaeHToB. OOpaTHast CBsI3b pacCMaTPUBAETCs ¢ TPEX TOUEK 3PEHHUs: 0OpaTHas CBSI3b, TCHEHUpPYEMasi CUCTEMOI aBTOMATHUECKH U
BBIBOJIMMAsl CTYJCHTY M INPEOaBaTeNio, 1 00paTHas CBA3b, IPENOCTABIIsIEMas CTyACHTOM IOCPEICTBOM aHKET, MMEIOIIUXCS B cucteMe. Bce Tumbl obpaTHOi
CBSI3H PACCMATPHUBAIOTCS B AETALIX U AEMOHCTPHPYIOTCS, UCHONB3YS DKpaHHBIC PAcHEedaTKU CHCTEMBL. B cTaTbe HpeICTaBICHBI TakKe CBSI3aHHBIC PaOOTEHI,
OIICAaH PacuéT CTEHNEHH YCBOCHUS IOHATUH M COCTaBICHHE 0000IIAIOMIEro TeKcTa HHPOPMHUPYIOMIETO CTYICHTa O HanOoIee XOPOIIO YCBOCHHBIX NOHATHAX H
Haubosee MII0X0 YCBOGHHBIX IOHATHSAX B paMKax 3aJ@Hus, a Takke CHeUU(HUUUPOBAHHBI COCTABHBIC YaCTH CHUCTEMbl aHKETHPOBaHHs (CO3JaTeNb aHKET,
3QIIONHATENb aHKET M CHCTEMa OTYETOB II0 AHKETaM), IPOAEMOHCTPHUPOBAHBI BCE BHABI BOINPOCOB HMCIOIIMECS B CO3JATElIC AHKET M OMKCAaHa OOLias
()YHKIMOHAIBHOCTH CHCTEMBI, TJIABHOE BHUMAHHE YA [IEIU CHCTEMBI, CLICHAPUIO UCIOIb30BAHUS U IPEIIOKCHHOMY HA0OpY 3aJaHui.
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