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three curricular years. With a sample of 654 students from four higher education
institutions and two countries, the study focused in eleven items, concerning
teachers’ involvement perception, student—teacher interaction, course organization,
and functioning, and overall satisfaction. Several research hypotheses were con-
sidered, and significant correlations were investigated. Results show that students,
in average, are satisfied with the course and with student—teacher interaction, but
perceive that teachers do not contextualize the contents in a professional perspec-
tive. The flow of knowledge is neither clearly understood. Two positive significant
correlations exist between: students’ overall satisfaction and their expectations; the
way students assess their interaction with teachers and the way they assess teachers’
involvement. No significant differences were found between the two countries.

Keywords Students’ perceptions - Satisfaction questionnaire - Engineering
courses - Higher education

1 Introduction

Students’ satisfaction and perceptions regarding their university courses are
important measures for higher education institutions. Several studies can be found
in the literature with different focuses but where the common issue is to analyze
students’ feedback [1-12].

In particular, in Sinclaire’s work [1], it is referred that often, in the literature,
students’ satisfaction is related to institutional concern for the quality of courses and
programs and the need to understand student perceptions. This author [1] presented
a study in a business course of a public university in the southeast region of the
USA with 560 students by using a questionnaire delivered via the Internet
(a 5-point Likert-type scale was used, where 1 meant unimportant, and 5 repre-
sented very important). The items under evaluation were institutional factors,
specifically “How important are college facilities and services to student satisfaction
with a college course?”’; learning environment, in detail class size, time, frequency,
methods of instruction, instructor characteristics and behavior, learning technology,
methods of grading, and course content; and considering all the above factors,
“How important is each item to your overall satisfaction with a college course?”.
The results pointed out that factors relating to instructor characteristics (the teacher
is always available, has a working knowledge of the subject, is interested in student
learning, and he/she is passionate about the subject), methods of instruction and
methods of grading were considered important or very important for student sat-
isfaction with a college course. Additionally, 86% of students rated student-oriented
course factors (student interest in subject, perception that course subject applies to
work or profession, course in student major) as important or very important.

Tasirin et al. [2] present a study about students’ satisfaction in master engi-
neering programs (Universiti Kebangsaan Malaysia). By means of a survey that
uses the service—product concept and analyzes expectations and perceptions,
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students’ satisfaction is evaluated in different groups of factors: non-academic
aspects, academic aspects, program issues, design, delivery and assessment, repu-
tation, and access. The overall satisfaction is then related to each of the referred
issues in order to identify the aspects that may be improved in terms of service
quality. Results show that the overall satisfaction relies mostly in university rep-
utation and that the worst assessment is given to non-academic aspects (such as
administrative services). Results also show that students recognize the effect of the
courses in developing certain employability skills. The study also allows identifying
specific topics in the learning methodologies that might need some modifications in
order to improve students’ competencies in professional domains and science and
engineering knowledge.

Cronje and Coll [3] presented a study developed in New Zealand university and
polytechnic sectors in science and engineering courses. Students’ beliefs of their
higher education experiences were addressed as well as how they see the learning
process and if it serves their careers’ aims. One of the conclusions of the study was
that polytechnic students were more positive regarding their learning, where its
practical component may lead to enhance career prospects.

Borges et al. [4] focused their study on business courses (management,
accounting, and tourism business) in two Brazilian universities, one public and one
private. A quantitative and descriptive study was performed based on 513 students’
responses. The results pointed out that students have more confidence in private
universities than in public institutions. Nevertheless, the authors concluded that
students’ trust decreases with time. Also, it was verified that female students rely
more on their universities than their male mates.

Some attempts have been made in order to study cultural and social factors that
may influence students’ degree of satisfaction. Demographics characteristics, eth-
nicity, and gender were analyzed by Lord et al. [5]. This study considered a large
and diverse dataset with 90,000 first-time-in-college and 26,000 transfer students
who attended engineering institutions at the USA, including students who started in
first-year engineering programs, those changing majors, and those transferring from
other institutions.

The study presented by Vaz et al. [6] aimed to analyze the applicability of a
model of student satisfaction within higher education in two different countries:
Portugal and Uruguay. The index of higher education student satisfaction devel-
oped by Alves and Raposo [7] was taken as a basis and compared with Uruguay.
The results showed different performances in the two countries.

Several other studies are available in the scientific community. In the present
work, it is not the authors’ goal to present an extensive review on students’ per-
ceptions regarding engineering courses. However, there is still scope for identifying
and exploiting many other different approaches. Following this trend, this paper is
focused on evaluating the students’ perception in the first three years of six engi-
neering courses in electrical/electronics area in universities and polytechnic insti-
tutions in two countries, Portugal and Brazil. By doing this, it would be possible to
follow how this perception and students’ satisfaction evolve over the three years of
the programmes. Also, it may allow to perceive if students understand that as the
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years pass, the state of knowledge increases and somewhat concurrently. This is
what the flow of knowledge stands for in the present work.

This chapter is organized in five sections besides the Introduction. Section two,
Frame of Study, presents the main objectives of the study, and the higher education
institutions and courses analyzed. Section three, Materials and Methods, details the
research instrument (questionnaire used), the methodology followed as well as the
sample characterization. Section four describes the research hypotheses, and the
results are presented and analyzed in section five. Conclusions are drawn in the last
section of the paper.

2  Frame of Study
2.1 Main Objectives

The general objective of this full-scale study is to analyze and determine the level of
satisfaction of electrical/electronic engineering students toward their courses,
working conditions and academic environment, as well as to assess the way stu-
dents perceive the flow of knowledge along the first three curricular years and in
four different higher education institutions (HEIs), from two different countries.

2.2 Higher Education Institutions and Courses Analyzed

This study considers four HEI: two from Portugal (Instituto Superior de Engenharia
do Porto, ISEP, and Escola de Engenharia da Universidade do Minho, EEUM) and
two from Brazil (Instituto Federal de Santa Catarina, IFSC, and Universidade
Regional de Blumenau, FURB).

Six different studies’ programmes were chosen: two from ISEP (electrical and
computer engineering, ECE-ISEP, and electrical engineering—power systems,
EE-PS-ISEP), two from IFSC (electrical engineering, EE-FSC and electronics
engineering, EiE-IFSC), one from FURB (electrical engineering, EE-FURB) and
one from EEUM (industrial electronics engineering and computers, [EEC-UM) [13].

For each of the six engineering degrees in electrical/electronic, the first three
years will be analyzed, corresponding to the first cycle of higher education.

3 Materials and Methods

This section presents briefly the instrument used for the data collection, the
methodology followed as well as the sample characterization.
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3.1 Description of the Research Instrument (Questionnaire)

A questionnaire was used as the research instrument in order to fulfill the objective
and validate the set of hypotheses (defined in Sect. 4). In summary, the ques-
tionnaire includes two main parts: (1) student’s characterization (age, gender,
higher education institution, curricular year, semester, regime, number of regis-
trations in the course, and regular/working student), (2) a list of forty-four items,
divided in six groups [teachers’ involvement perception (TIP), student interest (SI),
student—teacher interaction (STI), course organization and functioning (COF),
infrastructures (IS), and overall satisfaction (OS)], classified in a 5-point agreement
Likert scale, 1 (Strongly Disagree) to 5 (Strongly Agree), with the neutral point
(3) being neither disagree nor agree. The questionnaire reliability and validity had
been previously assessed [13, 14]. Other details about the questionnaire and its
previous validation may be found elsewhere [13, 14]. To fulfill the purpose of this
study, eleven items from four of the six groups mentioned above were analyzed.
Since the questionnaire was originally written in Portuguese (mother language in
both countries), the translation of the items into English will be presented in the
paper expressing the same meaning as in the original language.

The eleven items under analysis in the present study are included in groups:
teachers involvement perception (TIP), student-teacher interaction (STI), course
organization and functioning (COF), and overall satisfaction (OS), as follows:

TIP_4: In general, teachers aim to contextualize the contents in a professional
perspective;

TIP_6: In general, teachers present challenges to be solved outside the classroom;
TIP_7: In general, students assess positively teachers’ performance;

STI_6: In general, the student—teacher interaction is positive;

COF_8: Teachers try to relate the syllabus with other courses,

COF_9: The syllabuses of the courses are well articulated with previously acquired
knowledge;

COF_10: In general, the courses meet my expectations,

COF_11: The engineering course is well organized,

OS_1: I'm satisfied with the school environment and working conditions;

0OS_2: I'm satisfied with the academic environment (cultural, sporting, and
recreational activities),

OS_3: In general, I'm satisfied with the course.

3.2 Methodology

The questionnaires were approved by the courses’ directors and then distributed
according to the availability of teachers and students timetable. This procedure was
chosen not to interfere with the proper functioning of the classes, in the second
semester of 2014/15 and in order to ensure a larger sample, were also distributed in
the first semester of 2015/16 (to different students). A curricular unit of each
curricular year was chosen to hand out the questionnaire. After an explanation of
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the questionnaire aim, students answered it on a voluntary basis. Filling out the
questionnaire took no more than 15 min.

3.3 Sample Characterization

Out of 661 questionnaires received, 654 answered completely all items and con-
sidered valid for analysis, with 18.9% from EEUM, 26.0% from FURB, 32.6%
from IFSC, and 22.5% from ISEP. Based on the purpose of the present study, this
sample size was considered acceptable and adequate [15]. With a confidence level
of 95% and £3% precision, considering a correction for finite population (N ~ 950
students), it would be necessary a sample size of 503 students (lower than the
received valid 654 questionnaires). Also, the dimensions of the four subgroups
(from the four HEIs) are considered acceptable.

The mean age is 21.7 years (SD = 4.9, range 17-55 years), and most of the
students (67.2%) are aged 21 years or less. In all HEI, the majority of students
(86.8%) are male (EEUM 91.2%, FURB 93.0%, IFSC 74.8%, ISEP 93.3%).
Regarding classes’ regime, FURB and ISEP are the two HEIs that have both day
and after work classes. FURB has 87.1% and ISEP has 19.3% of students in after
work classes. However, all of the HEI have students with student worker status
(EEUM 7.2%, FURB 85.4%, IFSC 29.4%, ISEP 18.2%).

Table 1 summarizes the descriptive statistics regarding these variables.

Table 1 Summary of the descriptive statistics of the students’ characteristics (see Sect. 2.2 for
acronyms)

HEI EEUM | FURB | TFSC | ISEP | Total
Characteristics Percentage (%)
Questionnaires 18.9 126.0 132.6 1225 100
Gender
Male 91.2 93.0 74.8 93.3 86.8
Female 8.8 7.0 25.2 6.7 13.2
Age
<18 17.6 25.1 32.1 1.3 20.6
19 <> 21 62.4 33.9 43.3 52.7 46.6
22 <> 24 11.2 18.1 12.6 21.4 15.7
>25 8.8 22.9 12.0 24.6 16.7
Regime of class
Day 100 12.9 100 80.7 73.0
After work 0.0 87.1 0.0 19.3 27.0
Students with 7.2 85.4 29.4 18.2 37.2
student worker
status
Characteristics Mean £ S.D.
Age 209 £ 42 222 +52 20.6 + 3.9 233 £ 5.7 21.7 £ 49
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4 Research Hypotheses

In order to achieve the proposed main objective of this study more easily, sixteen
hypotheses were formulated to investigate students’ perceptions in the four HEIs
and their evolution along the first three curricular years. These hypotheses were
stated on the basis of expected students’ answers to the questionnaire distributed.
They are as follows:

Hypothesis 1. Students perceived positively teachers’ interest in contextualizing the
contents in a professional perspective.

Hypothesis 2. Students’ perception about whether teachers contextualize the con-
tents in a professional perspective is independent of the curricular year and shows a
similar behavior regardless of institution.

These two hypotheses allow understanding if and how students recognize the
concern of the teacher in contextualizing the contents in a professional perspective.
It is known that the first year usually consists of introductory courses, in the second
year some of the subjects may be more theoretical than practical, and the third year
has a different character from that of the earlier years with more specific and more
practical subjects. Also, it will be possible to understand if this awareness changes
over the years and if it is different or similar in the four institutions.

To do this analysis, the students’ answers to the item “In general, the teachers
aim to contextualize the contents in a professional perspective” (from TIP group,
TIP_4) will be considered.

Hypothesis 3. Students perceived positively teachers’ interest to present challenges
to be solved outside the classroom.

Hypothesis 4. Students’ perception about whether teachers present challenges to be
solved outside the classroom is independent of the curricular year and shows a
similar behavior regardless of institution.

In a way, these two hypotheses follow the idea of the previous ones: “students
perceive that teachers’ challenges together with the demonstration of the syllabus
applicability to real problems promote students’ interaction, satisfaction, and
motivation.”

To do this analysis, the students’ answers to the item “In general, the teachers
present challenges to be solved outside the classroom” (from TIP group, TIP_6)
will be considered.

Hypothesis 5. Students assess positively teachers’ performance.
Hypothesis 6. Students’ assessment on teachers’ performance is independent of the
curricular year and shows a similar behavior regardless of institution.

To do this analysis, the students’ answers to the item “In general, students assess
positively teachers’ performance” (from TIP group, TIP_7) will be considered.
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Hypothesis 7. Students assess positively student—teacher interaction.
Hypothesis 8. Students’ assessment on student—teacher interaction is independent of
the curricular year and shows a similar behavior regardless of institution.

If students demonstrate a positive assessment regarding this issue, this could
result in a more proactive attitude toward learning.

To do this analysis, the students’ answers to the item “In general, the student—
teacher interaction is positive” (from STI group, STI_6) will be considered.

Hypothesis 9. Students are able to realize the connection between the different
courses (or curricular units, CU) and contents articulation.

Hypothesis 10. Students’ perception on the connection between the different
courses and contents articulation is independent of the curricular year and shows a
similar behavior regardless of institution.

Any engineering degree incorporates a wide range of topics/subjects (from
mathematics, statistics, and management to specific electronics subjects), so it is
essential to create links between topics that apparently have no connection, in a
well-structured manner. One way of doing this is to include these topics in inte-
grating projects. So, it is important to understand if students are aware of this course
structure.

To do this analysis, the students’ answers to the two items “Teachers seek to
relate the contents with other CUs” and “The CU syllabus is well articulated with
prior knowledge acquired” (from COF group, COF_8 and COF_9, respectively)
will be considered.

Hypothesis 11. Students positively assess course organization and this meets the
students’ best expectations.

Hypothesis 12. Students’ assessment on course organization and students’ best
expectations fulfillment are independent of the curricular year and show a similar
behavior regardless of institution.

To do this analysis, the students’ answers to the two items “In general, the
courses meet my expectations” and “The course is well organized” (from COF
group, COF_10 and COF_11) students’ answers will be considered.

Hypothesis 13. Students are satisfied with the school and academic environment.
Hypothesis 14. Students’ satisfaction with the school and academic environment is
independent of the curricular year and shows a similar behavior regardless of
institution.

Satisfied students create a good work environment, and so they can stay longer at
school not only for academic work but also for sports and cultural activities.
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To do this analysis, the students’ answers to the three items “I'm satisfied with
the school environment and working conditions”, “I'm satisfied with the academic
environment (cultural, sporting, and recreational activities),” and “Overall, I'm
satisfied with the course” (from OS group, OS_1, OS_2, and OS_3, respectively)
will be considered.

Besides analyzing the referred answers, some correlations were tested aiming to
identify tendencies among students’ perceptions, and those correlations are
described by hypotheses 15 and 16.

Hypothesis 15. The student—teacher interaction assessment is positively and sig-
nificantly related to how students assess teachers’ performance.

If students assess their interaction with teachers positively, it would be inter-
esting to observe if and how this is related with their teachers’ performance
assessment. To do this analysis, the students’ answers given to items STI_6 and
TIP_7 will be considered.

Hypothesis 16. There is a significant and positive relationship between the students’
overall satisfaction and the students’ expectations regarding the course.

To do this analysis, students’ answers to items OS_3 and COF_10 will be
considered.

5 Results Analysis and Discussion

The results analysis of the students’ awareness of the flow of knowledge and level
of satisfaction throughout the first three years of the engineering course are pre-
sented and discussed below. The SPSS statistical tool was used for the data analysis
[16].

As the data collected from the students do not follow the normality (normality
was checked with the Shapiro—Wilk test), nonparametric tests were considered on
the analysis in accordance with the various hypotheses to test (Kruskal-Wallis (H),
for the comparison of more than two independent samples as alternative to the #-
test, Friedman (F), alternative to the z-test for dependent samples, and Spearman’s
correlation coefficient (rg) to study the relationship between two items).
A significance level of 5% was considered.

5.1 Global Results

In Table 2, the results of the eleven items are summarized in terms of mean value,
standard deviation (s.d.), and median, for the three curricular years and for the four
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HEI. Regarding the different courses, they were not considered separately as they
come from a similar area of knowledge: electrical/electronic engineering.

The descriptive analysis of the results presented in Table 2 shows that, in
average, students’ assessment is positive (mean value higher than 3). More than

Table 2 Summary of the descriptive statistics of the results for the eleven items (see Sects. 2.2
and 3.1 for acronyms)

Items Year\HEI | Mean (s.d.); Median
EEUM FURB IFSC ISEP Total
TIP_4 First 3.8 (0.8); 4 33(0.9);3 (4.1 (0.7); 4 34(09);3 3.6 (0.9); 4
Second 2.9 (0.9); 3 3.5(0.8);3 [3.3(1.0); 3 3.6 (0.7); 4 [3.3(0.9); 3
Third 3.0 (0.8); 3 33 (1.0);3 3.6 (1.0); 4 32(0.9);3 3.2(09);3
Total 3.2(0.9); 3 3.3(0.9);3 3.8 (1.0);4 34(09);3 |3.4(0.9);3
TIP_6 First 3.6 (0.7); 4 3.8 (1.0);4 (4.1 (0.9); 4 3.7(0.8); 4 |3.8(0.9); 4
Second 33 (1.0); 3 3.8 (1.0);4 3.7 (1.0); 4 3.5(0.7);3 3.6 (1.0); 4
Third year | 3.5 (0.7); 3.5 |3.5(0.9); 4 3.7 (1.0); 4 3.2(0.9);3 |3.5(0.9); 4
Total 3.5(0.8); 4 3.7 (1.0); 4 {39 (1.0); 4 3.5(0.8); 4 [3.7(0.9); 4
TIP_7 First 3.7 (0.7); 4 3.9 (0.8);4 |43 (0.7); 4 3.8(0.8); 4 4.0 (0.8); 4
Second 3.2 (0.8); 3 39(0.5);4 (4.0 (0.8); 4 3.7(0.5);4 |3.8(0.7); 4
Third 3.4 (0.7); 3 3.8(0.6); 4 [4.0 (1.0); 4 3.5(0.8);4 3.6 (0.8); 4
Total 34 (0.7); 4 3.8(0.7);4 (4.2 (0.7); 4 3.6 (0.8); 4 |3.8(0.8); 4
STL6 First 3.8 (0.6); 4 3.9 (0.8); 4 |42 (0.6); 4 3.7 (0.7); 4 [4.0(0.7); 4
Second 3.7 (0.6); 4 39(0.8);4 (4.2 (0.8); 4 3.7 (0.6); 4 3.9 (0.8); 4
Third 35(0.7); 4 3.6(0.7);4 |45 (0.7); 5 3.5(0.8);4 3.6 (0.8); 4
Total 3.6 (0.7); 4 3.8(0.8);4 (4.2 (0.7); 4 3.7(0.7); 4 3.9 (0.8); 4
COF_8 | First 3.7 (0.8); 4 3.5(0.9);4 3.9 (0.8); 4 3.7 (0.8); 4 |3.7(0.8); 4
Second 3.2 (0.8); 3 3.7 (1.0);4 3.4 (1.0);35 [3.7(0.6);4 [3.5(0.9); 4
Third 3.6 (0.7); 4 3.6 (0.9);4 (4.0 (0.9); 4 34(0.7); 3 /3.6 (0.8); 4
Total 3.5(0.7); 4 3.6 (0.9);4 3.7 (0.9); 4 3.6 (0.7); 4 3.6 (0.9); 4
COF_9 | First 3.7 (0.7); 4 3.6 (0.8); 4 3.8 (0.8); 4 3.2(0.8);3 3.6 (0.8); 4
Second 34 (0.6); 3 3.7(0.8); 4 [3.5(1.0); 4 3.6 (0.7); 4 [3.5(0.9); 4
Third 3.4 (0.9); 4 3.5(0.8); 3 3.7 (0.8); 4 3.3(0.9);3 |3.5(0.9); 4
Total 3.5(0.8); 4 3.6 (0.8);4 3.6 (0.9); 4 3.3(0.8);3 |3.5(0.9); 4
COF_10 | First 3.8 (0.7); 4 3.8(0.8);4 (4.1 (0.8); 4 3.5(0.7);4 |3.8(0.8); 4
Second 3.6 (0.6); 4 3.7(0.7); 4 |3.8(0.9); 4 3.8(0.5);4 |3.7(0.7); 4
Third 34 (0.8); 3 3.6(0.7);4 (4.1 0.9); 4 3.3(0.6);3 |3.5(0.8); 4
Total 3.5(0.7); 4 3.7 (0.8); 4 3.9 (0.8); 4 3.5(0.7);4 |3.7(0.8); 4
COF_11 | First 4.0 (0.7); 4 4.0 (0.9);4 [3.9(0.9); 4 34(09);4 3.8(0.9);4
Second 3.2 (0.9); 3 3.7(0.7);4 3.2 (1.0); 3 3.6 (0.5);4 |3.4(0.9); 4
Third 3.0 (0.9); 3 3.5(0.8);4 [3.8(0.9); 4 3.1(0.7);3 |3.3(0.9);3
Total 3.3 (1.0); 3.5 |3.7(09); 4 3.7 (1.0); 4 34(0.8);4 3.6 (1.0); 4
0OS_1 First 4.0 (0.5);4 |4.0(0.8);4 |4.1(0.8); 4 3.9 (0.6); 4 4.0 (0.7); 4
Second 33(0.7); 3 38(0.7);4 |3.7(1.1);4 |4.1(0.6);4 [3.7(0.9);4
Third 3.7 (0.7); 4 3.7(0.7);4 |3.7(0.7); 4 3.6 (0.6); 4 |3.7 (0.6); 4
Total 3.7 (0.7); 4 3.8(0.8);4 (3.9 (0.9); 4 3.9(0.6); 4 |3.8(0.8); 4

(continued)
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Table 2 (continued)

Items Year\HEI | Mean (s.d.); Median
EEUM FURB IFSC ISEP Total

0S_2 First 4.1 (0.6); 4 3.7 (1.0);4 3.8 (0.9); 4 3.7(0.7); 4 |3.8(0.9); 4
Second 3.8 (0.8); 4 3.6(09);4 [33(1.2);3 4.0 (0.6); 4 |3.5(1.0); 4
Third 3.6 (0.9); 4 33(09);3 (3.6(1.4);4 3.6 (0.9);4 |3.5(0.9); 4
Total 3.8 (0.8); 4 3.6 (0.9);4 3.6 (1.0); 4 3.8 (0.6);4 |3.7(0.9); 4

0S_3 First 43 (0.7);4 |4.1(1.0);4 |4.3(0.7); 4 3.9 (0.6); 4 |4.1(0.8);0
Second 3.8(0.6);4 [4.0(0.9);4 (40(0.9);4 |42(0.5);4 [4.0(0.8);4
Third 3.7 (0.7); 4 3.8(0.7);4 (4.1 (0.9); 4 3.8(0.6);4 |3.8(0.7);4
Total 39(0.7);4 |4.0(0.8);4 [4.2(0.8); 4 3.9 (0.6); 4 4.0 (0.8); 4

50% of the students “agree” with the statements proposed (median equal to 4).
However, in TPI_4 (In general, teachers aim to contextualize the contents in a
professional perspective) for practically all curricular years and HEI, in COF_11
(The engineering course is well organized) for the third year, and in OS_1 (I'm
satisfied with the school environment and working conditions), and OS_3 (In
general I'm satisfied with the course) in a few cases, a median of 3 was obtained
indicating a neutral position for more than 50% of the students.

In Table 2, it can also be seen that the two items with the highest score, in
average, were OS_3 (In general, I'm satisfied with the course) and STI_6 (In
general, the student—teacher interaction is positive), and by opposition TIP_4 (In
general, teachers aim to contextualize the contents in a professional perspective)
which presents the lowest score.

Figure 1 illustrates the distribution of students’ assessment regarding the eleven
items under analysis with the corresponding 95% confidence intervals strengthen-
ing the item with the highest mean score (OS_3) and the one with the lowest
(TIP_4).

In a certain sense the previous results follow the achievements obtained by other
authors, namely [1], stressing the importance of teacher and student interaction in
the engineering program student’s satisfaction, and [3], where students assume that
a more practical component helps them to be better prepared for their future career.

These observed differences in average reveal that there was a statistically sig-
nificant difference in assessment depending on which item is being considered
(F(10) = 406.7, p < 0.001).

In order to understand the differences observed, data were further analyzed by
HEI and curricular year.
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Fig. 1 Distribution of students’ answers mean and 95% confidence intervals (CI) for the eleven
items (see Sects. 2.2 and 3.1 for acronyms)

5.2 Results by HEI and Curricular Year

For the four HEI, the distribution of students’ assessment in the eleven items is
shown in Fig. 2.

Some outliers, values considered with an extreme behavior, were observed,
namely the ones corresponding to the lower classification 1 “Strongly Disagree”
(dots and stars in Fig. 2), in the majority of the eleven items in analysis.
Nevertheless, these values were considered for the present study for their impor-
tance. In fact, these outliers do not correspond to the same student reflecting a
random behavior.

The differences observed, for all the items, among the four HEIs are statistically
significant (p < 0.001 in all items). So a different behavior is observed according to
the item in study. For example, for TIP_4 item, EEUM shows an assessment score
lower than the other three HEIs while IFSC has the highest. As another example, in
COF_9, item ISEP shows a lower assessment in comparison to EEUM, FURB, and
ISFC.
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Fig. 2 Distribution of students’ answers for the eleven items in analysis by HEI (see Sects. 2.2
and 3.1 for acronyms)

When analyzing the distribution of the scores throughout the three curricular
years (Fig. 3), different patterns were observed. Generally, the first year represents
the more positive, followed by the second and the third with the lowest score. These
differences were statistically significant, except for item COF_9 (The syllabuses of
the courses are well articulated with previously acquired knowledge) (H(2) = 2.38,
p = 0.304).

Although on different areas of knowledge, other studies also ascertained that
students’ trust decreases with time [4, 17]. This could justify a higher awareness by
teachers of the need and adoption of different and new teaching methodologies
reducing student resistance to class activities.

5.3 Relevant Correlations

The student—teacher interaction assessment (STI_6) is positively and significantly
related to how students assess positively teachers’ performance (TIP_7) (rs = 0.60,
p < 0.001, Table 3). This result, somehow, might represent that the more students
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Sects. 2.2 and 3.1 for acronyms)

Table 3 Spearman’s coefficients, r,, for the correlations between the items (see Sect. 3.1 for

acronyms)
TIP.7 |STL6 |COF_10 |OS_1 |0S_2

Spearman’s coefficient, rg TIP_7 1

STI_6 0.60" 1

COF_10 |0.48" 0.46" 1

0S_1 0.40° 0.43" 0.43" 1

0S_2 0.25" 0.24" 0.31" 048" |1

0S8_3 0.50"  |0.44" 0.59" 0.60° |0.46"

“Correlation is significant at the 0.01 level (1-tailed)

interact with teachers in class the more positively they assess teachers’ perfor-
mance. This, in some sense, underscores the importance of communication between
students and teachers helping the understanding of the students’ feedback on

teaching [9, 18].
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There was a significant positive relationship between the students’ overall sat-
isfaction (OS_3) and the students’ expectations regarding their course (COF_10)
(rs =0.59, p <0.001, Table 3). This correlation represents a positive result
showing that in average students are satisfied with the course and their initial
expectations have been met.

5.4 Hpypotheses Validation

Table 4 summarizes the results for all hypotheses identifying its veracity.

The students, in average, assessed positively all the items TIP_4, TIP_6, TIP_7,
STI_6, COF_8, COF_9, COF_10, COF_11, OS_1, OS_2, and OS_3, allowing to
confirm hypotheses 1, 3, 5, 7, 9, 11, and 13 (differences are not significant, see
“No” in Table 4). However, this perception changes along the years and between
the HEI (differences are significant for hypotheses 2, 4, 6, 8, 10, 12, and 14, see
“Yes” in Table 4).

These results show that students’ awareness regarding the flow of knowledge
changes somewhat over the years and by HEIL. At some point, students throughout
their course get lost and become unable to interconnect the contents learned.

There is a significant and positive relationship between the students’ overall
satisfaction and the students’ expectations regarding the course. Also, there is a
positive relationship between the way students assess their interaction with teacher
and how they assess teachers’ involvement (differences are significant for
hypotheses 15 and 16, see “Yes” in Table 4).

Table 4 Summary of the results regarding the sixteen hypotheses (see Sect. 3.1 for acronyms)

Hypothesis | Item | Significant Hypothesis | Item Significant
differences differences

1 TIP_4 | No 9 COF_8; 9 No

2 TIP_4 | Yes 10 COF_8; 9 Yes

3 TIP_6 | No 11 COF_10; 11 No

4 TIP_6 | Yes 12 COF_10; 11 Yes

5 TIP_7 | No 13 0S_1;2;3 No

6 TIP_7 | Yes 14 OS_1;2;3 Yes

7 STL6 |No 15 STI_6; TIP_7 | Yes

8 STI_6 | Yes 16 0OS_3; Yes

COF_10
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6 Conclusions

This study presents and discusses some results on students’ perceptions in
electrical/electronic engineering courses from four higher education institutions:
two Portuguese (Instituto Superior de Engenharia do Porto, ISEP, and Escola de
Engenharia da Universidade do Minho, EEUM) and two Brazilian (Instituto Federal
de Santa Catarina, IFSC, and Universidade Regional de Blumenau, FURB). Six
different courses were chosen: two from ISEP, two from IFSC, one from FURB,
and one from EEUM. For each of the six electrical/electronic engineering degrees,
the first three curricular years were analyzed, corresponding to the first cycle of
higher education, with a total of 654 questionnaires considered valid for analysis.

In general students’ assessment of all the eleven items considering teachers’
involvement perception (TIP), student—teacher interaction (STI), course organiza-
tion and functioning (COF), and overall satisfaction (OS) is positive (mean higher
than 3, in a 5-point Likert scale).

When the results are analyzed by HEI and by curricular year, there are statis-
tically significant differences between the four HEIs and the three years.

Regarding the four HEI, in many items, the best scores are obtained in IFSC.
One of the factors that might justify these results is the novelty of the degree
(started in 2013), although a more detailed analysis of other possible reasons would
be important and necessary.

Along the three years, the students’ awareness of their course, in average, becomes
more critical, i.e., from one year to the next, the students’ assessment, in general
decreases slightly. The analysis performed also shows that in general students do not
understand the articulation of contents and the flow of knowledge along the curricular
years and between curricular units. This might confirm that it is important to include
integrating projects in all curricular years, and not only in last years, as it is more
usual. This will have an impact on students’ teaching/learning process as a first
contact with real engineering problems and as a collaborative learning [19-21]. These
latter aspects can be an indication that students do not understand the flow of
knowledge in the first three years, which strengthens the idea of a further research to
be undertaken considering the second cycle of studies (fourth and fifth year).

The students’ assessment depends on which item is being analyzed: in general,
students are satisfied with the course and with student—teacher interaction (highest
score), and by opposition, students perceive that teachers do not contextualize the
contents in a professional perspective (lowest score).

The students’ overall satisfaction and the students’ expectations regarding the
course are positively related. Also, there is a positive relationship between the way
students assess their interaction with teacher and how they assess teachers’
involvement.

The results analyzed in the present work point out that there are no significant
differences when considering the two countries, revealing that two countries do not
necessarily imply two realities, but instead work with the same objective: to create a
space to disseminate, share, and generate knowledge.
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Future work will include the analysis of students’ feedback in the second cycle

of studies in the four institutions. Also, authors are considering the possibility of
extending the study to higher education institutions in other countries.
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