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STRATEGIES IN LEARNING TO USE A COMPUTER
APPLICATION PROGRAM

Leemkuil, Centre for Applied Research on Education
(OCTO), University of Twente, Enschede, The Netherlands

Introduction
A commonly used strategy in teaching students to use a programming language or
a computer application program like a spreadsheet, a database management
system or a ..Jrd processor, is to put them behind a computer and give them a
textbook with expository information, problems and tasks. In this situation the
students have the opportunity to apply the newly acquired information directly on
the computer. Several researchers (Hiltz and Kerr, 1986; Carroll and Rosson,
1987; Van Merrienboer and Krammer, 1987; Van Dijk, 1988; Weida, 1991) have
noticed that students in this situation do not read the information very well but
focus their attention on the problems. When solving the problems they don't plan
their activities but they just start typing. This continues until something does not
work correctly, in which case the student looks for help from the textbook, the
instructor, a friend or the help key. The students relie heavily on a trial-and-error
method. This doesn't seem to be an effective strategy. Carroll and Rosson (1987)
state that in designing training material one has three options, attack this strategy,
try to limit the effects of it or, capitalize on the strategy. In the experiment presented
in this paper two of these options will be investigated.
The computer application program which was used in this study is Data Stet
(Databases and Statistics). DataStat is a program which consists of two
components: a relational database management system (RDBMS) and a statistical
package. The RDBMS Is used to select data from databases. The query language
which is used in this system is based on SQL (Structured Query Langauge), the
international standard language for relational databases. The selected data can
be transferred to the statistical package to analyze the data. This package offers
several possibilities to represent frequency distributions and relations between
variables.
In the study reported here two treatments were used. In the first treatment a
textbook was used to present the information about the use of DataStat to the
student. The information was divided In 5 chapters. Following after the expository
information of each chapter, were some problems which the students had to solve
by using Data Stat. While reading the information in a chapter the students could
use Data Stet, although this was not stimulated. In the second treatment the same
information was presented to the student by means of an Instructional
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computerprogram in stead of a textbook. While working with this computerprogram
the students could not use Data Stat. The problems which had to be solved by
using Data Stet, were presented in a reference book, In which also an overview of
the content of the databases was given. In this treatment the student had to read
the information in a chapter of the instructional computerprogram first, then leave
this program and start up DataStat to solve the problems. The students in the first
treatment group have the opportunity to use the strategy they adopt
spontaneously, while the students in the second treatment group could not use this

strategy.

Method
Subjects
Subjects were 66 fifth grade high school students (5 vwo) from two different
schools (two classes in each school). Each class has a c.,fferent teacher. All of the
students in one of the classes of each school were in treatment one and all of the
students in the other class were in treatment two. Each student had a computer at
his disposal.

Procedure
The experiment consisted of eight sessions. In the first session a test to asses
field(in)dependence (a version of the Group Embedded Figures Test) was
administered and general information about DataStat and the instructional
material was given. In the next six sessions students worked with the instructional
material and Data Stat. 'n the last session a posttest was administered. Because of
practical reasons (availability of the computers) this was a paper and pencil test.
The students could not use a computer while making the test. The students were
also asked to indicate if they had any experience with the query language SQL

and to write down their math grade.

Results
In table 1 the mean scores on the posttest are given. As can be seen students in

the textbook treatment group have a mean score that is 20 points higher than the
other treatment group. An analysis of variance reveals that this difference is
significant, F(1,64) = 12.19, p = 0.001. Table 1 also shows that this difference is
found in both schools. These effects are also significant, school 1: F(1,36) = 9.06, p

= 0.005 and school 2: F(1,26) = 5.49, p = 0.027.
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Table 1
Mean scores and standard deviations (In parentheses) on the posttest for both
treatment groups overall, and for each treatment group in the each of the two
schools.

Mean posttest score 103.59 (24.96) 83.71 (21.27)

Mean score school 1 110.44 (22.23) 91.33 (25.41)

Mean score school 2 95.33 (25.41) 70.77 (21.77)

Table 1 furthermore shows that the students in school 1 have mean scores that are
higher than those of the students in school 2. The reason for this difference
between schools may be that a part of the students in school 1 already had some
experience with the query language SQL in previous years (not with DataStat),
while in school 2 almost everybody did not have this experience. To test if SQL
experience is an important factor, the mean posttest scores were computed for
those students who had SQL experience (mean score 108.04, S.D. 19.16) and
those who did not (83.18, S.D. 23.71), regardless of the treatment group in which
they were. An analysis of variance shows that this difference Is significant, F(1,64)
= 20.42, p = 0.000. So, SQL experience Is an important factor. Therefore, it is
important to investigate if both treatment groups differ in SQL experience. In the
textbook group 44% had SQL experience and in the computer group 38%. This is
a minor difference. So it can be concluded that SQL experience does not account
for the difference between treatment groups.
The two other individual difference variables which were measured also don't
seem to cause the difference between the groups, because the group means of
these two variables, mathematics grade and field(in)dependence, are comparable.
Mathematics grade mean scores are: 6.13 (1.66) and 6.06 (1.06). And the mean
field(in)dependence-scores are: 15.69 (7.92) and 14.76 (5.99). The correlation
coefficients of these two variables and the posttest-score are low: r = 0.19 for the
correlation between mathematics grade and posttest-score, and r = 0.26 for the
correlation between field(in)dependence-score and the posttest-score.

Discussion
The significant difference on the posttest score between the two groups seems to
be caused by the treatment, and not by factors like experience and ability or by
school or teacher related factors. In which way do the two treatments differ? They
differ in two ways. Firstly, the instructional text is delivered by means of a textbook
in the first treatment group and by an Instructional computerprogram in the second
group. Secondly, in the first treatment group students have the opportunity to work
with DataStat while they are working through the instructional text and In the
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second treatment group students don't have this opportunity. It is hypothesized that
the second factor Is the most Important one. From observations It Is concluded that
most of the students in the first treatment group actually use DataStat while they
are working through the Instructional material. And although they don't read the
material very well, they are actively engaged in working with DataStat, while the
students in the second treatment group, by force, are more passive. The students
in the first treatment group have the opportunity to use the strategy they adopt
spontaneously, while the students In the second treatment group could not use this
strategy. In accordance with Carroll et al. (1988) It is hypothesized that the second
treatment group performs worse because there is a mismatch between the
instructional material and the learning strategy students adopt spontaneously in
this kind of situations. Carroll et al. advocate a training design that capitalizes on
manifest learning strategies.
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