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Abstract

In Mexico recently a variety of online teaching support has begun to be used for giving
higher-education courses. However, little is known about students’ perceptions of this
matter. The purpose of this work was to find out the opinions of the university students
who took a computer-aided course that used the Internet for turning in assignments,
taking exams and receiving tutorial advice. The differences of opinion were analyzed,
considering socioeconomic variables, and variables of academic performance. The results
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indicate that the students favor the use of this kind of educational support, and that there
were no important differences of opinion.

Key words: Education via Internet, online courses, students’ perceptions.

Resumen

En México, recientemente, se han empezado a utilizar una variedad de apoyos did4cticos
en linea para impartir cursos formales en la educacién superior. No obstante, poco se
sabe de la percepcion de los estudiantes al respecto. Este trabajo tuvo el propdésito de
conocer la opinién de los estudiantes universitarios al ser expuestos a un curso con el
apoyo de Internet para entregar tareas, realizar exdmenes y recibir asesorias. Se
analizan las diferencias de opinibn considerando variables socioeconémicas y de
desempefio académico. Los resultados indican que la opinion de los estudiantes favorece
la utilizacion de este tipo de apoyos educativos y que no hubo diferencias importantes en
su opinién.

Palabras clave: Educacion via Internet, cursos en linea, percepcién de estudiantes.

[. Introduction

As the use of the Internet and its technologies are becoming more popular for
supporting the teaching/learning process, especially in institutions of higher
education, there is coming into use a diversity of terms to refer to this new
educational modality. Computer-assisted instruction, instruction and training
assisted by computer, education via the Internet and virtual education are terms
related to systems used to perform various activities of teaching, learning,
consultation, guidance and training (Nufiez-Esquer and Sheremetov, 1999). As
methods of distance education, they are characterized by the elimination of the
spatial and temporal synchrony of teachers and students, in other words, face-to-
face communication between the educational actors involved in education; this
allows them to establish direct connections in a forum that hides ages and
identities.

In general, these modalities can be used in two ways: as a means of transmitting
instruction, and as didactic resources that support the teaching/learning process. In
this paper, we explore the second option, meaning that online teaching aids are the
computational tools used to complement instruction and reinforce learning. Among
these tools are Internet discussion forums to expand what was seen in class, and
Email to provide advice to the student.

The social necessity of expanding the educational offer

The great challenges in developing countries require transforming the structures of
educational institutions to meet the demands for access to higher education. This
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is especially true for the various social groups who, for an assortment of reasons,
have no access to education, or who require more flexibility (Sanchez-Soler, 1999).

To meet this challenge, the International Commission for Century XXI Education
stresses the importance of open and distance education, and considers among its
priorities, the use of new information and communication technologies to support
educational processes, as well as the use of research for scientific and educational
development (Amador-Bautista, 2000).

Consistent with these declarations, UNESCO and the ANUIES have programmed
among their priority themes, open and distance learning, especially that based on
the new electronic technologies of communication. For these reasons, Mexican
universities recently have begun to offer a variety of online courses considering
three factors: (1) population growth, (2) economic constraints and space in
educational institutions and (3) the advancement of new digital technologies.

However, it is important to note that institutions of higher education may meet with
unexpected difficulties in finding a demand for the virtual mode if they do not have
a good understanding of the perceptions and attitudes of students towards this new
educational model which, although it has great advantages, also requires certain
skills and a more active participation of the learner. In this context, it is important
to study the attitudes, perceptions and behaviors that students experience when
taking distance-learning courses.

Given the backlog of knowledge and skills in the pedagogical use of technology as
concerning the technology itself, the generation of new educational modalities has
prompted several authors to take an interest in reviewing this new educational plan
to determine its scope and to identify its principal problems.

Impact of computer-aided instruction on the student

In general, international research relating to the use of computer-assisted
instruction has produced encouraging preliminary results: students experience
significant gains in their achievement, and improve their disposition toward learning
(Okolo, 1991). In particular, there have been a variety of studies to compare
traditional education with distance education (Souder, 1993), to learn the styles
and components of virtual learning (Schlosser and Anderson, 1994), to find out
what roles the actors of the educational process should assume, (Olsen and
Krendl, 1990; Inoue, 1995), and to identify the variables involved in the teaching
model (Marcinkiewicz, 1993-94), among other things.

Meanwhile, national research on the use of computers for educational purposes is
very recent and limited, and is carried out mainly in public universities. In a study
on the current state of knowledge, Ramirez (2001) consulted the last five years of
reports from memoirs of national congresses on education and computing, as well
as the ARIES database of the National Autonomous University of Mexico (UNAM). He
found that only 10% of the studies are concerned with distance education. At the
higher-education level, he observed that the attitudes of students toward the used
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of computers were positive, and that almost all the reports were of a descriptive
type. The author concludes that there is little empirically-validated knowledge about
the use of computers, especially concerning their impact on scholastic
achievement.

Interestingly enough, there is very little research exploring the perceptions of
students who experience firsthand the benefits and problems of the new
educational modalities. Most of the studies of distance-learning systems have
focused on aspects relating to dropping out of class, dropping out of school, or
students’ academic performance (Torres, 1999).

The assessment of student opinions is important, and is essential for evaluating,
updating, and refining the virtual curriculum (Coussement, 1995), and for
developing learning activities, so as to minimize problems and maximize the
potential of this new pedagogical modality.

Purpose of the work

Because of the above mentioned information, the purpose of this study was to
determine the views of students who took an undergraduate college course based
on Internet technology. This article is a byproduct of a Master’s thesis entitled
“Development and validation of a computerized system to manage tasks,
examinations and counseling via the Internet” (Organista, 1998), in which there
was developed a system using Internet technology that allowed: a) management of
homework, b) administering exams and c) answering questions and providing
advice to the student. The information derived from the application of that system
let us validate it technically and pedagogically. The latter was done by means of
the students’ opinions, which were analyzed considering some socioeconomic
variables as well as the students’ academic performance.

Il. Method

The original study had two methodological components: 1) The development and
implementation of the system to manage assignments, tests and counseling (TEA)
via the Internet. Since this has been previously described elsewhere (see
Organista, 1998; Organista and Backhoff, 1999), we give here only an overview.
2) Application and validation of the TEA system in a natural educational setting. To
validate the system we sought the views of students, which constitute the focus of
this study.

Development of the TEA System

This computerized system was developed using Internet programming tools, and
was installed on a Web server on a pc. The system includes the following modules:
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e Access control, which assigns a user name and a secret password for
accessing the TEA System. This module allows the user to record the date and
time of access, the frequency of accesses, the total time of each one, and their
origin (IP address).

e Support for the course, which includes general information, agenda,
bibliography and various Internet addresses.

e Tasks, which describes and manages online assignments the student must
complete during the semester, in the format which the instructor provides,
limiting their delivery dates and time desired.

¢ Examinations, which describes and manages the five tests scheduled for the
semester, available to be taken only at certain dates and times.

e Consultancy, carried out through two operating modalities: a) online counseling,
through discussion forums and email;, and b) the talk service of the UNIX
operating system.

TEA System Application

The TEA system was used in the fall of 1997 in the course Teleprocessing Systems
(eighth semester) of the uABC (Autonomous University of Baja California) School of
Accounting and Administration’s BA Program in Informatics. The purpose of the
course was to train students in the management of data-communication
technology. It was conducted in a presencial manner, with the support of
traditional audio-visual resources. However, homework, tests and advice were
given in two ways: the traditional way (pencil and paper, and face to face) and via
Internet (TEA system).

Students. This study involved 58 learners chosen from two groups of regular
students, who were exposed to two teaching modalities: face to face, and via
Internet. By the very nature of the study program, the students knew the use of the
computer, but had not mastered the Internet technology.

Measurements and evaluation tools. The information in this study was obtained
from two sources: socioeconomic credential, and opinion poll:

e Socioeconomic credential. Using this, we collected the following socio-
economic and academic variables: gender, marital status, employment, age
and scholastic achievement.

e Opinion Poll. With this instrument information was gathered on how students
perceived the TEA system, and on the pedagogical and technical issues
detected during its implementation. It is important to note that the original
survey consisted of 24 items, of which eight were selected as more relevant for
this study: five on the students’ learning process, and three on the TEA system
(see Table I). The survey used a Likert scale (where 1 meant the lowest score
and 6 the highest) as well as open questions.
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Table I. Questions selected from the opinion poll

Descriptors

Questions

Improved Do you think using the TEA System improved your
interest interest in the subject Teleprocessing Systems?
Improved Do you think using the TEA System improved your
learning learning in the subject Teleprocessing Systems?
Improved Do you think using the TEA System improved

communication

communication with your teacher and classmates
during the Teleprocessing Systems course?

Improved
participation

Do you think using the TEA System Improved your
class participation during the Teleprocessing Systems
course?

Academic
performance

Do you think the TEA System contributed to improving
your academic performance during the course?

TEA evaluation

What is your evaluation of the TEA System from the
perspective of a general user?

User-friendly
system

How user-friendly do you think the TEA System was?

Liked TEA

Did you like using the TEA System as a support tool

for the Teleprocessing Systems course?

Procedure. To observe the operation of the TEA system, we chose a design in
which 50% of students in the two groups alternated in the use of this system. The
semester, which lasts 15 weeks, was divided into three stages (see Table II). In the
first of these the traditional teaching model was followed; students’ scholastic
record was obtained, and the socioeconomic credential was applied. During the
second stage, half of the groups used the TEA system. At the end of this stage the
opinion poll was applied to the other half of the students. During the third stage, the
subgroups were alternated, and at the end of the period, the same survey was
applied to the students who used the system.

Table Il. Stages into which the course was divided during the study

Groups | Subgroups | N Stage 1 Stage 2 Stage 3
A 1A 17 Traditional TEA Traditional
2A 17 Traditional Traditional TEA
B 1B 12 Traditional TEA Traditional
2B 12 Traditional Traditional TEA
lll. Results

In the original draft for the TEA system implementation, we actually worked with four
groups of students, as shown in Table II. However, for the purposes of this study it
was not necessary to consider that division—which is shown for reference only—to
discuss their views.
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The socioeconomic characteristics of the students, taking into account the above,
are shown in Table Ill. As we can see, of the total 58 learners, 41% were men and
59% women. Most students were single (81%). Sixty-seven percent of them were
employed, while the rest devoted themselves only to school. The average age of
the students was approximately 23.3 years. Finally, their academic performance,
based on their average grades in high school and the university, was 8.23 and
8.59, respectively.

Table Ill. Characteristics of the
students surveyed

Characteristics N
Gender Male 24
Female 34
Marital Single 47
status Married 11
Employed Yes 39
No 19
Age Average 23.3
Scholastic Average: 8.23
achievement | high school
Average: 8.59
UABC

Note: The status “married” includes
all types of unions.

The opinions of students regarding the eight TEA-system questions (see Table 1)
are shown in Table IV. As we have already mentioned, the student answered each
of these questions in a Likert scale, in which the value 1 represented the lowest
score, and 6, the highest. This table presents the frequencies, means and standard
deviations of the opinions. As we can seen, most responses are grouped in values
4, 5 and 6 of the scale, with the means varying from 4.77 to 5.65. This shows that
the majority of students’ opinions were favorable toward the use of the TEA system
as a means of support for doing their assignments, taking tests, and receiving
advice.
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Table IV. Distribution of frequencies and basic
descriptives of students’ opinions

Scale Descriptives

Descriptors 1 6 Stand.

(none) 2 . 4 S (much) LT Dev.
Improved interest 1 1 2 6 24 24 5.12 1.04
Aided learning 1 0 1 8 23 25 5.19 0.95
Improved 1 1 2 8 26 19 5.00 1.04
communication
Improved 2 1 3 11 26 15 4.77 1.16
participation
Academic 1 1 2 7 27 20 5.03 1.03
performance
TEA evaluation 0 0 0 2 33 22 5.35 0.55
User-friendly system 0 0 0 4 13 40 5.63 0.62
Likes TEA system 0 0 0 1 18 39 5.65 0.52

One way to know the efficiency of the system based on the opinion of students is
by calculating as an indicator what we called the “relative importance” of the
system. This indicator is calculated in the following manner: (a) the maximum
possible value a question could obtain was calculated by multiplying the highest
value of the scale (6) by the number of students who responded (58); the result
(348) was equal to 100% of this indicator; (b) the score was calculated for each
guestion, adding up the products of the scale values by their frequencies; (c) with a
simple rule of three, we calculated the relative importance of the question.

Figure 1 presents the results of this analysis. Here you can see that the relative
importance of the questions ranged roughly between 80% and 94%. The higher
opinions tell us that the students liked using the TEA system as a support for the
instruction they received. Furthermore, the system was user-friendly in its
operation, favored the learning of the course and improved student interest.

As for the lower opinions, they show that the weakest aspect of this modality lies in
students’ classroom participation and communication; although it was not
necessarily bad, that was where the system helped least.
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Liked TEA
User-friendly system
Improved learning
Evaluation TEA
Improved interest
Academic achievement

Improved communication

Improved participation

70 75 80 85 90 95 100

Relative importance (%)

Fig. 1. Relative importance of students’ opinions
regarding use of the TEA

To know whether the opinion of the students varied according to their personal
characteristics, an analysis of variance was made using the One way ANOVA and
Levene’s tests to compare the homogeneity of variances, with the statistical
package spss (v.10.0). Table V shows the means of the responses of students
grouped by gender, marital status, employment status, age and achievement. It is
important to note that for the case of age and achievement, the subgroups were
formed considering the medians of these variables. Thus, students in the “high”
group were those who were above the median; and the “low” group, those who
were below this parameter.

Table V. Means of students’ opinions according to their personal characteristics

Aided | Improved | Improved | Acad. | Evalua- [ User- .
Variable | Subgroup| N I?:ﬁ;?;’;d learn- | commu- parti- |achieve-| tion friendly L'Tl;id
ing nication | cipation ment TEA System

Gender Female | 34 5.20 5.24 5.00 5.06 5.15 4.41 4.59 5.74
Male 24 5.00 5.13 5.00 4.38 4.88 4.26 4.70 5.54

Civil Single 47 5.11 5.17 4.94 4.70 4.96 4.35 4.67 5.66
State Married 11 5.18 5.27 5.30 5.09 5.36 4.36 4.45 5.64
Employed No 17 4.76 4.82 4.94 4.53 4.82 4.35 4.70 5.53
Yes 41 5.27 5.34 5.03 4.88 5.12 4.35 4.60 5.71

Age high group| 33 5.03 5.21 4.97 4.76 5.03 4.36 4.64 567
low group | 25 5.24 5.16 5.04 4.80 5.04 4.33 4.62 5.64

Scholastic | high group| 31 5.45 5.45 5.17 4.87 5.00 4.33 4.63 5.74
acnf:leer\]/te- lowgroup | 57 | 474 | a80 | 481 4.67 507 | 437 | 462 | 556
Revista Electrénica de Investigacion Educativa Vol. 4, No. 1, 2002 9
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Tables VI and VII show the results of analyzing variance and homogeneity.

As we can see in Table VI, of the 40 comparisons made, very few were significant
(p <0.05). Additionally, if we take into account that their variances were not always
homogeneous, as shown in Table VII, we can say that we have found only two
significant differences in students’ opinion: (1) students of lower scholastic
achievement perceived an improvement in their learning and (2) women perceived
that the system improved their class participation. These results imply that the
opinion of students is quite uniform regarding the use of the TEA system in a
university course.

Table VI. Results of the ANOVA (F) test for each variable

Aided | Improved | Improved | Acad. User- .
Variable | Subgroup | N | V Improved learn- [ commu- parti- achieve =7l friendly Sl
interest : o e TEA TEA
ing nication | cipation -ment System
Gender Female 34 |F 0.542 0.189 0.000 5.300 0.990 | 1.031 | 0.413 |2.026
Male 24 | Sig 0.464 0.666 1.000 0.025* 0.324 | 0.314 | 0.523 |0.160
Marital Single 47 |F 0.046 0.103 1.019 1.010 1.409 | 0.007 | 1.128 |0.018
Status Married 11 | Sig 0.831 0.749 0.317 0.319 0.240 | 0.933 | 0.293 |0.894
Employed | No 17 |F 2.887 3.785 0.077 1.096 1.018 | 0.000 | 0.348 |1.447
Yes 41 |Sig 0.095 0.057 0.783 0.300 0.317 | 0.985 | 0.558 |0.234
Age highgroup |33 |F 0.569 0.043 0.066 0.019 0.001 | 0.041 | 0.005 |0.038
low group 25 | Sig 0.454 0.837 0.798 0.891 0.972 | 0.840 | 0.946 |[0.847
Scholastic | highgroup (31 |F 7.444 5.522 1.661 0.447 0.074 | 0.063 | 0.001 |1.923
Achievemt. | low group 27 |Sig| 0.008* | 0.022* 0.203 0.507 0.786 | 0.802 | 0.982 |[0.171
* p<0.05
Table VII. Test results of Levene’s homogeneity of variances
(F-Lev) test for each variable
Aided | Improved | Improved Acad. User- .
Variable Subgroup N Pr Ir.':}?;?gftd learn- | commu- parti- achieve- ETan;\I. friendly L_'I_kEid
! ing nication cipation ment System

Gender Female 34 | F-Lev 2.904 1.142| 0.835 0.749 0.302 1.263 | 0.387 2.146

Male 24 | Sig 0.094 0.29 0.365 0.391 0.585 |0.266 | 0.537 | 0.149

Marital Single 47 | F-Lev 0.007 |0.329| 0.507 2.708 1.337 1.741 | 4.577 0.000
Status Married 11 | Sig 0.933 |0.568| 0.479 0.105 0.252 |0.192 0.037* | 0.992

Employed | No 17 | F-Lev 1.528 (0.148 0.49 3.8 1.064 0.51 | 0.885 5.28
Yes 41 | Sig 0.222 |0.702| 0.487 0.056 0.307 |0.478( 0.351 | 0.025*

Age high group | 33 | F-Lev| 0.232 |1.253| 2.828 0.16 0.047 |0.001| 0.075 | 0.629
low group 25 | Sig 0.632 |0.268| 0.098 0.691 0.83 0.982| 0.785 | 0.431

igﬂf’e'sza'ft {g\?vh group 131 JFlev| 10155 |2945| 1.913 | 7.213 488 | 1.37 | 0.008 | 6.517
group | 57 | sig | 0.002¢ [0.092| 0.172 0.01* | 0.031* |0.247| 0.928 | 0.013*

* p<0.05

Finally, so that we could understand the problems faced by students when using
the Internet system, we asked them in the survey to specify the most important
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aspects that, in their opinion, should be improved. Table VIl shows a summary of
student responses on problems encountered, and suggestions for solving them

It is interesting to see hat the issues raised are technical and not pedagogical, a
most encouraging aspect from the pedagogical standpoint. However, we must
recognize that an essential part of the success of distance education is the efficient

operation of the equipment and communication system.

Table VIII. Description of the types of problems and suggestions
related with the use of the TEA System

Type:

Problems:

Suggestions

Of TEA System

With programming, adding more
options, configuring fonts, add
acknowledgment or having
received, browser incompatibility.

Improve programming,
propose more activities,
add modules.

Of computer
classroom

Lack of notices on computers
with failures, restricted hours,
assignment of pcs, saturation of
the room, few pcs, boot disk
failure.

Identify equipment
problems, label, post in
room, plan access,
increase the number of
computers in the room,
make reservations for use.

Communication/
equipment

Problems in sending, faulty
keyboards, communication slow,
faulty Internet connection.

Update the TEA server,
available 24 hours, web
supervision.

V. Discussion

In general, the results confirm that the use of new digital technologies to support
teaching/learning process are well received by students in higher education.

The opinion of college students after using a computerized system to manage
tasks, testing and consulting services, favors the incorporation of this modality into
their regular courses. In particular, students perceived that their interest was
improved by the course, and that it encouraged learning. The least-favored aspects
were class participation and interpersonal communication. In this regard, we
should note that one might expect that the inclusion of the computer as a nerve
center for academic liaison would alter the type of interaction occurring in a
classroom where traditionally the model of communication has been face to face.
Therefore, an educational challenge for computer-assisted learning is to improve
the interaction between teacher, machine and student.

On the other hand, it is interesting to note that there are virtually no significant
differences in the opinions of students related with the following variables: gender,
age, marital status and scholastic achievement. Few significant differences were
observed in low-performance students who perceived that the TEA system
increased their interest in the course and improved their learning. In the case of the
gender variable, the significant difference recorded has to do with the perception of
women regarding the improvement of their class participation; contrary to the
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findings by Olsen and Krendl (1990) who commented in their study that those of
the feminine gender maintained somewhat skeptical attitudes toward the use of
technology, and that this did not change with time.

Finally, we must say that the results presented here must be tempered by the fact
that students who participated in this research were studying informatics, so it
would be expected that they would have a positive attitude toward what was
related to new communication technologies. An opinion concurring with the above
was expressed by Waern and Ramberg (1996), who noted that students’ prior
knowledge and computing experience are factors that significantly influence their
perceptions concerning incorporating the computer into the educational process

In conclusion, in the students’ opinion, the incorporation of new communication
technologies in the classroom is a real alternative that helps break down barriers
imposed by space and time on the teaching/learning process. However, it is
important to take into account that to optimize the educational process, we must
know the problems students face regarding these media, both technical and
pedagogical. On the latter will depend whether the use of computers will be an
alternative as a support tool for Mexican education. Finally, it is considered urgent
and necessary to promote well-designed research projects that will give answers to
the many questions which remain unanswered. As examples, we mention the
following: (1) differences of opinion of students with diverse personal and academic
characteristics (e.g. educational level, age, vocational interests, etc.) and (2)
student satisfaction regarding various components of the teaching/learning process
(e.g. time spent, activities, interaction with the teacher, counseling received, etc.)
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