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Abstract—Due to the rapid development of Information Technology in the
EU and throughout the world, there is a lack of Computer Science specialists.
This lack deepens due to the inability to educate an adequate number of gradu-
ates by universities. This phenomenon causes students of computer science to
be sought and employed by companies. This may have a negative impact on the
academic achievements of these students. The paper presents the results of
questionnaire surveys of Computer Science students at all levels and years of
study. The study was conducted over two consecutive years. The article pre-
sents the research methodology and comparative analysis of their results. On
this basis, a deeper analysis of the data contained in the questionnaires was
made to verify the reality of students' perceptions about the impact of their em-
ployment on their academic achievements. The self-assessment of the impact of
employment on the study process by freshmen and other students was also
compared.
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1 Introduction

New technologies are increasingly used in society. They need more and more IT
professionals and solutions developed by them. Ever more IT specialists are also
needed to maintain already existing IT systems. By the end of the decade (i.e. 2020),
more than 800,000 IT specialists will be needed in the European Union (EU) [1]. The
number of IT graduates in the EU unfortunately decreases. In Poland there is already
a shortage of over 50 thousand IT specialists [2]. The number of IT graduates is de-
creasing [2] at a rate of 5% per year, and the number of 14,000 graduates each year in
Poland does not guarantee the fulfilment of market demand [2]. The lack of special-
ists causes delays in the implementation of many IT projects [2] and increase in their
costs. This is because salaries in the IT sector are rising.

In this situation, three tendencies can be observed as a result of market conditions.
The first is the adaptation of university curricula to the needs of the labour market so
that graduates are better prepared for work. Many universities, including the Lublin
University of Technology (LUT), undertake such activities [3]-[5]. The second ten-
dency is to increase the interest of candidates in IT majors. For example, in 2016,
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there were over 600 candidates for Computer Science at the LUT, and already over
850 candidates this year (i.e. 2017). The number of accepted candidates is also grow-
ing, for example from 225 in 2016 to nearly 280 in 2017. The education process is
quite long, so a third trend can be observed — the search by IT companies for employ-
ees among students. This leads to the phenomenon of taking up work by students
during their studies [6]-[7].

Students’ professional work causes their time to be divided between study and
work. This division can significantly influence students’ academic achievements,
decreasing their academic performance and causing loss of interest in studies [8].

The study of the phenomenon of influence of CS students' professional work on the
results of their studies does not produce unequivocal findings [8]. Some of them con-
firm a negative impact [9] and others a positive one [10]. Other studies do not give
unambiguous results [11]-[18].

This problem is quite complex. If the fact (and the burden attached to it) of student
employment has a negative impact on their academic achievements, then it can reduce
the number of graduates.

The article consists of two main parts. The first, Section 2, presents the research
methodology, the organisation of research in the two consecutive years of 2015 and
2016, the results and the resulting conclusions. The second part, Section 3, presents
the results of a more detailed analysis of the data from the research conducted in
2016. This refinement was aimed at confirming the hypothesis that students’ work did
not negatively affect their academic performance and finding differences in the rat-
ings between freshmen and their more experienced colleagues. The results are sum-
marised at the end of the article. The possibility of further research into the relation-
ship between students’ professional work and the course of their studies is also indi-
cated.

2 Previous research and its results

2.1  Research thesis, hypotheses and model

The problems identified in the introduction are highly relevant for Poland and its
Lublin region. At the same time the LUT is a university that provides the highest
number of graduates in the field of Computer Science in the region. Due to the current
state of the problem, studies were conducted to analyse the impact of student em-
ployment on their academic achievements. These studies were carried out in 2015 [6]
and repeated the following year [8].

The study was based on the thesis [6]: Start of employment by computer science
students increases the motivation to study, but decreases study results.

On the basis of the thesis a research model (Figure 1) was developed. The model
showed the relationship between the following factors [6]: study grades, study pro-
cess, practicality, motivations and the economic necessity to work. In concretising the
model, the following hypotheses were formulated [6]:
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HI. A large number of computer science students undertake employment during
their studies.

H2. IT students take up work out of economic necessity.

H3. Starting professional work has a negative impact on the students' grades.

H4. Starting professional work has a significant impact on the process of study in the
assessment of students.

Environment

Study grades

Professional work

Study
process

Motivation

Fig. 1. The research model [6]

2.2 Research carried out in 2015 and 2016

In 2015 and 2016 studies were conducted to verify the hypotheses put forward. The
research involved all CS students at the Lublin University of Technology. The re-
search used a developed questionnaire and a paper-based method of obtaining an-
swers. In 2015, nearly 60% of all students were enrolled in the study. Depending on
the semester of study, the response rate ranged from 43% to 78% of the total number
of CS students. The research was repeated in 2016. It also had a high response rate —
from 60% to 96% of the total number of CS students.

The results of the research are shown in Figures 2-5. The percentage of working
students increases during their studies and reaches over 40% in the last semester (Fig-
ure 2). A decline can be noticed in 2016 for graduate and 3rd semester students. From
28% to 37% (depending on the year of study), working students declare that their
economic situation forced them to take up work during their studies (Figure 3). Over
50% (Figure 3) of working students indicate gaining practical experience and building
their own CV as a reason for taking up a professional job. In contrast, very few (3-4%
— Figure 3) students indicate the prestige of professional work.

Working students have a fairly good academic achievement (Figure 4). They also
declare, for the most part, that their work has no impact on study (Figure 5).
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Fig. 2. The rates of working computer science students at the LUT in the years 2015 and 2016
(8]
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Fig. 3. The rates of CS students undertaking jobs for various reasons in the years 2015 and
2016 (1 — economic needs, 2 — desire to earn money, 3 — gaining practical experience, 4
— prestige, 5 — building own CV, 6 — other) [8]
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Fig. 5. Effect of the fact of professional employment on the process of study between 2015 and
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2016 — students’ self-assessment [8]
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2.3  Discussion and summarising of research results

Both studies (i.e. of 2015 and 2016) gave roughly the same results.

Hypothesis H1, "A large number of computer science students undertake em-
ployment during their studies", has been fully confirmed. A large percentage of CS
students are working. The percentage of those in work increases with the semester of
studies.

Hypothesis H2, "IT students take up work out of economic necessity", has not
been confirmed. A relatively small percentage of these workers would indicate this
factor as important. More important is the desire to earn money and the factors inher-
ent in the work itself.

Hypothesis H3, "Starting professional work has a negative impact on the students'
grades", has not been confirmed. Working students have better academic achieve-
ments than those not working. The trend in the changes is not clear — the share of
working students in rating groups A and D increased (compared to 2015), and de-
creased in groups B and C.

Hypothesis H4, "Starting professional work has a significant impact on the pro-
cess of study in the assessment of students", turned out to be wrong. More and more
students (in relation to 2015) indicate that work does not affect the process of study or
has a positive effect. Also the percentage of students asserting that their work inter-
fered with studies is also falling (from 39% to 32%).

In addition, the following items related to students' professional work were as-
sessed as positive [8]:

* developing skills of efficient time management,

* acquisition of the skills of creative problem solving,
* acquisition of social skills,

* acquisition of practical IT skills.

The negative effects of CS students are as follows [8]:

¢ absence from lectures,

* lack of time to participate in student activities,

* unwillingness to continue education at the next level,
¢ delay of project deadlines

3 Professional work and academic achievement — more detailed
analysis: 2016 research results

3.1 Motivation

Research done in two successive years has not in principle confirmed the thesis.
The students' work does not affect their evaluation, but also in the actual results, on
the study process. This seems quite strange and may indicate the existence of the
opposite relationship — better-performing students are more willing to be employed by
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employers and on better terms. This suspicion led to a more detailed analysis of sur-
vey data.

In 2016 students were also enrolled in 1 semester (freshmen). There was also a
high response rate here — over 83% of the 223 students filled in the questionnaires.
About 10% of freshmen work professionally, and most think that work does not affect
their study. It was decided, by more accurate data analysis, to examine the differences
between freshmen and other students.

3.2 Self-assessment vs. reality

Students in most cases assessed that professional employment did not affect the
process of study (Figure 5). The percentage of such thinking students increased from
47% in 2015 to 52% in 2016. In order to confirm the validity of the assessment, the
academic achievements in 2016 were compared in two groups of students — those
working and non-working. Statistics (Figure 6) confirm the lack of employment im-
pact on student assessments, and even show that those who work achieve better per-
formance. This is confirmed by the results obtained by other researchers, e.g. [10].
Among the top students (item A in Figure 6) are as many as 19% of the employed and
only 9% of the non-working students. Similarly, there are fewer working students in
low academic achievement groups — groups C and D (Figure 6).
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Fig. 6. The academic average grades of non-working and working CS students in 2016

Students who indicated that work did not affect their study process belong to the
group of top students (Figure 7). But it should be noted that some of them are too
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optimistic about this aspect. This is shown by an above average proportion (58% vs.
47%) of their numbers in the weak student population (item C in Figure 7). A correct
assessment of the impact of work on the course of study is also made by those stu-
dents who find that work helps to study. Their representation is above average in
groups A and B (Figure 7), and they are absent in the group of weakest students (item
D in Figure 7).

Students’ self-assessment of the influence of work on study is generally correct.
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Fig. 7. Academic achievements of working CS students in the year 2016 — a comparison be-
tween groups of students indicating different effects of employment on the study pro-
cess and all students

3.3  Comparison of opinions between freshmen and other students

A comparative analysis of the reasons for working between freshmen and other
students is presented in Figure 8. Significant differences between the assessment of
the reasons for employing students are found in two areas: "gaining practical experi-
ence" and "building own CV". Older students were more than twice as likely to point
to these two causes than their youngest colleagues. This can be explained by the natu-
ral tendency of students to become aware of the demands of the labour market.

Figure 9 indicates that freshmen have a more optimistic approach to the impact of
professional employment on the process of study. A very high percentage of them
(79% — Figure 9) declare no such impact.
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Fig. 8. The rates of CS students undertaking jobs for various reasons in the year 2016 — fresh-
men vs. other students (1 — economic needs, 2 — desire to earn money, 3 — gaining prac-

90,0%
80,0%
70,0%
60,0%
50,0%

R rEQmSen

40,0%
[o]
¥ 30,0%
(o]
% 20,0%
10,0%

0,0%

tical experience, 4 — prestige, 5 — building own CV, 6 — other)

79,0%

No effect Workinterfereswith Work helps in studies
studies

M Freshmen m Other students

Fig. 9. Effect of the fact of professional employment on the process of study in the self-
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Similar differences can be observed in assessments by freshmen and other students
of the positive and negative aspects of employment — Figures 10 and 11. The positive
aspects of working as regards the area of social skills are similar in the assessment of
working students in both groups (Figure 10, items: "acquisition of social skills", "de-
veloping the skills of efficient time management", and "acquisition of skills of crea-
tive problem solving"). Equally significant differences exist in the area of "acquisition
of practical IT skills" and "acquisition of theoretical IT knowledge", which are more
appreciated by older students.

Working freshmen assess hazards generally considerably lower than other students
— Figure 11. Hazard areas such as "absence from lectures" or "lack of time to partici-
pate in student activities" were assessed nearly twice as low by freshmen as compared
to the other students.

Such a change in the assessment perspective is undoubtedly due to the knowledge
of the study process and the requirements of the labour market, as well as gaining
experience in these areas.

acquisition of theoretical IT
knowledge

progress in the
. y . . acquisition of practical IT
implementation of projects il
skills
or theses

o . . acquisition of the skills of
acquisition of social skills . .
creative problem solving

developing the skills of

efficient time management
wb=oFreshmen =ll=Otherstudents

Fig. 10. The positive impact of work in the self-estimation of freshmen and other students in
the year 2016 (the scale: 2 — no impact, ..., 5 — the highest impact)
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Fig. 11. The negative impact of work in the self-estimation of freshmen and other students in
the year 2016 (the scale: 2 — no impact, ..., 5 — the highest impact)

4 Conclusions and Future Works

The research done in the years 2015 and 2016 did not fully confirm the thesis:
"Start of employment by computer science students increases the motivation to study,
but decreases study results". The study showed that students often take up work,
while the percentage of working people increases with study time. In this way, Hy-
pothesis 1 "Start of employment by computer science students increases the motiva-
tion to study, but decreases study results" can be considered proven. This cannot be
said about the other three hypotheses. Economic necessity is not the single most im-
portant reason for students taking up employment (Hypothesis 2 "IT students take up
work out of economic necessity"), just as there is no unequivocal negative impact of
employment on students’ academic performance (Hypothesis 3 ,,Starting professional
work has a negative impact on students’ grades”). Hypothesis H4 "Starting profes-
sional work has a significant impact on the process of study in the assessment of stu-
dents", was partly confirmed, namely regarding the positive impact of students' pro-
fessional work on their process of studying. According to a large proportion of stu-
dents (from 47% to 79%), the fact of professional employment has no effect on the
process of study.

A more accurate analysis of the data obtained indicates a positive relationship of
the work experience of students with their academic achievements. Working students
generally have higher grades. Working students are right in assessing the impact of
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work on the study process. Those who assess that work helps in college have higher
marks. Likewise, those who negatively evaluate this influence are right — they have a
far worse academic achievement.

Freshmen are definitely more optimistic about their work situation. Unlike older
students, they do not perceive many of the dangers (or diminish them), but the same
goes also for the positive aspects of getting a job.

Research done over two years may not provide enough information for a proper
analysis of the impact of student work on their studies. It would need to be repeated in
2017 and the following years. This would allow to analyse the problem’s dynamics.

It would also be useful to expand the geographical area of research (by other Polish
cities/regions and countries) and the type of university. The LUT is a technical uni-
versity and its CS curriculum offered to students also has such a character.

Another study may focus on the analysis of individual students' career in terms of
their academic achievements before and after taking up employment. However, this is
not possible due to the anonymous nature of the survey.
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