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Abstract 
ICT skills are mainly assessed through automated tools which require examinees to complete specific 
tasks. Usually these tasks are isolated and the tools exhibit specific design shortcomings which affect 
the certification process from a pedagogical perspective. In this paper, we focus on automated 
certification tools. Via a number of focused evaluations we record their similarities and differences and 
we identify some of their shortcomings. The results of this evaluation led to the design of a more 
pedagogically efficient ICT tool which is more tailored to the needs of various users. 

Keywords: Certification, software design, educational information systems, educational multimedia, 
pedagogy, e-skills. 

1 INTRODUCTION 
The need for ICT skills has long been identified. European administrations during the Lisbon summit 
recognized that “Businesses and citizens must have access to an inexpensive, world-class 
communications infrastructure and a wide range of services. Every citizen must be equipped with the 
skills needed to live and work in this new information society” [1]. The importance of e-skills (or ICT 
skills) is globally recognized and several training actions have been implemented since then in all 
European countries and in other territories. In Europe, the Information and Communication 
Technology (ICT) business currently generates 3.4% of the jobs and features 274,000 open positions, 
with an expectation to increase to a million by 2020 [2]. Apart from the fact that ICT skills contribute to 
economic growth and human resource development, they also help people to be part of the ‘global 
information economy and society’ [3].  

ICT certificates, both for basic e-skills and for professional IT skills, are therefore quite important as 
they provide proper evidence of the acquired skills and they play a role in the professional 
competence development [4]. A number of ICT certifications for basic skills exist in the market and 
they are assessed by automated tools. These tools have some common and some distinct features 
which support the automation of the examination procedure. Based on our evaluation, however, these 
tools could improve by adding a number of features. These features are the result of the survey of the 
opinions of the stakeholders and could lead to more pedagogically suitable tools. 

2 LITERATURE REVIEW 
E-skills are considered an essential part in our information society. The demand for ICT skills has 
been identified early on, in the Lisbon summit. According to [2] the demand for ICT workers is 
outstripping supply. The study states that graduates might be fine in the short term, but might have 
difficulties because of their lack of certification later. The e-‐skills shortage, gaps and mismatches in 
Europe, and the reasons behind these issues are identified in [4]. Policy changes, among which is the 
need for certification, have been proposed. Similar issues have been identified in other territories as 
well [6]. The study concludes that there is a need for a standardized definition and conceptualization of 
e-skills in a quantifiable and measurable approach. 

ICT certification has been studied from different perspectives. Lazarinis [7] discusses some issues 
arising from the automated tools. He maintains that when questions are not linked within the program 
they can create disorientation in assessments. Lazarinis suggests that discrete questions commonly 
used in automated assessment can atomize the learning process. The study raises the concern that in 
automated assessments, some questions are marked incorrect even if the answers provided are 
“partially correct”. Automated assessments typically do not award method marks as the software can 
only mark “right” or “wrong answers”.  
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ICT skills are fundamental for the further enhancement and development of productivity and 
knowledge intensive products and services. The long-term-demand for professionals with ICT skills 
still exceeds the supply, particularly in user industries such as the travel industry [8]. The impact of ICT 
certification for people working in travel agencies in Greece has been documented in this study. The 
participants of the survey agreed that training program which aim at ICT certification are more helpful 
than general purpose seminars.  

The impact of ICT certifications in Italian Universities is addressed in [9]. Another study of the same 
researchers showed a general interest towards informatics education in Italian schools and ICT 
certifications are strongly promoted by the schools that are usually equipped for an in-house 
implementation of the certification tests 7.  

In [11] the researchers deal with the assessment of ICT competencies and they state that the task 
involves the definition of specific target activities appropriate to the environment in which they are 
required. The study presents some of the internet applications used for certification. 

Certification of more advanced e-skills is also a topic of research. In [12] it is noted that the GIS 
education both formal and informal is highly variable by quantity and quality in many countries and the 
certification of the education is required. A self-certification process applying benchmarks for main 3 
areas – education, experience and contribution to the profession, is already organized in USA. In the 
Czech Republic both the standardization of relevant higher education as well as improved certification 
of vocational training are required. 

From the above studies, it can be concluded that the certification of e-skills is important for many 
reasons. It helps the promotion of knowledge, the standardization of the process, the itemization of the 
skills and their mapping to specific tasks, and they also speed up the process. However, the 
automated tools need to be compatible with these aims, to support the users on the completion of the 
requested tasks and to simulate a real working environment. Assessment tools have been used in 
various areas and their features have been tested against pen and pencil alternatives. For example, in 
[13] they provide a feasibility study for commercial and open source web testing tools helping 
developers or users to pick the suitable tool based on their requirements.  

3 METHODOLOGY 
In this study we focus on automated testing tools for certification of e-skills. Our goal is to propose a 
more pedagogically appropriate design, which will support the user goals. The main research 
questions of this study are: 

− What are the shortcomings of the automated e-skills certification tools? 
− How can we improve their designs to be more pedagogically effective? 

To achieve our research aim we divided the process into the following steps: 

• In the first phase of the work, we identify the certification schemes available in the Greek 
market, most of which are globally available though. The purpose of this stage was to 
methodologically record the accredited certification organizations, to understand the key 
competences covered by their certifications, to record the certification process, to study the 
automated testing tools and, in general, to obtain a solid understanding of the procedure. 

• The next step is the evaluation of the automated tools through focused questionnaires with 
expert users. The purpose of this step is to document the ideas of users who have been 
certified through these tools. The shortcomings and possible improvements could be identified 
in this fashion. 

• In the last stage, a new design for the automated testing tool, integrating the observations of the 
expert users, is designed. 

4 RESULTS 

4.1 Certification schemes 
During the first phase, we used the web and educational sites to log the organizations and the 
certificates they offer. A number of accredited institutions offer certificates for e-skills in Greece. They 
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offer the following ICT diplomas: ECDL, Cambridge IT Skills, ICT Europe, Microsoft Office Specialist, 
KeyCert, InfoCert, I-Skills. Some of these certificates are recognized globally while others are national 
initiatives. The e-skills are organized in units in all of these certificates. These units are: Computer 
Essentials, Computer usage and File management Word Processing, Spreadsheets, Presentation, 
Using Databases, Email & Web. In each unit, the key concepts and the skills, that a certified user 
should understand and possess are defined. They cover the key skills and the main concepts related 
to ICT, computers, devices, software and the usage of the basic tools which is useful in the 
conventional workplace.  

All the certificates provide a syllabus in the form of list of concepts and tasks that should be assessed 
in each unit. In Table 1 we cite a part of a syllabus from an international certificate, to illustrate how the 
key competences form a hierarchy of individual tasks. These tasks are implemented by means of 
questions which examine the individual competences. The execution of the questions is achieved by 
automated tools. 

Table 1.  Part of a syllabus for the “word processing” unit. 

Category Skill set Ref. Task item 

1 Using the 
Application 

1.1 Working with 
Documents 

1.1.1 Open, close a word processing application. Open, close documents. 

  1.1.2 Create a new document based on default template, other available 
template like: memo, fax, agenda. 

  … … 

2 Document 
Creation 

2.1 Enter Text 2.1.1 Switch between page view modes. 

  2.1.2 Enter text into a document. 

   … 

(Source: http://ecdl.org/media/wordprocessing.pdf) 

Breaking down the syllabus in a discrete set of tasks, allows the issuing organizations to accredit sets 
of questions and testing tools coming from different vendors. Students know exactly in which topics to 
focus and prospective employers to recognize the competences of the certificate holders. Further, 
national qualification accreditation institutes can certify that the offered competencies match those 
skills set out by governments and educational institutes. 

A few years ago the e-competences were assessed in manual pen and pencil method or semi-
automatically. Presently, all the certificates utilize automated tools which exhibit certain common 
characteristics and a few dissimilarities which differentiate them. As seen in Figure 1, in a typical 
testing tool, the question and the navigation options are present in one part of the screen. In the other 
part of the screen the actual application (e.g. Word, Excel, etc.) appears. So the examinee sees the 
questions and performs the requested tasks. Once completed, the user can move to the next 
question. The available implementations lay and label the navigation buttons in diverse ways and 
support different options, but Figure 1 provides a clear idea of the interface of the automated tools. 
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Figure 1. A screenshot of a certification testing tool. 

(Source: https://transcender.files.wordpress.com/2011/12/office-remediation2.jpg?w=550&h=417) 

4.2 User opinions 
During this phase a questionnaire consisting of 40 questions was administered. Through this 
questionnaire we intended to identify the usual problems encountered by the users, to note their 
suggestions and understand their feelings towards this process. The questionnaire was completed by 
37 users (16 female / 21 male, 22-45 years old), all of whom have been certified through an 
automated tool. All the subjects have been certified not more than a year prior to our experiment. This 
was a requirement so as to produce valid up to date results. After the completion of the questionnaire 
each subject had to participate in a focused interview with the research team, so as to further discuss 
the issues arising from the provided answers. Below we discuss the most important questions of the 
questionnaire. 

The first group of statements concerned the available time and technical issues which influenced this 
time. The participants had to respond using a 5-point Likert scale (strongly disagree to strongly agree): 

1 The examination time was adequate 
2 There were delays during the transition to a new question 

3 The unexpected endings of the application were common 

Table 2.  Results of the questions related to technical issues. 

Question Strongly disagree Disagree Neutral Agree Strongly agree 

#1 8,11% 10,81% 21,62% 32,43% 27,03% 

#2 2,70% 5,41% 10,81% 48,65% 32,43% 

#3 5,41% 8,11% 13,51% 37,84% 35,14% 

As it is observed from Table 2, the majority of the participants felt that the time was adequate but there 
were technical issues with the tests. These problems increased the time required to load a new 
question and there were frequent fatal errors which led to the restart of the testing software and/or the 
operating systems. Based on the focused interviews, we concluded that these problems occurred in all 
the testing tools, on different rates though. The respondents argued these issues were stressful, as 
they were alarmed about the time loss, the possibility of repeating a part of the testing process, etc. 

The second group of questions relate to the interface of the testing tools: 

1 The instructions for using the tool were clear 
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2 The control buttons were clearly visible 

3 The function of each control button was easy to understand 

4 The text size of the questions was appropriate 
5 The requested actions were distinct in the question’s text 

6 The messages of the application were comprehensible 

7 The remaining time was visible 

8 Overall, the application was easy to use 

Table 3.  Results of the questions related to the usability of the application. 

Question Strongly disagree Disagree Neutral Agree Strongly agree 

#4 10,81% 18,92% 13,51% 18,92% 37,84% 

#5 13,51% 21,62% 10,81% 21,62% 32,43% 

#6 16,22% 35,14% 10,81% 16,22% 21,62% 

#7 32,43% 27,03% 13,51% 13,51% 13,51% 

#8 5,41% 35,14% 0,00% 40,54% 18,92% 

#9 18,92% 16,22% 13,51% 27,03% 24,32% 

#10 27,03% 18,92% 0,00% 27,03% 27,03% 

#11 18,92% 24,32% 10,81% 21,62% 24,32% 

As seen in Table 3, the results were roughly equally distributed among the classes. This outcome was 
expected as the participants had been tested in different platforms. Some of these tools were superior 
in certain features and challenging in other aspects. This was made clear from the post-questionnaire 
interviews. For example, in some tools, the operations of the navigation buttons were not 
straightforward based on their labels. In other tools, the requested actions were not distinct in the text 
of the question. The label depicting the remaining time was too small in one tool. We do not wish to 
associate the problems with the individual tools primarily because we just need to enlist the issues 
aside from their origin and to design a tool which is free of these shortcomings. 

The next set of questions relate to the testing materials. These topics are the more important ones, as 
they pertain to the true knowledge of the student and how this is influenced by the testing tool and the 
testing material. The questions are listed below and the results of the survey are presented in Table 4. 

1 The terminology of the questions was similar to the terminology used in the syllabus 
2 Some questions were ambiguous  

3 The difficulty level of the questions was the same 

4 I could select the order in which the questions had to be answered 
5 The questions corresponded to a single real problem 

6 The result of my actions was visible 

7 I could answer the same question in different ways 

8 I could try again a question I have already answered 
9 I would like the partially correct questions to be marked 

10 I would like to be able to view immediately if a question is correct or not 

11 The testing environment influenced my performance 
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Table 4.   Results of the questions related to the testing material. 

Question Strongly disagree Disagree Neutral Agree Strongly agree 
#12 0,00% 8,11% 8,11% 43,24% 40,54% 

#13 37,84% 40,54% 0,00% 0,00% 21,62% 

#14 48,65% 51,35% 0,00% 0,00% 0,00% 

#15 0,00% 13,51% 0,00% 43,24% 43,24% 

#16 100,00% 0,00% 0,00% 0,00% 0,00% 

#17 0,00% 0,00% 0,00% 0,00% 100,00% 

#18 27,03% 8,11% 0,00% 27,03% 37,84% 

#19 100,00% 0,00% 0,00% 0,00% 0,00% 

#20 0,00% 0,00% 0,00% 0,00% 100,00% 

#21 32,43% 10,81% 21,62% 16,22% 18,92% 

#22 5,41% 10,81% 13,51% 32,43% 37,84% 

As seen in Table 4, the majority of the respondents considered that the terminology of the testing 
material was consistent with the syllabus which helps the students to focus on the requested actions. 
Students argued that some questions were ambiguous, which could influence their performance. The 
difficulty level was not the same across the questions which a desirable feature in testing activities. 
Questions of varied difficulty levels need to be included to help students of various knowledge levels. 

A main problem of the certification tools is that the order of the questions is fixed, meaning that they 
are presented in a pre-defined sequence. Students can leave a question unanswered and cope with it 
at the end of the process. However, the participants argued that it would be better to be presented 
with the list of questions at the beginning of the assessment. This would allow them to estimate the 
overall difficulty of the test and to manage more efficiently their available time by attempting the easier 
questions first. 

One of the points arising in the survey was that the questions did not concern a single real problem. 
Rather, the items were unconnected and the examinees had to work on different documents or books 
in each question, which does not simulate the actual tasks in a modern office. The participants argued 
that it would have been better to work on a small number of documents or presentations or books and 
to be asked to perform formatting tasks on these files. That way they could be more focused, less 
confused, and work on real case scenarios. 

Some options like the choice to see the result at the end of each question, to repeat an answered 
question and to gain marks from partially corrected answers are desired. Especially the ability to 
repeat an already answered question was judged as essential. 

Overall, all the participants believed that their performance was influenced by the testing environment. 
This was due to different reasons, as it was pointed out in the post-survey focused interview. Some 
participants reasoned their response based on the vagueness of some questions; some attributed it to 
the technical problems; and others argued that the pre-defined sequence of questions did not help 
them to manage their time. 

4.3 Proposing a new design 
Based on the above observations we resorted to a new design which improves the testing experience 
of the users. The main non-functional requirements concern the Performance, Reliability, 
Recoverability and Usability. Performance relates to the observed delays of the tool and the anxiety it 
caused to the participants. The second and the third requirement are in connection with the 
unexpected crashes of the software and the usability relate to issues falling under the interface 
questions. In general, the implementation should be as lightweight as possible and the minimum 
requirements for running the software should be clearly defined. The intermediate results should be 
stored in order to restore the process in case of software failure. 

The main functional requirements which concern the assessment tool are: 
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• The requested actions must be distinct in the question’s text 

• The instruction buttons should be clearly visible and the labels must explicit state the operation 
of the tool 

• The remaining time must be clearly visible 

• The messages of the application must be precise and easy to understand 

• The user should be able to select the question to be answered 

• A question should be answered in every way the software permits 

• Users must be able to re-try a question that has already been answered 

• Users must be able to select if they want to see the result of the question 

• Partially correct questions should be answered 

These requirements originate from the responses of the survey participants and the focused interview. 
They will more effectively support the testing process and adapt better to the needs of the individual 
users and will reduce the influence of the testing tool to the testing process. The validity of the test will 
remain in the same levels as in the current versions of the existing testing tools, as the users will 
eventually answer the same questions with the same difficulty level and with the same passing score. 

A prototype of this tool is shown in Figure 2. It contains all the information that it should be present in 
an ICT certification tool. The screen, which should be of large analysis and size, has to be divided into 
different parts which present the application the student is examined on, the actions to be performed, 
the navigation buttons, help and a list of the available questions. The elements on the screen should 
be clearly visible, distinct and organized into groups of associated components. Components like 
dropdown lists, pop-up windows, and tabbed panels could be used to allow more elements to be on 
the page, like the list of questions.  The list of questions, for example, would require a lot of space on 
the screen. Therefore, only part of it should be visible and they should appear if a student wants to 
attempt another question than the one shown by the tool. 

Further, the testing material should be formed with the utmost carefulness. They requested actions 
should be unambiguous and aim at solving a realistic problem. In their current form, users are 
requested to perform a set of unconnected actions on different files, which does not help the examinee 
to appreciate the multiple formatting requirements of a single document. In general, the testing 
material should be thoroughly examined for inconsistencies, syntactic or grammatical errors, and other 
problems which could reduce their quality. 

 

 
•  

 

Application window 

Current question 

 

 

Navigation buttons 

List of questions ▲ 
 
▼ Help 

Remaining time 

 
Figure 2. A prototype of the certification tool. 
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5 CONCLUSIONS 
In this paper we report the results of a survey regarding ICT certification tools. A number of tools were 
tested with the aid of expert users. The opinions of the users were surveyed through a questionnaire 
and focused interviews. The tools were examined on the whole, as a set, and therefore the results are 
not specialized per tool. All the tested tools exhibit a few minor or more significant irregularities which 
influence the performance of the test takers. The results of the user thoughts led to the design of an 
improved prototype which solves some of the concerns raised by the users. The next step of our work 
will be to focus on developing a functional prototype and to test it against the existing assessment 
tools in an attempt to quantify the improvement of the user experience. 
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