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Engineering professions have a highdemand in the global labormarket but, in spite of this, there are highdropout rates and

low graduation rates specially in engineering and STEM in general all over theworld. A research has been conducted in the

Polytechnic School of Córdoba University (Spain) to determinate the reasons for engineering degree dropouts using data

from a quantitative and qualitative survey (n = 315) and analyzing the behavior of students during a period of one year. A

set of causes of dropout and attrition has been identified, including students’ lack ofmotivation, bad planning of the course

by the students, high level of the course’s starting point, syllabus too long, toomany targeted activities, exams too difficult,

inadequate class timetables, and inadequate examinations calendars, as a consequence a set of measures to improve the

situation has been proposed.
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1. Introduction

1.1 The problem of high dropout and low

graduation rates in engineering degrees all over the

world

Even though employment in the field of STEM
(Science, Technology, Engineering and Mathe-

matics) are expected to grow more than 9 million

only in theUnited States, between 2012 and 2014 [1],

48% of bachelor degree students and 69% of asso-

ciate’s degree students who entered STEM fields

between 2003 and 2009 had left these fields by spring

2009 [2, 3]. In the same way, more than 76 million

people were employed in science and technology in
2015 in the EU-28 (31.5% of the total labor force

and increasing 1.6% from2011 to 2015) [4], but there

is a key concern inEurope related to thehigh rates of

student dropout before obtaining a higher educa-

tion degree [5]. These numbers are no different in

Spain, where the global student dropout in univer-

sity degrees rose 21% among those who entered in

2012–2013 (20% in social sciences, 23.2% in engi-
neering and architecture, 27.5% in arts and huma-

nities, 15.7% in health sciences, and 23.3% in

sciences). Moreover, the graduation rate in Spain

is much lower in engineering and architecture than

in other fields of knowledge (50.7% in social

sciences, 26.2% in engineering and architecture,

44.6% in arts and humanities, 69.4% in health

sciences, and 41.4% in sciences) [6].
In this academic and social context in which

engineers of the XXI century are expected to be

very solvent technically and with very well seated

skills of leadership, group work, and global ethical

compromise; having a well designed academic cur-

riculum is not enough to ensure success. Thus,

academic and social authorities all over the world

are concerned with the analysis and are searching

for solutions for the high dropout rates and the low
rates of graduation specially in engineering and

STEM in general [7]. In this way, some authors

have proposed the main causes of attrition in

university degrees. Several authors proposed that

a high number of credits enrolled by each student

could be a possible cause of failure [8] and that the

lack of social and organizational adaptation during

the first year is probably the first cause of attrition,
pointing out the necessity of a proactive role of the

universities in preventing this effect [9]. According

to this study someauthors pointed out that the exact

type of approach is less important than providing a

culture of belonging through supportive peer rela-

tions in order to obtain student’s retention and

success, and proposed that any action should be:

included in themainstreamand be directed to all the
students; proactive in the line of search for the less

successful students; relevant andmeaningful for the

student current interests and future aspirations;well

timed in order to fill the student necessities of

advising and information at any time; collaborative

with fellow students and faculty staff; and, finally,

monitored. Moreover, they insist in the necessity of

programming pre-entry interventions in order to
provide information and develop realistic expecta-

tions in pre-university students [10]. Similarly, it has

been found that adult learners taking on-line

courses are more likely to dropout when they do

not get organizational support as well as when they

* Accepted 15 September 2018.156

International Journal of Engineering Education Vol. 35, No. 1(A), pp. 156–167, 2019 0949-149X/91 $3.00+0.00
Printed in Great Britain # 2019 TEMPUS Publications.



do not find the course relevant to their professional

careers [11].

In the search for the reasons of student attrition

and low graduation rates, some authors have pro-

posed a set of possible causes, even though many of

them pointed out that there is no unique reason, but
a combination of them. In general, social reasons

are seen as an important factor to student dropout

and attrition, and the students able to establish peer

networks, generating good classroom climate and

opportunities to learn collaboratively, are more

likely to remain in the degree than those that are

not able to do it [12], so propitiating student-student

interaction in special academic programs is sup-
posed to promote the increase of student retention,

even though there are students more outgoing than

others. In the same way, academic and social

reasons have been identified as causes for students

to leave engineering. On the one hand, poor teach-

ing and advising as well as the difficulty of the

engineering curriculum are identified as academic

reasons for attrition [13]; on the other hand, a lack
of sense of belonging, mainly in under-represented

students, and a poor understanding of engineering,

are identified as social causes [14]. The authors

argued that social causes are more complex and

important than academic ones even though a more

extensive study should be done in this respect.

Similarly, a set of academic and social reasons

have been found [15–17]. In the first group, they
mentioned poor high school preparation, poor

teaching and advising and that students feel over-

whelmed due to program difficulty; in the second

one, they identified failure to integrate and feeling

unwelcome in the engineering culture. Even more,

the authors pointed to another group of reasons,

such as projected age of graduation, marital status

or financial pressures, among others. Moreover,
they found a deep level of emotion in the students

when describing their experience on leaving engi-

neering, and they concluded that the outreach from

departments to students during first and second

years could have a positive effect upon retention.

Other possible factors affecting student attrition

are gender and race. Although female gender is

clearly under-represented in STEM degrees, and
academic support and services are better for men

than for women, women’s graduation rates are

better than men’s. In the same way, there are clear

racial differences in graduation rates in favour of

whites [18]. Racial and gender reasons have been

identified as motivating students attrition among

other four (classroom and academic climate, grades

and conceptual understanding, self-efficacy and
self-confidence, high school preparation, interest

and career goals), but the main responsibility is

put on the academic authorities in terms of lack of

showing engineering human factors, showing the

importance of scientific and mathematical skills

needed for engineering, and providing a welcoming

atmosphere to students [19].

In another way, some authors have searched for

relationships between academic performance in
certain subjects and engineering degree dropout

rates [20] and found a clear relationship between

high school mathematics performance and engi-

neering dropouts, so they pointed out that this

subject is a good early indicator of dropout rates

without forgetting other causes such as resilience,

motivation, teamwork competency, and dedication.

So, it is possible to identify the students at risk of
dropout as soon as possible using data mining to

predict the academic results before themiddle of the

course [21]. Similarly, other authors used data

mining techniques to identify themore likely factors

affecting students dropout and concluded that low

scores in English, physics, and mathematics could

be good predictors [22]. In the same way it has been

found that students who failed mathematics related
subjects represent an important fraction of the

cohort that has to retake the classes or choose to

leave engineering for an alternatemajor [23]. Never-

theless, an integrated approach considering the

whole set of factors affecting students motivation

to remain or dropout in engineering degrees is

needed. In this sense, interactions of multiple moti-

vational characteristics including individual goals
and orientations, perception of course contents,

beliefs about the profession, and class climate,

were analysed [24], finding that beyond a set of

complex relationships between the variables

tested, learned skills and malleable motivational

characteristics, both of them being influenced by

teaching style, motivate more to students’ success

than innate abilities or preparation.

1.2 The search for solutions

Other authors have centered their workmore on the

search for solutions than on the investigation of

causes. In this sense, making access to higher educa-

tionmore restrictive has been proposed as a possible

way for the solution after recognizing the impor-
tance of student attrition and analyzing the ways

how it is measured and explained, how it might be

addressed and what it costs [25]. In a similar way,

the retention of undergraduate engineering students

could be influenced by admission requirements,

program completion requirements, and curriculum

design as well as the difficulty of contents, so first-

year students require more attention from teachers
and faculty staff [26]. Far away from this approach,

other authors have proposed a set of solutions to

students’ attrition problems, for example, the use of

peer instruction by means of a course at the begin-
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ning of the year. The benefits of this approach are

multiple: students have opportunities to know and

help each other in a way of collaborative learning,

and the teachers have the opportunity to partici-

pate, providing better faculty-students interaction

[27]. The results showed an increase in student
retention as well as better scores and the develop-

ment of critical skills. In the same way, the contents

of introductory courses have beenmodified in order

to include industry mentors with the aim of retain-

ing students who would have failed under other

conditions. Moreover, a high engagement of

faculty, administrators and staff is recognized as

necessary to get good results of students retaining
[28]. Additionally, it has been identified that the

majority of the students who drop out did it during

the first semester of the first year. Thus, giving

adequate information to freshmen to allow them

to know their real possibilities to enrol before

choosing an engineering program is proposed [29].

In another way, combined strategies to retain fresh-

men have been put into practice consisting of: (1)
two courses of ‘‘Introduction to Engineering Prac-

tice’’; (2) development of a faculty mentoring pro-

gram; (3) development of a peer mentoring

program; and (4) development of an industrial

mentoring program, with the result of an increasing

retention ratio. Moreover, asking the population of

retained students for the reasons why they would

leave their degrees (inverting the normal point of
view) is concluded that none of the possible strate-

gies for student retention would have a 100% suc-

cess, even though the combined strategy has proved

to be useful [30]. Other authors have developed a

double program with the aim of creating a sense of

community among students, peers, and faculty by

forcing students toparticipate. So, the studentswere

required towork in groups along the semesterwhich
improves academic success and retention, but

faculty involvement is critically important to

create a real state of community among the students

[31].

The above-mentioned references seem to suggest

that motivation and engagement are even more

important than knowledge for students retention

[32]. In this sense, an analysis of students’ emotions
in their work by means of saliva cortisol levels has

been made, concluding that incorporating future

thinking into engineering educational programs

helps to improve students’ motivation to continue

their studies [33]. In a similar way, the effect of

motivation and emotions on students’ retention

has been examined, finding that promoting stu-

dents’ autonomy helps to obtain better results in
male students development. On their part, goals of

self-efficacy and achievement were more important

for women. In general, students’ affective experi-

ences suggest that efforts to make instructional

activities enjoyable and relevant and creating a

classroom environment emotionally adaptative

would help retention of STEM students [34]. In

line with the necessity of promoting the acquisition

of students’ transversal skills, such as collaborative
learning, working in groups, and ability to commu-

nicate effectively, among others; has been tried to

connect the acquisition of these abilities with stu-

dents’ engagement and retention, concluding that a

holistic approach should be explored more inten-

sively in the 21st century in order to correctly

understand the causes that motivate students to

remain or to leave their studies [35]. In the same
line of integrated approaches, the combination of

feelings related to program belonging, as accep-

tance, respect, and inclusion, has been highlighted

as reinforcing of the probability of the students’

retention [36]. So, teachers should demonstrate the

usefulness of the contents, and insist on the idea that

the personal effort leads to success in order to

motivate the students’ retention. Finally, the
authors remarked that the two most influencing

factors on student retention are the students’ moti-

vation and curriculum design.

2. Research design

The purpose of this work is to analyse the reasons
why students decide to dropout from their studies in

the first two courses of the degrees of Mechanical

Engineering, Electrical Engineering, Industrial

Electronics Engineering and Software Engineering

in Córdoba University (Spain). This project is

included in the general strategy of Córdoba Uni-

versity to improve teaching quality and promote

innovative teaching methods. The program aims to
improve the academic results of students, increase

retention rates, and any other in the line of quality

assurance of university degrees [37]. As a starting

point, the central services of Córdoba University

analyzed, in collaboration with the Students Coun-

cil, the indicators of success of all the degrees of the

University. As a matter of fact, a high rate of

dropouts was found in the degrees of the Polytech-
nic School, which worried the academic authorities

about the development of the degrees. The research

team was integrated by teachers of basic subjects of

the engineering degrees of the School as well as

others of specific subjects making a total of five

teachers led by the teachers of Projects Engineering,

which is a subject of the last year, and with the

permission of the School directive team. In general,
there is a sense that these degrees are difficult and

dense, with too many targeted activities, not very

well organized along the semester, and without

coordination between and inter-subjects.
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The research was organized in three phases:

1. Quantitative and qualitative survey: a survey

containing quantitative and qualitative ques-

tions about the number of subjects the students

had abandoned during the first semester and

those that had already decided to abandon

during the first half of the second semester
(Table 1).

2. Analysis of thewhole data of objective behavior

of the first and second year students in compar-

ison with surveys.

3. Proposal of a plan of improvement.

3. Results and data analysis

3.1 Quantitative survey

The survey was taken by a total of 315 students

belonging to the four engineering degrees of the

School: Mechanical Engineering, 86 (43 of the first
year and 43 of the second); Electrical Engineering,

44 (12–32); Industrial Electronics Engineering, 71

(37–34); and Software Engineering, 114 (60–54).

The distribution of the number of subjects that

each one of the surveyed students who has dropped

out in the first semester or who has already decided

to drop out in the second semester is shown inFig. 1.

The figure shows that almost 50% of the students
have dropped out or have decided to drop out of at

least one of the subjects enrolled, so the concern of

the academic authorities is completely justified.

The first question to be addressed is whether there

is a relationship between the number of courses the

student enrol in and the number of dropouts. The

hypothesis that supports this idea could be that the

students fail in a number of subjects in the previous
year and choose subjects belonging to various

courses in the general curriculum in the following
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Table 1. Survey about quantitative and qualitative reasons for subjects’ abandonment

Number of different courses in which you are enrolled in the present academic year

Number of subjects in which you are enrolled in the first semester

Number of subjects in which you are enrolled in the second semester

Number of subjects you abandoned during the first semester

Number of subjects you have decided to abandon in the second semester

Mark your degree of agreement with the following statements for the subjects you have decided to abandon 1 2 3 4 5

I haven’t had enough time along the semester to prepare all the subjects

I started to study too late

Too many targeted academic activities, which require a lot of preparation time

The level of the subject is too high for my previous knowledge and I don’t understand it

The examinations that are carried out in some subjects during the semester prevent me from studying the others

I have given priority to the subjects of the first year (only for students enrolled in subjects of 2nd year or higher)

Indicate reasons other than those indicated in the previous questions why you abandoned a subject

Free text

Fig. 1. Percentage of students that abandoned 0...5 subjects during first, second semester and the whole year according to survey data.



year. So, there is a lack of organization in timetables

and a loss of the sense of belonging to a group.

Figure 2 shows the percentage of students that

abandoned 0, 1, 2, and 3 or more subjects among

those enrolled in subjects of 1, 2, 3, and up to 4

courses. The figure seems to suggest that there is a

real relationship between the two concepts. To

analyze this question a �2 test has been performed.

Table 2 shows the contingencymatrix of the number

of students who abandoned a number of subjects
classified by the number of courses enrolled by the

students. The �2 value obtained was 32.59; with 9

degrees of freedom and a resultant significance of p-

value = 1.58e-04. Under such conditions, it is

correct to reject the hypothesis of independence

between variables, so it can be said that there is a

real dependence between the number of subjects

abandoned by the students and the number of
courses in which they are enrolled.

The second question to be analyzed is if there is a

relationship between the number of subjects each

student is enrolled in and the number of dropouts.

There is a possible hypothesis that the greater the

number of enrolled subjects the higher the number

of dropouts. This idea could be supported in the

appreciation that if there was a failure in the
previous year, the student could have the tempta-

tion of ignoring it and enrolling in a greater number

of subjects with the hope of reversing this situation.

Figure 3 shows the percentage of students that

abandoned 0, 1–2, and 3 or more than 3 subjects
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Fig. 2. Percentage of students that abandoned 0, 1, 2, and 3 or more than 3 subjects by number of courses enrolled.

Table 2. Contingency matrix for the number of students that
abandoned a number of subjects by number of courses enrolled

Courses enrolled

1 2 3 4 Total

Number of
subjects
abandoned

0 104 44 6 1 155

1 14 24 5 2 45

2 20 23 3 0 46

3+ 27 37 4 1 69

Total 165 128 18 4 315

�2 = 32.59 d.f. = 9 p = 1.58e-04

Table 3. Contingency matrix for the number of students that abandoned a number
of subjects by number of subjects enrolled

Subjects enrolled Total

7– 8 9 10 11 12+

Number of
subjects
abandoned

0 10 15 5 111 12 3 156

1–2 5 6 2 62 9 7 91

3+ 1 4 6 41 12 4 68

Total 16 25 13 214 33 14 315

�2 = 18.27 d.f. = 10 p = 0.05



among those enrolled in 7 or fewer, 8..11, and 12 or

more subjects. As well as in the previous analysis, a

�2 test was performed. Table 3 shows the contin-

gency matrix of the number of students who aban-
doned a number of subjects classified by the number

of subjects enrolled by the students. The �2 value
obtained was 18.27; with 10 degrees of freedom and

a resultant significance of p-value = 0.05.With these

results, it can be said that there is a real dependence

between the number of subjects abandoned by the

students and the number of subjects in which they

were enrolled, even though that relationshipwas not
as strong as the one obtained before.

The third question to take into account is if the

number of subjects abandoned by the students is

greater in the first semester than in the second one.

This hypothesis could be based on the idea that the

starting of the academic year, especially for fresh-

men and sophomores, is difficult and has adaptation

problems. Figure 1 suggests that the number of

subjects abandoned during the first semester was

significantly greater than the number of subjects

abandoned in the second semester. Prior to corro-
borating this, a test of normality must be performed

in order to know whether a t-test is feasible or not

(Table 4). As Table 4 shows, neither of the variables

fit the normal distribution, so the t-test is not

suitable here. Instead, a Wilcoxon signed-rank test

has been performed (Table 5) which concluded that

the number of subjects abandoned during the first

semester was significantly greater than the corre-
spondent in the second semester.

3.2 Qualitative survey

The qualitative survey was asked only to the stu-

dents who had abandoned at least one subject (203)

and oriented to the questions traditionally pointed

out as weak in the organization of the School. The

results are shown in Table 6. The percentages that

appear in the table have been calculatedwith respect

to the total number of students surveyed (203),
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Fig. 3. Percentage of students that abandoned 0, 1–2, and 3 or more than 3 subjects by number of subjects enrolled.

Table 4.Normality Kolmogorov-Smirnov test for the number of
subjects abandoned by the students each semester

Subjects
abandoned first
semester

Subjects
abandoned
second semester

N 315 315

Mean 0.79 0.47

Std. deviation 0.96 0.74

Extreme
differences

Absolute 0.30 0.37

Positive 0.30 0.37

Negative –0.20 –0.26

K-S statistic 5.29 6.63

p-value <0.001 <0.001

Table 5. Wilcoxon test results for the number of subjects
abandoned by the students each semester

N
Mean
ranks

Sum of
ranks

First semester –
second semester

Negative
ranks

4 74.5 298

Positive
ranks

101 52.15 5267

Ties 201

Total 315

Z = –8.82 p-value
<0.001



except the percentages between parenthesis, which

have been calculated with respect to the number of

students enrolled in subjects of first and second or
superior courses simultaneously (129). It is espe-

cially striking that students do not recognize the

number of exams as a problem. In the same way, it

seems that their own organization to prepare the

exams is not seen as a problem by the students.

Conversely, the two points that seem to be the most

responsible for the students failures or dropouts are

the great number of targeted activities and the
insufficient time to prepare the exams correctly. In

another way, there is no consensus with the asser-

tion that students give priority to the subjects of the

first year in detriment to others.

Simultaneously, a free text box was put at the

disposal of the students with the aim of having the

opportunity to express their opinions about the

causes of dropout. 104 of the 315 students that
took the survey decided to write a personal opi-

nion. The results were grouped into 9 categories as

shown in Fig. 4. 28 (26.9%) students said that ‘‘The

teacher doesn’t explain well’’; 21 (20.2%), that

‘‘There are too many targeted activities’’; 13

(12.5%), that ‘‘The level of the subject was too

high for their previous knowledge’’; 10 (9.6%), that

‘‘The exams calendar is inadequate’’; 9 (8.7%), that
‘‘The exams are too difficult in comparison with the

level of the class’’ and that ‘‘The classes timetables

are inadequate’’; 7 (6,7%) that ‘‘The syllabus of the

subjects is too long’’; and the other 7 (6,7%) gave

other reasons.
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Table 6. Results of the qualitative survey

Mark your degree of agreement with the
following statements for the subjects you
have decided to abandon 1 2 3 4 5 DK/DA mean s.d.

I haven’t had enough time along the
semester to prepare all the subjects

16
7.88%

38
18.72%

63
31.03%

49
24.14%

30
14.78%

7
3.45%

3.20 1.16

I started to study too late 32
15.76%

55
27.09%

51
25.12%

44
21.67%

16
7.88%

5
2.46%

2.78 1.19

Too many targeted academic activities,
which require a lot of preparation time

10
4.93%

17
8.37%

49
24.14%

60
29.56%

63
31.03%

4
1.97%

3.75 1.14

The level of the subject is too high for my
previous knowledge and I don’t
understand it

11
5.42%

26
12.81%

69
33.99%

59
29.06%

32
15.76%

6
2.96%

3.38 1.08

The examinations that are carried out in
some subjects during the semester prevent
me from studying the others

58
28.57%

58
28.57%

32
15.76%

33
16.26%

19
9.36%

3
1.48%

2.49 1.32

I have given priority to the subjects of the
first year (only for students enrolled in
subjects of 1st and 2nd year or higher)

48
23.65%
(37.21%)

18
8.87%

(13.95%)

17
8.37%

(13.18%)

28
13.79%
(21.71%)

18
8.87%

(13.95%)

74
36.45%

2.61 1.50

Fig. 4. Distribution of students’ free opinions.



3.3 Analysis of the entire results of the academic

year

Once analyzed the general results of the students

enrolled in the first two courses, the first striking

question is the number of students enrolled in

comparison with the number of students who took

the survey. According to teachers’ information, the

number of students who took the survey (all the

attendees the day the survey was realized) is the

normal number of students attending the classes.
Nevertheless, the number of students who filled the

survey was 315, while the number of total students

enrolled in the subjects of first and second courses

was 1037, so there was a general dispersion of the

students among the subjects and a lack of class

attendance. The second alarming point is the com-

parison between the number of students enrolled in

subjects of first and second courses (1037) and the
total number of students in the School (1532), so

about the third part of the students of the School

had subjects of the first two courses. In anotherway,

the normal number of subjects to be enrolled in by

the students is 10 (a course of 60 credits and 6 credits

per subject), but only 41% of the students were

enrolled in 10 subjects; from the other 59%, 27%

chose fewer than 10 subjects, and 32% chose more
than 10 subjects. Related to the distribution of

dropouts in the whole universe of students (Fig.

5), the comparison between Fig. 1 and Fig. 5 seems

to suggest that the students who normally attend

classes compared to the whole group of students

have a different behavior in respect to the number of

subjects that they abandoned in the first, the second

semester and the whole year. To prove this effect a
triple Mann-Whitney test has been done: the first

one comparing the number of dropouts in the first

semester among the students who took the survey

and the whole group; the second one with the

dropouts of the second semester; and the third one

with the dropouts of the whole year. According to

Table 7, the behavior of the students that normally

attend classeswas the same as thewhole group in the

first semester. Nevertheless, in the second semester,

and even in the whole year, there were significant

differences between the two groups. In another way,

it is possible towonder if there is a different behavior
in the whole group in respect to the number of

subjects abandoned in the first or in the second

semester. As the correspondingWilcoxon test effec-

tively shows (Table 8), there is a significant differ-

ence between the behavior of students in the first

and second semester.

Another possible question to be addressed is

whether there is a relationship between the
number of subjects the students were enrolled in

and the number of dropouts in thewhole universe of

students. Fig. 6 shows the percentage of students
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Fig. 5. Percentage of students from the whole group that abandoned 0...5 subjects during first, second semester and the whole year.

Table 7. Comparison of behavior among students who normally
attend to classes and the whole group in respect to the number of
subjects abandoned. Mann-Whitney U test

Dropouts in the first semester

UA = 158433.5 UB = 168221.5

z = 0.81 P = 0.209

Dropouts in the second semester

UA = 111307 UB = 215348

z = 8.57 P < 0.0001

Dropouts in the whole year

UA = 134137.5 UB = 192517.5

z = 4.81 P < 0.0001

nA = 1037 nB = 315



that abandoned 0, 1–2, and 3ormore than3 subjects

among those enrolled in 7 or fewer, 8..11, and 12 or

more subjects. The �2 test was performed to analyze
the possible relationship between these two vari-

ables (Table 9). The statistic �2 value obtained was
73.42; with 10 degrees of freedom and a resultant

significance of p-value = 9.63e-12. As well as in the

previous analysis, it can be said that there is a real

dependence between the number of subjects aban-

doned by the students and the number of subjects in

which they are enrolled. The comparison between

the p-values obtained in the analysis of dropouts of

the students who attend classes normally and the

whole group shows that the relationship between
the number of subjects enrolled in by the students

and the number of subjects abandoned is stronger in

the whole group than in the group of students who

took the survey.

4. Discussion

There is a range of possible causes for engineering

student attrition.When asked, students pointed out

a clear lack of motivation and a high academic level

of the subjects. There are some possible explana-

tions in respect to these subjects. In a first level, the

demand of university studies in Spain is much

greater in Health Sciences and Social Sciences

degrees than in Engineering degrees, so it is possible
that students enter engineering degrees as their

second or third option. In the second level, as it is
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Table 8.- Wilcoxon test results for the number of subjects
abandoned by the students each semester

N Mean ranks
Sum of
ranks

First semester –
second semester

Negative
ranks

344 264.15 90869

Positive
ranks

170 244.04 41486

Ties 523

Total 1037

Z = –7.64 p-value
<0.001

Fig. 6. Percentage of students that abandoned 0, 1-2, and 3 or more than 3 subjects by number of subjects enrolled for the whole group.

Table 9. Contingency matrix for the number of students that abandoned a number of subjects by number of
subjects enrolled for the whole group

Subjects enrolled Total

7– 8 9 10 11 12+

Number of subjects
abandoned

0 164 15 10 122 23 10 344

1–2 121 20 21 117 12 11 302

3+ 82 29 27 186 37 30 391

Total 367 64 58 425 72 51 1037

�2 = 73.42 d.f. = 10 p = 9.63e-12



commonly known [38], the knowledge level of the

students at the end ofHigh School is not as high as it

should be. The level of the Spanish students is

slightly above the average in Science and Reading

and below the average in Mathematics, compared

with OECD countries, so the starting point of
engineering degrees seems to be too high for fresh-

men. In the second level, and reinforcing the pre-

vious ideas, the time needed by the students to adapt

to their new situation and feel themselves as a part of

a new social environment, seems to be too long as

well.

In another way, students say that theworkload of

targeted activities is excessive for the time available,
the syllabuses are too long, and the exams are too

difficult for the level of the contents seen in class,

which is something that university authorities

should consider in the quality revision of the

degree; on the contrary, the students do not see as

a problem the number of partial exams existing in

some subjects. Similarly, there are clear problems of

organization put in evidence by the complicated
timetables of class and examination calendars.

In the same line that the students’ lack of motiva-

tion is the lack of attendance to classes, that can be

identified as less than 50%. The reality is that, as a

matter of fact, a part of the students do not abandon

their studies, since they do not really start them even

though they have effectively enrolled.

With respect to the students that effectively start

their studies and attend classes normally, less than
50% of them took all the examinations of the first

semester, and this subject has to be a central point in

the future intervention of university authorities.

Nevertheless, it is particularly striking that more

than 60% of the same students said that they were

going to take all the examinations in the second

semester. It can be an excess of optimism on their

behalf, an intention to improve in the second
semester, or a sense of being adapted to the

system, but the analysis of the real data of exams

attendance showed that the correct interpretation

was an excess of optimism.

Analyzing the way the students choose their

subjects for the academic year it can be seen that

only a small number of freshmen and sophomores

take the number of subjects recommended in the
syllabus (five subjects and 30 credits per semester),

and they use other different criteria to make their

enrollments. A possible interpretation of this effect
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Table 10. Plan of improvement for the next years

Causes Proposal Responsible for the action

Students’ lack of motivation

Outreach activities in High Schools to motivate
engineering enrolment

Faculty staff
University staff

Intense tutorial action during the first year of the course
Faculty staff
Teachers

Tutorial action along the whole academic year
Teachers
Peers mentors

Bad course planning Tutorial action along the whole academic year
School teachers
Peers mentors

High starting point
Support courses

Faculty staff
TeachersRevision of syllabus

Syllabus too large
Revision of syllabus

Faculty staff
TeachersCoordination of contents between subjects

Too many targeted activities

Limit the number of targeted activities and analyze the
weight of each activity over the final assessment

Teachers

Analyze the workload of every activity and the whole
workload of the subject in relation with the credits
assigned

Analyze the possibility of assessing the same activity in
several subjects combining and coordinating contents
and assessments

Exams too difficult
Revision of contents and exams in relation to the
activities and credits of the subjects

Teachers

Inadequate classes timetables
Revision and coordination of timetables and calendars

Faculty Staff
Teachers
Students councilInadequate examinations calendars



can be that the students feel themselves as a part of

their entrance cohort and tend to enrol in all failed

subjects of the previous year and the whole set of

subjects of the following year,which only contribute

to worsen the things. Effectively, by looking at the

number of different courses of the syllabus in which
the students are enrolled and their academical

success, it can be clearly seen that the greater the

number of courses enrolled the greater the number

of subjects abandoned.

The general problem is difficult to be addressed

since there is not a unique cause for it and the plan of

improvement of the degree should take into account

the whole set of causes identified in the study:
students’ lack of motivation, bad planning of the

course by the students, high level of the course’s

starting point, syllabus too long, too many targeted

activities, exams too difficult, inadequate class time-

tables and inadequate examinations calendars. The

set of actions of improvement proposed to try to

reverse the situation are shown in Table 10. In order

to put in practice all the actions programmed it is
necessary the implication of all the classes of the

School: Faculty staff, teachers, peer mentors and

students’ council, all of them well coordinated by

the staff. Equally, the whole process must be yearly

revised, analyzed and re-planned in order to obtain

the desired results.

5. Conclusions

Even though engineering degrees have a high rate of

employment all over theworld and theprofessionals

of the engineering ambit are very well considered

socially, the dropout rates of the students of these

degrees are extraordinarily high in comparison with

other branches of knowledge, as for example health
sciences or social sciences. The reasons for this

abandonment are not simple and have their roots

in a set of causes. Some of them depend on the

students, including lack of basic knowledge from

High School, or the number of students that choose

engineering degrees as their second or third option.

In fact, the students recognize their lack of motiva-

tion to choose engineering degrees as well as their
poor entrance level in engineering studies, but they

claim that the level of the exams is too high

compared with the level of the classes and that the

number of targeted activities is too high too. In

another way, as the results of the surveys clearly

pointed out, the strategy followed by the students to

plan their enrollments is too optimistic, as the

number of subjects chosen, and the number of
different courses that the subjects belong to, are

excessive. This set of reasons, added to a low rate of

class attendance, make the situation specially wor-

rying.

But not all of the responsibility must relapse on

the students. There are a set of causes depending on

university too: class timetables too complex, inade-

quate examinations calendars, many targeted activ-

ities with low weight over the final assessment, or

exams too difficult for the level of classes.
The university staff has the responsibility of

putting into practice the measures needed to try to

reverse this situation. Some of them could be out-

reach activities, tutorial action, syllabus revision,

subject coordination, or timetable revisions, among

others. Anyway, all those actions should be

included in a general improvement plan of the

degree and be revised by university authorities
yearly.
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