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Feedback represents an important component in the process of assessing the competencies of 
the IT professionals as it allows to evaluate their performance and helps their managers to 
personalize the learning content according to employees’ needs and profiles. In the current 
paper we propose a computer-based formative feedback framework that provides personal-
ized feedback for the technical employees.  Extensive research has been carried out focusing 
on formative assessment aspects that includes the elaborate feedback.  An online competency 
assessment tool was designed and it is going to be implemented in order to measure the pro-
fessionals’ performance in software organizations. The subjects of the study are going to be 
software developers, working in departments of IT Romanian companies. Their performance 
is going to be evaluated through the competency-based assessment tool. At the end of the as-
sessment process, an elaborate feedback is provided in order to improve their current level of 
competency acquired. The current paper reveals the role of the computer-based formative as-
sessment within software organizations as well as the importance of an elaborate feedback 
that can improve the employees’ knowledge and skills. 
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Introduction 
Nowadays the computer-based formative 

assessment is considered a component of 
modern education. It is not used only in self-
assessment processes, but also in comple-
menting the traditional methods of evalua-
tions of the employees’ performance. 
The IT competency assessment is be used to 
measure and appraise technical employee 
performance. Assessments are often used to 
formulate judgments about performance in 
order to select, classify or certify and is 
known as summative assessment. Assess-
ments can also be contribute to employee 
learning, which is referred to as formative as-
sessment.  
The purpose of formative competency as-
sessments is to conduct learning activities by 
generating feedback on employees’ perfor-
mance. Feedback is an important part of the 
assessment process as it allows employees 
and managers to take actions to improve the 
current level of acquired competencies.  
Feedback provides to the employees the in-
formation that can be used to close the gap 
between actual performance and desired lev-
els of performance. In this study, feedback is 

defined as information about the actual state 
of competency level that employees possess, 
which is provided after responding to a test-
like event.  Computer-based formative as-
sessment is considered effective by improv-
ing the competencies of the employees and 
providing the individualized feedback inde-
pendent of time or place. 
The aim of the feedback is to provide infor-
mation about the current level of competency 
acquired (skills and knowledge) and as well 
to improve the employee’ learning in order to 
be more competitive and in line with the or-
ganizational goals. 
In this paper we present the results of an ex-
perimental study where we design and im-
plement an elaborated feedback in a compe-
tency-based assessment tool that is going to 
evaluate the IT competencies of the technical 
employees that are working in Romanian IT 
organizations. The results of our study out-
lines the advantages of taking into account 
the elaborated feedback at the end of the as-
sessment process. 
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2 Theoretical Framework 
 
2.1 Computer-based Formative Assess-
ment 
The computer-based formative assessment 
stimulates and provides direct learning by 
providing a feedback on actual performance. 
The feedback informs the IT professionals 
about the actual state of performance, how it 
can be improved and how to bridge a per-
formance gap [1]. 
The main advantage of using computer-based 
formative assessment is that they can provide 
the individualized feedback independent of 
time or place [2]. When a large number of 
employees are taken the assessment, the au-
tomated provision of feedback is representing 
an optimal solution, improving the deadlines 
and workload pressure. The effective feed-
back should contain information like: current 
performance and the intended level of per-
formance. Using answering models con-
structed in advantage is easily to generate an 
objective, immediate and appropriate feed-
back. [3] 
The research conducted by [4] shows that 
student are more likely to follow a computer-
mediated feedback than a person- mediated 

feedback. This is given by the objectivity of 
the feedback provided by the computer that 
remains unnoticed by others.  
In this research, the computer-based forma-
tive assessment is conceptualized starting 
from the model developed by [5] and adapt-
ing it at the competency assessment process 
of the IT professionals. The model is contain-
ing five stage for the process of receiving the 
feedback after a test-like event. The first 
stage is represented by Employees’ initial 
state. The initial state is characterized by 
cognitive aspects and motivational beliefs 
[6]. The test-like event is composed by ques-
tions related to the knowledge and skills that 
employee’s possess (second stage). The re-
sponse of the employee is shown in stage 3. 
At the end of the test, the elaborated feed-
back is provided.  Next, employees are im-
proving their performance by accessing and 
acquiring the feedback (stage 4). The per-
formance of the employees can result in ad-
justments (stage 5) and lead to the initial 
stage (stage 1). The effect of the computer-
based formative assessment is defined as the 
differences between stage 5 and stage 1. In 
Figure 1 is described the computer-based 
formative assessment model. 

 

 
Fig. 1.  Conceptualizations of CBFA based on the five-stage model (Adapted after [7]) 

 
2.2 Feedback 
Feedback can be defined as a practice of 
formative assessment, which attempts to 
close the gap between current and desired 

performance [8]. Feedback is primarily used 
in order to improve knowledge and perfor-
mance. Hence it is typically provided for 
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There are three important properties of feed-
back according to [9]: the type of feedback, 
the level of feedback and timing of feedback. 
Also there are different feedback types: 
knowledge of results, knowledge of correct 
response and elaborate feedback. In case of 
knowledge of results, the feedback is unspe-
cific, the feedback is given only if the answer 
is correct or incorrect. In case of knowledge 
of the correct response, the feedback is given 
if the responder gives the right response. The 
elaborate feedback contains a large variety of 
feedback: explanations of correct or incorrect 
responses, links to be accessed for further 
reading, suggestions or a combination of all 
[9]. Elaborated feedback is preferred to sim-
ple ones at least for assessment that requires 
higher-order cognitive processes [10]. The 
feedback is used in combination with specific 
cognitive processes require reading strategy 
instruction [11]. 
The relationship between feedback and learn-
ing process is not positive each time [9]. 
There has been made several studies that re-
veal inconsistency and contradictions [12] 
[13]. The main aim of the feedback is to pro-
vide ways of improving learning taking into 
account the employee’ performance [9]. 
According to other studies, feedback inter-
ventions can affect the learning processes at 
different levels [14] [15]. There are cogni-
tive, metacognitive and motivational func-
tions. The cognitive and metacognitive func-
tion is when feedback provides information 
about the nature of performance gap. Also 
can offer strategies to resolve it [14]. The 
motivational function is when feedback lead 
to more efficient task strategies that acquires 
higher motivation [15]. 
Formative feedback refers to information 
communicated to the employee that is in-
tended to modify the behavior and thinking 
for the purpose of improving competencies 
[9]. 
 
3 Research Methodology 
This study focuses on the implementation of 
an elaborate feedback within a web-based as-
sessment application. Based on the five-stage 
model presented in Figure 1, the computer-

based formative assessment outlines the rela-
tions between the initial competency level of 
an employee by taking a test-like event and 
evaluation result (feedback generation).  
The application assesses the competencies 
found in the competency model defined by 
[16]. The competency model contains 15 PM 
competencies grouped by categories: me-
thodical, personal-social, strategic-
organizational. 
The employee’ initial state is containing in-
formation related to the employee, such as: 
first name, last name, the hire date, the de-
partment, the position, the manager name and 
information about the previous assessments 
that employee taken. 
The test-like event contains 15 questions, 
each of them being linked to a competency. 
Each question is considered to be an assess-
ment item. The 15 closed questions offer an 
easy way to summarize the results. Each as-
sessment item has 4 responses with a unique 
answer that are linked with a performance 
indicator from the ontology proposed by 
[17]: awareness, familiarity, mastery, exper-
tise. 
Based on the combination of possible an-
swers and considering the classification of 
performance indicators, a formative feedback 
is going to be provided to the responder. 
First, a keyword mapping the competency 
ontology proposed by [17] is defined for each 
answer. Each keyword is matching a feed-
back link that contains a web resource where 
some recommendations will be made in order 
to improve the responder’s degree of specific 
competency.  
The link is containing information based on 
learning activities that the responder has to 
conduct in order to be more competitive, to 
improve his knowledge and to be in line with 
the organizational goals [18].  
The feedback could be downloaded by the 
employee who takes the assessment and it 
will be generated by the system administrator 
for each response of the assessment item, ac-
cording to the keyword that match the com-
petency ontology.  
The role of the formative assessment in the 
assessment of IT competency process is 
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about gathering information about IT profes-
sionals’ performance and giving feedback in 
order to contribute to employee learning and 
improving the current level of competency 
acquired. 
 
4 The Computer-Based Formative As-
sessment Tool 
The aim of the research is to design a com-
puter-based formative assessment tool which 
is going to evaluate the competencies of IT 
professionals, outlining an elaborate feed-
back at the end of the evaluation.  The appli-
cation is developed in PHP programming 
language and the database in MySQL tool. 

In Figure 2 is described how the feedback is 
generated to the user. At the end of the as-
sessment process, the employee is receiving a 
results page containing the response given to 
each question and a feedback link. The re-
sults page is specific to the employee that has 
all the information stored in database. Based 
on the given answer to all the questions from 
the test-like event, according to a keyword, a 
feedback is generated. The feedback contains 
a web resource that the employee can access 
in order to improve his current competency 
level.

 

 
 
 
 
 

 
 
 
 
 

                  Employee 
 

Fig. 2. The generation of feedback 
 
The database is containing information about 
the competency ontology concepts defined 
by [17], the employee’s information, the as-
sessment items questions, the assessment 
items answer, the score, the keyword corre-
sponding to each answer, the feedback at-
tached to keyword, the response provided by 
the employee during the evaluation for each 
assessment question. 

The competency ontology combines concepts 
of knowledge, skills, and target population 
and performance indicators for IT domain. It 
also provides ways for modeling IT compe-
tencies, for defining competencies and for 
evaluating criteria on skill performance [17]. 
The concepts of the ontology are stored in 
the database, the tables and their relation-
ships being outlined in Figure 3. 
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Fig. 3. Database structure 

 
The competencies table contains all the 15 
PM competencies from the competency 
model defined by [17]. The Questions table 
contains the text of the questions, each of 
them being linked to a competency from the 
Competencies table. Each question is consid-
ered to be an assessment item and has 4 pos-
sible responses that are stored in the Answers 
table. Each answer contains a performance 
indicator taken from the Performance Indica-
tor table and a Keyword from Keyword table. 
The keyword is mapping the competency on-
tology. It is linked to the Feedback table 
which contains a feedback link.  
The keyword and the feedback can be modi-
fied by the administrator of the application. 
The feedback contains a useful web resource 
that the employee can access in order to im-
prove his competency level. The Results ta-
ble stores all the answers given by the em-
ployees to all assessment items and the Em-
ployees table stores information related to the 

employees: first name, second name, hire 
date, email, phone, manager, department and 
position. 
The application is based on two modules for 
each participant at the workflow: the em-
ployee, and the system administrator. For all 
the modules the login page is required. The 
employee can edit his personal information, 
can add or edit attended coursed, can take a 
new assessment and select an answer for 
each assessment item. Can view at the end of 
the assessment test a result page containing 
the answer given at each question and a 
feedback link containing a web resource. The 
employee can also see the results from previ-
ous assessments.  
The Administrator of the application can se-
lect an assessment item and for a perfor-
mance level selected can add or modify the 
keyword and the feedback link. In Figure 4 is 
described a use case for the Employee and 
Administrator module. 
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Fig. 4. A use case for Employee and Administrator modules 

 
The elaborate feedback within the assessment 
tool is outlined in the results page that the 
employee receives at the end of the evalua-
tion process. The results page contains a ta-
ble with the question, the corresponding an-
swer for the question and a feedback contain-
ing a web resource. By accessing the web re-

source, the employee can take some recom-
mendations which are going to improve the 
responder’s degree in a specific competency. 
The feedback table can be downloaded by the 
employee (the download can be made in the 
Portable Document Format).  In Figure 5, the 
results page is presented. 

 

 
Fig. 5. The results page 

 
The feedback link is given according to a 
keyword mapped to the competency ontolo-
gy. Each keyword is associated with a link 
that can be modified as well by modified by 
the administrator of the application. The ad-
ministrator of the application can select an 

assessment item and can add or modify the 
keyword and the feedback link. Figure 6 
shows the interface where the keyword and 
feedback is configured by the administrator 
of the application. 
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Fig. 6. Feedback administration screen 

 
5 Conclusions 
In the competency assessment process, the 
formative assessment should facilitate the 
employees to gain a briefly knowledge about 
the  desired levels of performance and under-
standing,  employees and managers  to com-
pare the actual level of performance with the 
prescribed standards and also to develop 
learning activities in order to close a perfor-
mance gap. 
In this study, a five-stage model of computer-
based formative assessment has been ex-
plored and relationships between employee 
response, item difficulty, and feedback has 
been examined. Feedback is given according 
to a keyword that maps the competency on-
tology defined the authors in previous stud-
ies. Feedback is containing a web resource 
that must be accessed by the employees in 
order to improve the current level of compe-
tency (skills and knowledge), in order to be 
more competitive, and to be in line with the 
organizational goals. 
A limitation of our study is that the assess-
ment tool was not implemented yet in a Ro-
manian IT organization, so no relevant re-
sults are available. Another limitation is that 

the employer module has not been developed 
yet.  
Future research should be directed through 
developing open questions for the evaluating 
the assessment items, through developing the 
feedback using a crawler will search in the 
World Wide Web the appropriate links that 
the employees must consult after the assess-
ment process. 
Based on the results the computer-bases 
formative assessment is recommended to 
take into account in the competency assess-
ment process. The assessment tool based on 
it should provide objectivity and validity of 
the evaluation process and should also pro-
vide new ways of learning activities for the 
employees.  
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