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1. Introduction

Since the arrival of the first computers to general schools, the introduction of information
and communication technologies (ICT) into education has made substantial progress:
most schools in developed and developing countries of the world are quite sufficiently
provided with computers and other infragtture; the majority of teachers are already
trained to use new technologies into theiilgléife and professional activities, etc. Nev-
ertheless, the situation intsgols’ provision of appropriate high-quality educational soft-
ware and content had not improved very much. There are still many problems. For in-
stance:

First, schools lack good quality educatibsaftware (EC, 2000, 2003). The produc-
tion of subject-specific software in non-Hisl languages is still economically problem-
atic, especially for small language comnities and developingauntries (EENet, 1998;
Quale, 2003).

Second, a lot of non-professional develapée.g., students, teachers) produce and
disseminate educational software and eomtAs a result the number of educational re-
sources steadily increases, however most of them do not satisfy essential quality require-
ments (OECD, 2001).
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Furthermore, even professional software and content producers (e.g., programmers,
publishers) do not consider all aspects of educational software and, as a result, their
“professional” products fail to meet the essential content, methodological or/and techno-
logical quality standards. For instance, the software may provide inaccurate information,
imitates the traditional teaching and learningthods only, and/omontains programming
errors (Markauska&, 1996; OECD, 2001).

Finally, the proliferation of e-content and e-services within and outside the educa-
tional market creates new difficulties for teachers to find, evaluate, and select quali-
tative, reliable and appropriate teachingddearning information sources (Technology
Counts’99, 1999). Therefore, school communities are in need of help to cope with this
avalanche of irrelevant resources.

For all of these reasons, quality assurance of educational software and content is an
important area of ICT policies in many countries across the world (e.g., France, Hungary,
Italy, the UK) (EUN, 2003).

The aim of this paper is to analize a framework for educational software quality
assurance for primary and secondary (K—12) education in Lithu@h@&paper has se-
veral objectives (1) to study international practices and to identify the most traditional
ways for the assurance and evaluation dfi@ational software quality in various coun-
tries; (2) to introduce the key aspects of a Lithuanian framework for educational software
quality control and certification; and (3) to discuss the basic features of the designed
framework and substantiate the appropriateness of the mechanism for particular Lithua-
nian needs.

Severalesearch methodshave been used for the investigation in this paper: analysis
of research literature, policy documents and reports, comparative analysis, and general-
ization and synthesis of analytical findings.

The paper is structured into five chapters:

This chapter provides the introduction. It investigates and substantiates the relevance
of the issue of educational software quality.

The second chapter describes the state of the art of educational software in Lithuania.
Initially, the paper investigates the preseitiation in the provision of general schools in
the country with appropriate educational software. Then, it discusses previously adopted
national practices for quality assurance. It describes quality control systems of both paper-
based and digital educational tools. Finally, the chapter identifies the most important
problems relevant to the assessment of educational software in Lithuania.

The third chapter investigates models for educational software quality management.
Initially, it studies international policies and practices for software quality assessment and
control and identifies the most common patterns. Then, the chapter introduces a structure
and procedures of a newly designed Lithuanian framework for the certification of educa-
tional software.

The fourth chapter briefly discusses the key techniques for the evaluation of educa-
tional software. Initially, it reviews research results and international experience. Then the
paper introduces the guiding principles and criteria that are considered in the evaluation
of educational software in Lithuania.
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The last chapter provides the discussion. It argues about the adequacy of the estab-
lished framework to the present realities of the country. In parallel, it discusses the future
evolution of quality management in Lithuania and draws conclusions.

2. Educational Software in Lithuania: State of the Art and Challenges for the
Future

2.1. What is “Educational Software"?

Fast development of educattial technologies blurred the meentional definition of soft-

ware and change the meaning of “educatlsuftware” to include a large variety of
digital tools and content (Buckleitner, 1999). In this paper and in the discussed Lithua-
nian regulations (MS, 2002a, 2003a, 2003b) the definitiort‘eflucational software®

is used in the broadest meaning. This terfergto a broad range of digital teaching and
learning aids either on CD-ROM or other digital storage media as well as in a web-based
form. Itincludes materials in a number of formats, such as text, data, pictures, animations,
videos and sound to create a rich learning environment (TEEM, 2003). Specifically, the
term covers the following four main categories of software and content: (1) content-rich
information sources; (2) content-free learning software and universal learning environ-
ments; (3) subject-specific and cross-atutar learning and teaching computer-based
tools; and (4) tools for educational content development and learning management.

2.2. Provision of Lithuanian Schools with Educational Software

The Educational Software Market. Various institutions and individuals participate in
the process of the development and procurement of educational software for Lithuanian
schools: commercial suppliers, sponsors, redearganizations, governmental institu-
tions, teachers, and other individuals (Markauskatibmitted). However, there is a big
lack of supply of both foreign and Lithuanian educational softwaféie majority of
software producers and vendors amall little-profitable orgaizations and individuals.
The central governmental agency — the Centre of Information Technology of Education
(CITE) —is charged with the responsibility to coordinate the provision of schools (K-12)
with educational software.

Financial Resources.Funding for schools’ provision with educational software is
essentially centralized in Lithuantan 2001-2002, the average annual expenditure for

1The terms “educational software”, “educational softvand content”, “educathal tools”, “educational
aids” and other terms with a similar connotation are used as synonyms and embody the same semantic in this
paper.

2For instance, in January 2004, only 3 retailers of etlanal software were listed on the national educa-
tional portal “eSchool” (CITE, 2004a).

3For example, almost 95% of expenditures onaadional software were centralized in 2001-2002 (EUN,
2003).
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educational software was 0.95 Euro per studefihis amounted to 6.8% of the total
allocations on ICT in K—12 education (EUN, 2003This budget was enough to buy
about 7-15 titles of software (the same titles &ll schools) and to acquire some pieces

of methodological materials annually. The government does not subsidize the creation
of new software products, it buys for schools only fully developed and “available on the
market” educational software.

Availability of Educational Software. There is a great lack of software for almost all
subjects Both the “available on the market” and centrally provided to schools Lithuanian
educational software cover only small and scattered parts of curridiia. majority of
available software and methodological materials are for upper gfaties.quality of
purchased educational software varies and is not always financially reasonable. A number
of available software supports traditional tegghpractices (e.g., drills and tests). Some
tools contain subject-mattaraccuracies and programming bugs. Software tools quickly
become obsolete and are not updéted.

2.3. Policies and Practices on Quality Agsince of Educationafools in Lithuania

Certification of Textbooks. Lithuania has long experience and traditions in assessing and
controlling quality of educational aids for general education. A centralised system for the
quality control of printed edeational tools (e.g., textbooks) was created in early 1990s.
The regulations governing the evaluation and certification of traditional tools have been
permanently updated to reflect the changing situation in the publishing industry and the
educational system. Nevertheless, the basic principles of the assessment remained almost
unchanged until today. Presently the centralized assessment and certification applies for
textbooks only (MES, 2003e). Publishers may submit a finished manuscript or just a
concept of a pre-plan to write a textbook for the evaluation. Special expert commi§sions
are responsible for the certification of textbooks. They appoint up to three independent
referees (at least one of them should be a sisieand another one a teacher) who evaluate

the submitted material. The referees asskesnanuscript or the concept of a textbook

4By comparison, this figure amounts to 5.1 Eurdrieland (Meesters and Plas, 2002) and more than 15
Euro in the UK (DfES, 2003).

5By comparison, this figure accounts for 15%, in the UK (Meesters and Plas, 2002).

6For instance, during 1996-2003, only 43 titles of edurst software had been centrally supplied to
general secondary schooBITE, 2004a). By comparison, 1386 titles of educational software were available in
the Netherlands and 1106 titles in Italy in 2001 (Meesters and Plas, 2002), and more than 10000 in the UK in
2003 (DfES, 2003).

"Moreover, the data of the international SITES-Mddy showed that less than 25% of schools possessed
any software for such subjects as chemistry, biologgative arts, history, civics and economics (Markaugkait
2003; Pelgrum and Anderson, 2001).

8For instance, in January 2004 the CITE’s DatabatMethodological Materials contained 185 titles of
various materials for grades 9-12 and only 32 titles for grades 1-8 (CITE, 2004b).

9For example, in January 2004 the CITE's databddeeeware educational programs contained about 270
titles. Only about 20% of them were in Lithuanian, andy 5% were developed or updated after the year 2000
(CITE, 2004a).

10separate experts commissions farieus subjects’ domains are formed by the Minister of Education
and Science. They include reputed scientists, teachersdarghtional servants from various institutions (MES,
2003c).
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against general principles for the evaluation of textbooks and complete a special report
form (MES, 2003d). Then based on referees’ reports, the commission draws the final
decision about the appropriateness of the textbook and, in case of positive assessment,
awards a special label for the manuscript or provides recommendations on the future de-
velopment of the textbook. State schools are allowed to buy only those textbooks that are
approved and marked with this special label.

Former Practices of the Certificaion of Educational Software. De jure,for many
years, there were no clear procedures lfi@r assessment and certification of educational
software De factq during last several years, the quality of all software tools, which were
purchased from the state’s budget, had been evaluated and approved by a special com-
mission for Information Technologies (IT). Subject-matter and pedagogical specialists
in practice were not engaged (or were involved in a purely formal way) in the evalua-
tion. Officially, the process and criteria of the assessment were not defined:al h#
members of the IT commission and referees were little experienced in the evaluation of
educational software, yet they were absolutely free to apply any methods and criteria for
the assessment. As a result, the assessment procedure was non-transparent and unclear,
and the quality of expertise was quite poor.

2.4. Objectives of Educational Softie Quality Regulation in Lithuania

In order to settle the identified problems of educational software quality, the National
Strategy of Schools Provision with Educational Aids (MES, 2002a) scheduled the deve-
lopment of special orders for the evaluation and control of educational software quality.
As a result, a special regulation on the assessment and certification of digital educational
tools was elaborated (MES, 2003b). The main aim of the order is to improve and guar-
antee high quality of software tools, whi@re centrally supplied or can be purchased

by schools on their own initiative. The docemnt includes two main components and has
several objectives:

First, the regulation defines the generaldel and sets up the procedure of the assess-
ment and certification. By doing this it seeks to make the procedure of software assess-
ment and certification more transparent for edperts, software developers, vendors, and
teachers.

Second, the document outlines a techniquees guiding pringbles and criteria —
of educational software evaluation. It seeks to unify the methodology of assessment and
improve the quality and reliability of the expertise. In parallel, the regulation aims to help
referees to conduct their work professionally.

The next chapters investigate these two main components of the regulation in detail.

Lunofficially, a number of reviewers used for reference an informal checklist, which was developed as far
back as in 1996 (Markauskajt1996).
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3. The Model of the Assessment and Certification of Educational Software Quality
3.1. International Policies and Practices for the Assessment of Educational Software

The issue of quality control and assurane@m important subject in many states. Coun-
tries deal with this question in different ways. Several patterns are traditionally ap-
plied for the assessment and quality control dfieational software in various countries
(Markauskaié, 2004):

1. Centralized quality control based on a permanent staf.

2. Semi-centralized quality control based on external experts.

3. Decentralized quality managementand control based on teachers’ peer-reviews and
expertise.

The first staff-based centralized model of quality control was established in such coun-
tries like Denmark, Ireland, and Singapore. Separate departments, institutions or other
permanent personnel are charged with thpeesibility to evaluate educational software
in these countries.

The second expert-based semi-certelimodel of quality control is applied in coun-
tries like Belgium and Italy. There, the central national agencies, non-profit organizations
or other institutions are charged with the responsibility to organize the assessment and
certification of educational tools on a country-wide scale. The agencies hire external pro-
fessionals (e.g., subject experts and teag)fer the evaluation of educational tools.

The third peer-review based decentralized model of quality assurance is applied in
many states too: Canada, Hungary, the Nd#imels, and others. In these countries, inde-
pendent professionals (e.g., teachers, extbgxperts) are teamed up into small groups
and extensive networks of evaluators are credtadhile the professional teams are
charged with full responsibility tédentify, evaluate, and select appropriate educational
software and other sources.

The latter peer-review model may have stigtdifferent objectives than formal cer-
tification or control. As a rule, the output$ assessments are targeted at teachers’ daily
needs. For instance, a reference may include not only assessment of software quality,
but provide methodological suggestions about the integration of the tool into curricula as
well.

Recent research shows that fast growthalfime of in-house produced content rules
out any extension of centralized controls on locally produced e-learning tools (Wood,
2003). Indeed, the explosion of various independent networks, which offer services of
educational software evaluation (e.g., MENON, 2004; TEEM, 2003), supports that the
control of quality is shifting towards decentralization. Various reviews of national policies
also display that the third decentralized pattern of educational software quality manage-
ment becomes increasingly dominant (EUN, 2003; Meesters and Plas, 2002). Neverthe-
less, foreign practices prove (e.g., the UK, Australia) that centralized models of quality
control do not lose their relevance (DfES, 2003; EdNa and DEETYA, 2002). They are

12ps arule, national agencies grsupport and/or harmonize the independent work of these groups.
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still effective and can be applied to the officially produced or officially disseminated edu-
cational materials. Because of that a numbeountries (e.g., the étherlands, Hungary)
have established separate procedures foagsessment of educational software, which is
created by different producers (e.g., teasher. publishers) and those supplied to schools
in different ways (e.g., for fee vs. free of charge).

Therefore, initially each country should idéy the most important objectives of soft-
ware quality control. Then, depending on the distinctive situation in its national educa-
tional software market, the policy of schools’ provision with software and other country-
specific needs, it should choose and estallie most fitting procedures for the man-
agement of software quality. The Lithuanian structure and procedure for the assessment
and certification of educational software have been designed using exactly this way of
thinking.

3.2. The Model of the Certification of Educational Software in Lithuania

The Lithuanian policy for the provision of schools with modern educational aids focuses
on the systematic implementation of educational software into priority subjects’ domains
and targeted grades (MES, 2002a, 2003a). The goal of the policy is to select, develop,
provide and implement into curricula a small but rationally selected set of educational
tools, which are of high-grade subject aretjpgogical quality. Thus, the national policy

of schools’ provision with educational safare emphasizes quality rather than quantity

of educational software.

In this case, tight centralized control isone appropriate than an extensive, but
less quality-oriented decentralized quality management. The centralized model, which
is based on a permanent staff, is also impractical and economically inefficient for the
small Lithuanian market. In this situation, the second semi-centralized model fits best for
the country. In addition, as should be notedudte similar model is already implemented
and has been proven fit out for the evaluation of textbooks. Hence, the structure and pro-
cedures are obvious to the national experbmmissions and independent referees.

Therefore, the semi-centralized model of software quality control has been selected in
Lithuania. To avoid unnecessary “noveltiefie proposed new framework for software
quality assessment and assurance has been kept as close as possible to existing practices:
(1) already established order for the certification of textbooks, and (2) earlier adopted
“unofficial” practices of software assessment. However, assessment procedures have been
carefully adapted to spdiz features of modern digital educational aids.

The evaluation is organized in the following way. Any educational tool, which falls
into the scope of “educational software”, could be presented for evaluation. All develop-
ers and distributors of educational software may submit their requests. In order to sim-
plify the development of educational tools and improve their quality, the developers are
allowed to ask for the expertise of designiedt not yet finished educational tools as well.
Therefore, educational software may beg@nted for the assessment at any of the three
stages of their production:

1. Description (i.e., a concept) and teatadispecification of educational software.
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2. Prototype and technical specification of softwsre.
3. Final version of educational software.

The evaluation is based on the dual expertise of subject-matter and information tech-
nology experts. The evaluation includes three aspects: subject-matter, methodological,
and technological. Subjects’ experts judge the content and methodological aspects, while
IT experts evaluate technological and pedagogical features.

The CITE coordinates the overall procedure of software assessment. The applicant
shall lodge in its request and provide a short description of the educational tool: subject
area(s), targeted grade(s) and other important information. On the basis of applicant re-
quest, the CITE forwards copies of the application to the IT commission and to all other
relevant subject-matter commissions. Each commission assigns up to three independent
referees (at least one of them shall be a pure subject-matter specialist and another one a
teacher) who carry out detail evaluation.€fh the subject commissions sum up the con-
clusions of referees and decide about the subject-matter and methodological appropri-
ateness of intended to develop or alreaddated educational software. Likewise, the IT
commission decides about thechnological and mbebdological suitability. Afterwards,
the same IT commission summarizes the decisions of all experts groups and adopts the
final resolution and/or recommendations.

The most important is the evaluation of the final version of the educational software.
The commissions then decide whether the tool is:

1) certified asthe main aidfor learning and teaching (dnlabelled with a special
record);

2) authorized aa recommended todbr teaching and learning; or

3) is not approvedor the use at schools.

The certificate othe main aidshould be granted only to those software tools that
satisfy the following conditions:

1) do not contain any subject, methodological and technological shortcomings;

2) comply with the national curricula and educational standards in force (MES,
2002b, 2003f); and/or

3) correspond to special, adapted for ICT use, educational curricula and staldards.

The status othe recommended toshould be given for those aids that:

1) are suitable for extracurricular learning;

2) are appropriate for project-based activities or elective subjects;

3) can be used at schools’ libraries (e.g., dictionaries, encyclopaedias);

4) are designed for teachers’ use only;

5) only partly correspond to the national curricula and educational standards or be-
cause of any other minor subject, methodological or technological weaknesses can-
not be certified as the main aid for teaching and learning.

L3Foreign or Lithuanian, but not fully fitting to the natidmairricula educational software may be submitted
for the assessment instead of a prototype. Then thecapplshall present a technical specification for software
adaptation.

14According to the national strategy (MES, 2002a), tlatianal curricula and standards shall be adapted
for ICT integration in the nearest future. This special curricula and standards are not available yet.
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After the final evaluation and approval, the information about certified main aids and
recommended tools are respectively entered gpecial lists (databases) of “Valid” and
“Recommended” educational software. In the future, these lists shall be periodically pub-
lished in the official journal of the Ministry of Education and Science and shall be avail-
able on the CITE's website. Software producers and distributors are allowed to present
the information about the granted status ia tocumentation and other places of the ed-
ucational tools. Each updated version of software shall forego a reassessment and get a
new authorization.

3.3. Certification of Permanently Renewable Educational Tools in Lithuania

Today learning activities are gradually moving from off-line to on-line (ICT-League,
2002); and various constantly renewable resources are used increasingly more in daily
life and various educational activities (e.g., online databases, dictionaries and other per-
manently updated collections of informatioijhus, the determination of appropriateness

of renewable tools for education and the assurance of their quality become increasingly
more important. The above described procedure of the assessment and certification fits
fine for the appraisal of stationary (i.e., unchangeable) educational software. However, it
does not fit well for permanently renewable resources. The majority of countries (e.g.,
Hungary, the Netherlands) utilize the potential of teachers and trust the selection and
quality control of renewable resources to various formal and informal professional bod-
ies. However, in general, there is still a great lack of international experience about how
to guarantee the quality of changeable software.

The new Lithuanian regulation seeks to make a start in the evaluation of renewable
resources. It sets up a special (i.e., adapteajedure for the assessment and certification
of permanently renewable educational software.

A developer of a periodically updateable educational tool (e.g., on-line database) may
apply for a special status of “Permanently Renewable Educational Software”. The ap-
plicant should ask for this status at the same time he makes a standard request for the
evaluation and certification of the educational tool. The applicant should provide the fol-
lowing information in his request:

1. Arguments that the permanent update of the software tool offers methodological,
didactical or other important advantages over unchangeable educational software.

2. Arguments that it would be impossible or irrational to assess each new version of
software under the standard procedure.

3. A detail description of the process of the software update.

4. Proof that the developer is competent to guarantee the quality of each new version
of software autonomously.

Initially, permanently renewable software is assessed in the standard way. In case of
positive appraisal, the IT commission considers the request to grant an additional status of
“Permanently Renewable Educational Software”. If experts decide that a regular update
is essential for the functionality of software and the applicant is capable of ensuring
high guality of each updated version indeperttiethen such tool is conferred a special



298 L. Markauskai¢

status (and a special label). This statndicates that the developer is allowed to make
changes in the software independently without an external supervision. Nevertheless, the
developer is obliged to specify in the software that the tool is permanently renewable
and to indicate clearly those parts of theta@fre, which have been changed after the
certification. In addition, the IT commission is allowed to set up other extra terms and
conditions for the assurance of softwayeality (e.g., regular reporting about updates,
expiry date of the status).

4. Technigues for the Evaluation of Educational Software
4.1. The Main Methods for the Evaluation of Educational Software

The start of systematic evaluation of educational software began in the early 1980s (Buck-
leitner, 1999). Almost at the same time, the first standardized evaluation methods and in-
struments were introduced (Squires and McDougall, 1994). The early evaluation method-
ologies were mainly based on various checklists. The instruments aimed to separate out
and quantify the most important factors of software design, which can be associated with
the effectiveness of educational tools for tdaghand learning. Since that time, the tech-
nigues for the evaluation of educational software made a substantial progress. Various
sophisticated methods and measures have been suggested by different researchers and
evaluators. The evaluation methodologies made headway into several directions.

First, evaluators elaborated very detditthecklists adapted for specific types of edu-
cational software, such as drill and practice (e.g., Roberts, 2002; Squires and McDougall,
1994), computer courseware (e.g., SREB, 2004), educational web-portals (e.g., Burke,
2001), virtual learning environments (e.g., Vuorikari, 2003), learning objects (e.g., Becta,
2003; Wisc-Online, 2004), information sourcasd modelling environments (e.g., Se-
menov, 2001).

Second, researchers proposed various innovative techniques and measures for the as-
sessment of the suitability of educational software to particular educational goals and
learning contexts: such as the narrative approach (e.g., Mallon and Webb, 1997) and the
weighing of various characteristics accomglito their relevance to specific conditions
(Wrench, 2001).

While there is still a lack of consensus among software evaluators about what makes
educational software effective, during the last years professional evaluators across the
world tend to adopt more holistic techniques of software evaluation. On the one hand they
try to introduce criteria and checklists that comprehensively measure all possible subject-
content, methodological and technological features of software tools (e.g., Roberts, 2002;
Semenov, 2001; Wrench, 2001). On the other hand they move the evaluation of educa-
tional software away from the “desk” to the “classroom”. As a result, comprehensive
evaluations now include an additional test of the appropriateness of software for specific
educational aims and contexts (e MENON, 2004; Roberts, 2002; TEEM, 2003). This
assessment is usually carried out in real classroom settings.
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However, each evaluation method has it pros and coins. For example, the MENON
(2004) practice demonstrates that the desk-based evaluation is relatively cheap and can
be carried out within a relatively short period, but it cannot detect whether the program
will be effective in a real classroom settingeanwhile, the classroom-based evaluation
approach allows to test and comment on thprapriateness of educational tools to con-
crete teaching and learning objectives, lBubn average 2.6 times more expensive and
takes twice the amount of time to conduct. Other researches also show that different eval-
uations carried out by various organizations have their strengths and weaknesses: some
of them are more neutral and reliable, wéa&s others are more specific and useful for
teachers (Buckleitner, 1999). Therefots assessment methodolashould be adjusted
to the specific objectives of the evaluation.

4.2. Guiding Principles and Criteria for the Evaluation of Educational Software in
Lithuania

In the case of Lithuania, the primary aim of the evaluation of educational software is
guality assurance and certification of software tools, which are purchased from the states’
allocations (i.e., supplied centrally or can be acquired by schools individually). Then,
such factors as neutrality, reliability, comprehensiveness, simplicity, transparency, low
cost, and duration are the most important features of the evaluation; while, direct utility
of assessment reports for practical teachingposes is less essential characteristic.

Thus, the desk-based evaluation technifae been selected for the certification of
educational software in Lithuania. It was aimed to elaborate generic and context-free
evaluation principles and criteria that could provide objective judgement of any type of
software. The main precondition is that the assessipenseshall not give any prefer-
ence to a particular teaching and learningmoelology or a specific goal. The evaluation
methodology should regard all educationalesythat conform to the national curricula
as equally good. In order to achieve that, guidelines for the evaluation of educational
software have been developed (MES, 2003b). They delineated general principles and a
comprehensive list of criteria that should be considered by experts’ commissions and in-
dependent referees when they review and make final decisions about the appropriateness
of educational softwareof teaching and learning.

While developing principles and criteria for the evaluation of education software,
three main sources of information have beeneexd and generalized: (1) already exist-
ing techniques and instruments that are used in Lithuania for the evaluation of textbooks,
(2) ideas from research literature about theeetif’eness and evaluation of educational
software, and (3) assessment criteria and categories adopted by various international and
foreign agencies that offer professional seed of educational software evaluation. All
three sources have been collated and condensed. As a result, a quite comprehensive list
of principles and criteria that describe atsadre tool from various perspectives has been
compiled. The condensed ideas have been set down in the document (MES, 2003b).

Evaluation Criteria. First, the Lithuanian regulation introduces general criteria for
the appraisal of educational software. According to the guidelines, all educational soft-
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ware shall fulfil the main universal requirements imposed on the textbooks and supple-
mental modern aids in Lithuania, such as: (1) observance of the principles of humanity,
democracy, nationality, and technological niby,g2) compliance with the national cur-
ricula and educational standards, (3) reference to up-to-date and scientifically reliable
information, (4) compatibility with textbookand other non-ICT learning aids, (5) ful-
filment of integrity, perspicuity, visual lucidity and other methodological principles. In
addition, those educationaldls that are used for teaching and learning as the main edu-
cational aids should adhere to all statutory requirements for the textbooks (MES, 2003d).
Second, the document outlines the basem&nts of software, which commonly are
relevant to students, teachers and othersudé introduces twelve aspects (or compo-
nents) that commonly characterize educational software: (1) subject matter, (2) psycho-
logical and pedagogical aspects, (3) inteikaigt and flexibility of learning management,
(4) user’s interface, (5) facilities for users’ management, (6) instrumental tools for course
and content development, (7) tools for communication and collaboration, (8) technologi-
cal characteristics, (9) documentation and other supplemental materials, (10) competence
of developers, (11) economic efficiency, and (12) other specific aspects of software. In
order to help referees to assess each compotienkey features that typically describe
each aspect of educational software are shortly outlined in the document (see Annex 1).
On top, each feature is exhaustively illustrated by the most common examples (Table 1).
The referees are asked to evaluate edaonatisoftware against the main aspects and
their features, sketched out in the guidelines. However, the document acknowledges and
warns that the outlined criteria are very generic, so the relevance and importance of vari-
ous aspects and their features stronglyedepon the type and objectives of each educa-
tional software. In other words, some features could be critical while some others could
be completely irrelevant for the quality of a specific educational tool and its effectiveness
in a specific context. Therefore, the criteria should be applied very flexibly and know-

Table 1
An example: a fragment from the guidelines for ties@ssment of educational software (source: MES, 2003b)

Aspects Features and their examples
(components)
1....
2. Psychological 1. Psychological fithessappropriate language style; adequacy of complexity of
and pedagogi- software to the targeted audience; conformability of content, tasks and other in-
cal aspects formation to life experience, social and cultural context of students; visual clear-

ness; psychological ergonomity.
2. Pedagogical fitnessppropriate organizationpordination with textbooks, edu-
cational software, and other aids for otkebjects, grades, and learning methods.
3. Variety and harmony of didactical methods.
4. Modernity of didactical principles. . .
5. Semantic integrity of subject-matter, didactic,:etc.
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ingly. Each evaluator should individually identify the important aspects and features and
shall judge the quality of relevant characteristaly. In addition, the referees are encour-
aged to keep in mind that some software may have such original functionalities that fall
outside of the pre-defined set of criteria. The experts should consider these characteristics
as well.

Evaluation Principles. The document also describes general aspects of the appli-
cation of criteria and divides the respdikties between the subject and IT experts.
According to the regulation, all educational aids are evaluated from two perspectives:
(1) subject-matter and methodological, and (2) technological and methodological. Both
subject and IT experts are asked to evaluate all aspects of educational software.

However, the subject experts shall focustbe examination of subject and didacti-
cal aspects, and may assess technologjmaitapriateness only from the position of an
“ordinary user” (non-specialist). For instance, from the subject-matter side, they should
consider carefully such aspects as learrobgectives, accurateness and appropriateness
of content for target audience, conceptirégrity of a digital tool with curricula and
other existing teaching anddrning aids, etc. From the thedological poinof view, the
subject experts shall focus on the appropriateness of delivery strategies, psychological
and cultural fitness for a targeted age, etc.

IT experts should concentrate on the examination of technological and didactical as-
pects, and may assess subject content frorpéigpective of an “ordinary learner”. From
the technological side the IT experts should scrutinize all operational aspects of software,
including such features as compliance with standards for usability and accessibility, er-
gonomity of interface, technical interoperabildfcontent, metadata and other resources
(e.g., support to SCORM), etc. From the methodological angle, the IT professionals must
pay particular attention to the novelty and efficiency embedded into software e-learning
methods. They should consider whether the technological design of a program caters to
constructivist practice and authentic tasks, does it support higher order thinking and col-
laborative learning, whether the software allows interaction, construction and creation of
solutions, etc.

Although the guidelines include a standard evaluation form, which could be used
by referees for reporting, this form is not considered as a standard single instrument,
and the experts are not obliged to use it in their assessments. They could present their
reports in any acceptable manner. The abogeuwtised criteria and principles should be
applied when evaluating all: final versions of educational software as well as prototypes
and technical specifications of new tools.

5. Discussion, Conclusionsand Future Perspectives

The discussed framework is the first official attempt to control and assure the quality
of educational software in Lithuania. The established order could give several improve-
ments into schools’ supply withducational software. First, it will guarantee high quality

software tools, which are centrally supplied to schools. Second, it will help schools to
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select and buy qualitative teaching and learning aids on their own initiative. Finally, the
regulation will unify the assessment of educational software and make the procedure of
certification more transparent for software developers and vendors. As a result this could
promote the evolution of the national software industry and trade.

However there are several concerns that deserve more exhaustive discussion: (1) the
workability of the evaluation framework into the Lithuanian context, and (2) the validity
of traditional assessment approastior interactive digital aids.

Workability of the Framework. In the Lithuanian context, the assessment of educa-
tional software is not an easy task as there is a great shortage of professional staff who
are competent to accomplish the expertise. For this reason the proposed framework of
educational software quality assurance has been tailored to the present experience and
capacities of the national referees, as well as other state’s resources.

First, in order to avoid any “unjustified innovations”, the evaluation procedures of
education software were kept as close as fpbss$d already existing orders for the eval-
uation and certification of textbooks. Nevertheless, they were fully adapted to the unique
features of electronic tools. This made the system of educational software assessment
both more natural for non-IT educational specialists and appropriate for digital educa-
tional aids.

Second, the Lithuanian system of assessment and accreditation is a trade-off between
centralized and decentralized models. ®a tne hand, centralized management of cer-
tification can guarantee a high-grade of educational tools. This suits well for the present
realities and objectives of the national educational software policy in Lithuania. On the
other hand, the involvement of outside referees allows extending this system to substan-
tially large amounts of software. In addition time future, when the market of educational
software will be more saturated and experts will grow in experience, this semi-centralized
model of quality control could be easily transformed into a less rigid decentralized system
of quality management.

Third, the same independent subject experts are currently involved in the evaluation
of both textbooks and educational software. Therefore, the evaluation procedure of edu-
cational software rationally employs existing capacities of the national experts. This si-
multaneously brings several other advaetg1) guarantees professional judgement of
a content and subject-specific didactical aspects, and (2) indirectly ensures good compli-
ance of evaluated tools with the national curricula and warrants high integrity of software
with the traditional teaching and learning aids.

Lastly, the desk-based method is cheap and affordable for Lithuanian budget. At the
same time, the outputs of desk-based evaluation fulfil present needs and objectives of
centralised quality management quite well.

Validity of Assessment ApproachesThe established framework of software eval-
uation absorbs many features from the existing system for the assessment of textbooks.
The research warns that the task of evaluating digital tools presents unique challenges
not previously encountered in the evaluatidtraditional educational tools (Buckleitner,
1999). For this reason all elements of the assessment have been accurately adapted to the
peculiarities of digital aids.
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First, the proposed dual-side expertise of subject and IT experts assures fully-rounded
assessment. Cross-covered evaluation of methodological aspects assures that the didac-
tical design of a tool will be appropriately evaluated from both subject-specific and e-
learning perspectives. Moreover, the similar operative word is given to pedagogical refer-
ees and IT experts. Itis expected that thil ad to well-rounded quality of educational
software.

Second, the assessment procedure is extettdpermanently renewable educational
resources. The present level of extension meets well the existing needs for the assessment
of such type centrally supplied learning resources. In addition, the model of certification
of renewable resources is a good “pilot” of less rigid decentralized pattern of quality
management, which in the future could be introduced for the assessment of freeware
learning aids.

Third, the proposed assessment criteria consider highly the compliance of software to
the international e-learning (e.g., SCORM), accessibility, and Lithuanian standards. This
shall improve both the quality of educational tools and all steps of the software life cycle
(e.g., production, distribution, brokerage, maintenance, re-engineering).

Finally, the possibility of getting professional expertise in early stages of software
development (i.e., to submit for evaluation a technical specification or prototype) should
help developers improve the quality of software tools, too. Experts’ conclusions could
be a good cue for software developers about the future commercial strength of evaluated
products. This may encourage private companies to invest more into software develop-
ment.

Summarizing all of the above, the discussed Lithuanian framework for the assess-
ment and certification of educational software absorbs the best present international and
national attainments in this field. The framework both fully complies with the present
Lithuanian needs and provides for future evolution.
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Annex 1. Criteria for the Evaluation of Educational Software: the Main Components and their Features

(MES, 2003b)

Aspects (components)

Features

1. Subject matter

1. Quality of information

. Consistency of information
. Excellence of content delivery
. Adherence of cultural and moral values

Observance of copyright laws

2. Psychological and
pedagogical aspects

. Psychological fitness

Pedagogical fithess

. Variety and harmony of didactical methods
. Modernity of didactical principles
. Semantic integrity of subject-matter, didactic, etc.

3. Interactivity and flexibility
of learning management

A wNR[OMNONOMROS®N

. Utilization of potential of ICT interactivity

. Adaptability to autonomous learning

. Supplemental learning tools and features (e.g., help)
. Integrated tools for learning management

4. User's interface

1. Design quality

. Convenience of environment
. Adaptability of interface to individual needs (e.g., disabilities)
. Ergonomity of interface

5. Facilities for users’
management

. Tools for users’ management
. Facilities for administration and individualization of learning process
. Means for users’ security

Means for information security

6. Instrumental tools for
course and content
development

. Tools for the development of learning objects (LO)
. Tools for LO search and storage

. Tools for course development
. Compliance with e-learning standards (e.g., SCORM)

7. Tools for communication
and collaboration

. Facilities for synchronic communication
. Facilities for asynchronic communication

8. Technological
characteristics

. Technological quality
. Interoperability

. Technological flexibility and compatibility

9. Documentation and other
supplemental materials

. Availability of general information about software

. Quality of user’s guide

. Availability of methodological supplements

. Correctness of style and langeaof supplemental materials

10. Competence of developers

1. Profesdismaand competence of software developers

11. Economic efficiency

2
3

1. Adequacy of price to value

. Expenditures for software introduction (e.g., training)
. Expenditures for software maintenance

12. Other specific aspects
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Mokomuju kompiuterini y priemoniy kokybes uztikrinimo sistemos
metmenys Lietuvoje

Lina MARKAUSKAIT E

Straipsnyje analizuojami Lietuvos bendrojo lavinimo mokykloms gkirtokonyju kompiu-
teriniy priemonu (MKP) vertinimo ir sertifikavimo sistemos, kurios projektas buvo parengtas ir
patvirtintas 2003 metais (MES, 2003b), pagrindiniai aspektai.

Straipsnyje keliami trys pagrindiniai uzdaviniai: 1) iSna@tiruzsienio Sali patiri, ir nustatyti
dazniausiai pasaulyje taikomus MKP vertinimo ir kokgbuztikrinimo modelius; 2) iSanalizuoti
Lietuvos MKP kokyles valdymo ir sertifikavimo sistean 3) aptarti aktualiausius Lietuvos MKP
kokybes uztikrinimo sistemos aspektus ir piggr jog nustatyta tvarka atitinka Lietuvos situaciy
poreikius.

StraipsnidZangoje atskleidZiamas nagejamos temos aktualumas. Aptariamos prieZastys, ku-
rios skatina Lietuvoje ir pasaulyj@ipintis bei kontroliuoti MKP kokyk, supazindinama su tyrimo
tikslais ir metodologija.

Antroje straipsnio dalyje apZvelgiama Lietuvos situacija. Aptariama Salies MKP rinka,
mokykluy apupinimui MKP skiriami iStekliai ir apupinimo hudai bei MKP kokytes klausimai.

TreCioje dalyje, nagriejami MKP kokykes valdymo modeliai. Pirma aptariama ir apibendri-
nama, kokie tipiniai MKP kokybs vertinimo ir kontraés modeliai daZniausiai diegiami uzsienio
valstykese. Po to nagréjama Lietuvos MKP vertinimo sistemos strukd. Aptariama standartini
ir nuolatos atnaujinammokomyju kompiuterinu priemony sertifikavimo (Zymos teikimo) tvarka.

Ketvirtoje dalyje aptariami MKP vertinimouwlai ir kriterijai. Pirma analizuojami ir apiben-
drinamiivairiu Sios srities mokslini darky rezultatai. Po to aptariamos gasrir kriterijai, kuriais
siuloma vadovautis vertinant MKP Lietuvoje.

Straipsnio pabaigoje svarstoma, ar nustatyta MKP vertinimo ir sertifikavimo sistema atitinka
Salies poreikius ir ar ji gali bti sekmingaiidiegta Lietuvoje. Pateikiama argumanjog nustatyta
tvarka atitinka dabartinius Lietuvos Svietimo ir informacinéchnologij ekspemn gelejimus kva-
lifikuotai ivertinti MKP. Po to diskutuojama, kad sukurta MKP vertinimo sistema, kuri remiasi
bendrojo lavinimo vadosiy vertinimo sistemos principais, yra pritaikyta skaitmenimokymo
priemoniy specifikai. Straipsnis baigiamas iSvada, jog nustatyta tvarka atitinka dabartinius Lietuvos
poreikius ir situaci, o ateityje, kdiiantis paéciai MKP rinkoje, gaés ir tues huti tobulinama.



