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The mainframe based computer managed learning (CML) system in use at Curtin
University of Technology generates approximately 30,000 student tests each year. Although
the CML system is  an old tool used mainly for summative testing it has features that enable
its use for formative assessment. This paper reports the results of an Accounting study
investigating student performance on CML assessed tests as well as possible factors
affecting either performance or choice to sit the practice test. Student ability, anxiety and
attitude to CML were investigated. The data do not suggest that the more able students sat
the practice test. Neither does it suggest that either attitude to CML or anxiety affect
student choice to sit a practice test. Student anxiety levels did not affect CML test
performance.  The 78 (41.1%) students who chose to sit the optional practice test
performed better on the assessed test than those who did not (72.9% vs 65.6%, p=0.003).
Students liked the CML system and felt it accurately assessed their understanding of the
unit. The results of the present study suggest that CML is an effective formative assessment
tool and that students should be strongly encouraged to sit a practice test before each
assessed test.

Introduction

Computer managed learning (CML) systems are software packages with several
common features, including generating tests from banks of questions, marking the tests
generated, analysing the results and keeping records of students’ marks and progress.
Most systems are able to generate tests that use multiple-choice, true-false, short
answer, matching, calculation and assignment questions. They usually have the ability
to mark all except the assignment questions, although the short answer questions are
often quite restrictive. CML systems have been used for many years predominantly for
summative assessment.

The computer managed learning system in use at Curtin University of Technology is a
mainframe-based computer testing system run through a central testing laboratory. Each
year approximately 30,000 student tests are generated and marked by the system.
Questions are held in testbanks and students draw randomly generated tests according to
parameters set by the lecturers but held within the CML system. Most lecturers use the
CML system for part of their summative assessment with tests typically contributing
about 20% to the final unit mark. However, not all lecturers allow students to sit a
practice test and if they do this is only before the first assessed test.

Several studies (Sly, 1999a; Sly, 1999b; Sly & Rennie, 1999; Sly & Western, 1998)
have previously shown that students who do a practice test tend to increase their
performance on the subsequent assessed test. The increase in performance is not
restricted to any particular subject discipline and the range of the increase in group
mean mark is 5 to 30 percent with effect sizes from .34 to 2.0 (Sly & Rennie, 1999).
When given the choice to take an optional practice test, an average of 55% of students
choose to do so, however this ranges across subject disciplines from between 40% and
69%.
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The present study was undertaken both to demonstrate that those students who perform
a practice test score higher marks on the subsequent assessed test and to determine
possible factors affecting both student choice to sit a practice test and student
performance on the subsequent assessed test.

Methods

Students enrolled in a first year Accounting unit of one semester duration participated in
this study. They were able to sit a CML practice test prior to their CML assessed test.
The CML component of the unit assessment consisted of an optional ten-question
practice test and three compulsory twenty-question assessed tests. All questions were
multiple choice. Only the first assessed test is considered in this study as it was the only
test preceded by a practice test. It covered material from the four topics: Business and
Accounting, Introduction to Financial Statements, Measurement of Profit, and  Owners
and Creditors as Users of Accounting Information. The content covered by the practice
test was 75% of the content covered by the assessed test.  Differences in scores between
groups were tested for statistical significance using t tests. The magnitude of the
difference was examined using effect sizes where effect size is the difference between
means divided by the pooled standard deviation (Hedges, 1981). Effect sizes for the
correlated comparisons are calculated following Dunlap, Cortina, Vaslow and Burke
(1996).

Student ability, student attitudes to CML, and student anxiety were investigated in order
to determine possible reasons for students’ choice to sit a practice test. Anxiety was also
investigated in relation to CML test performance as scores on anxiety measures usually
show negative correlations with performance on achievement tests (Anderson & Sauser,
1995; Culler & Holahan, 1980; Gross & Mastenbrook, 1980; Hembree, 1988; Hunsley,
1985; Mandler & Sarason, 1952; Paulman & Kennelly, 1984; Sarason, Davidson,
Lighthall, Waite & Ruebush, 1960; Williams, 1996; Zoller & Ben-Chaim, 1988).

The final examination for the semester was the performance measure used as an
indicator of student ability for this group of first year Accounting students. This
examination was worth 50% of the total unit mark, covered the entire course and was
not run on the CML system.

Student attitudes to CML were investigated by an eight-question survey handed to
students at the end of the unit. Questions were asked about the student’s attitudes to the
CML testing system as well as their use of the practice test. Those students who sat the
practice test were asked how they prepared for the test and how they felt it helped their
performance on the assessed test. Those who chose not to sit the practice test were
asked why they did not. Where appropriate, students responded to a five point Likert
scale. They were also given three opportunities to add unstructured responses.

The anxiety component of the study was designed around self-evaluation
questionnaires. During a lecture, prior to the practice test being available, students were
asked to complete a self-evaluation questionnaire that measured trait anxiety. Prior to
the first assessed test students were again asked to complete a self-evaluation
questionnaire but this time the questionnaire measured state anxiety.

Spielberger (Spielberger, 1972; Spielberger, 1976) distinguished between the stress of
the exam, the threat this poses to an individual and the resulting state anxiety (S-
Anxiety) that may be evoked. He saw trait anxiety (T-Anxiety) as second type of
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anxiety that was a relatively stable indicator of individual difference in anxiety proness
as well as an estimator of the probability that anxiety will be experienced in stressful
situations.

The instrument used was the State-Trait Anxiety Inventory for Adults by Charles D.
Spielberger (1983). It comprises separate self-report scales for measuring state and trait
anxiety. The State (S)-Anxiety scale has twenty statements that are used to evaluate how
the person feels “right now” and the Trait (T)-Anxiety scale has twenty statements that
assess how the person feels “generally”.

Results

Part 1: CML test results

Table 1 reports test results for 190 students of whom 78 (41%) chose to sit the optional
practice test. The group mean mark for those students who sat the optional practice test
increased from 65.64 to 72.88, which is a statistically significant difference (dependent
t=4.06, p<.001) with an effect size of 0.41. This group of students performed better on
the first assessed test than the group who had not sat the practice test. The difference
was statistically significant (independent t=3.03, p=.003) with an effect size of 0.45.

Table 1: Mean scores (%) on the CML assessed

Practice test group Non practice test group
Test N Mean SD N Mean SD t
Practice 78 65.64 19.20
Assessed 78 72.88 15.76 112 65.58 16.76 3.03**
   Part A 78 75.90 17.95 112 68.81 16.96 2.77**
   Part B 78 63.59 20.32 112 55.90 25.06 2.33*

*p<.05, **p<.01

In this study, the optional practice test covered three quarters of the content covered by
the assessed test. For the purposes of this analysis, the assessed test was divided into
two parts. Part A contained 15 questions and covered topics previously examined by the
practice test (topics 1,2 and 3) while Part B contained 5 questions and covered a topic
not previously examined (topic 4). Table 1 also reports the percentage mean scores for
Parts A and B of the assessed test.

The 78 students who sat the practice test performed better on Part A (topics which were
included in the practice test) than on Part B, which was new work. The effect size for
the difference between the practice test and Part A is modest at 0.55, but between the
practice test and Part B is small and negative, at 0.10. Only the difference between the
practice test and part A is statistically significant (t=5.55, p<.001). However, it can be
seen that those students who did not sit the practice test also performed better on Part A
than on Part B (68.81 vs 55.90), suggesting that Part B was harder.
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Part 2: Results of possible factors affecting student choice to sit a practice test

Student ability, student attitudes to CML and student anxiety were considered as
possible factors affecting students’ choice to do a practice test.

Student Ability
Based on the final semester examination for this unit there was no difference in the
mean mark between those students who elected to sit the practice test and those who did
not (63.9% vs 60.0%, t=1.49, p=0.14).

Student attitude to CML
Seventy five students (39.5%) returned the attitude survey. Seventy three answered the
question on previous use of the CML system and 36 (48%) reported using the CML
system for previous units. As a group, students rated the computer managed learning
system highly as a form of assessment, with 53.3% marking 4 or 5 on the five point
scale and only 2.7% responding that they hated the system (response 1). A similar
proportion of students felt the CML system was able to accurately measure their
understanding of the unit. None of the students said that the CML system was very
difficult to use and 76% said it was not difficult (Table 2).

Table 2. Student attitudes to the CML system

Response (%)

QUESTIONS

1 2 3 4 5

How much do you like CML
as a form of assessment

2.7 14.7 29.3 34.7 18.7

How well do you think
CML assessment measures your
own understanding of this unit?

2.7 17.3 33.3 34.7 12.0

How difficult was CML to use? 0 6.7 17.3 32.0 44.0
Data are presented with response 1 being the least favourable and response 5 being the most favourable.

Table 3 reports the results of the 49.3 % (37/75) of survey respondents who sat the
practice test. Students reported that they did not study before the practice test, with
59.5% reporting no or little study and only 18.9% claiming to have studied a substantial
amount. However, most students reported that sitting the practice test “was helpful ... in
preparing for the next CML test”, with 62.1% marking response 4 or 5. When asked to
report how they thought the test was helpful only 14 (37.8%) wrote comments. Nine of
these students reported that the practice test was useful because it gave them an idea of
what the assessed test was like.
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Table 3:  Responses from practice test group

Response (%)

QUESTIONS

1 2 3 4 5

How much did you study for the practice test? 32.4 27.0 21.6 8.1 10.8

Do you think that the practice test was helpful to
you in preparing for the next CML test?

2.7 16.2 18.9 24.3 37.8

Data are presented with response 1 being the least favourable and response 5 being the most favourable.

Thirty-eight students (50.5%) who returned the survey had not sat the practice test.
Most reported that they did not sit the practice test because they did not have enough
time (11/38, 28.2%) or they forgot (12/38, 30.8%). Only one student gave previous use
of  the CML system as a reason for not sitting the practice test.

Student anxiety
Table 4 reports the results of the 102 students who completed the Trait anxiety scale in
a lecture prior to the start of their CML testing and the 169 students who completed the
State anxiety scale before attempting their assessed test in the CML Lab. There was no
difference between those students who sat the practice test and those who did not based
on the measure of either their State or Trait anxiety.

Table 4:  Anxiety measures

Practice test group Non practice test group
Task N Mean SD N Mean SD t
Trait 58 43.02 8.76 44 42.34 7.65 .41
State 70 43.70 11.38 99 43.45 9.41 .15

Part 3: Anxiety as a possible factor affecting student performance on the assessed test

In order to test whether anxiety affected later performance on the CML assessed test a
bivariate correlation was performed using Pearson’s correlation. The group was treated
in two parts – those students who sat the optional practice test and those students who
did not sit the optional practice test. For the group of students who sat the practice test,
the level of the students’ Trait anxiety before the practice test had no influence on
performance on the practice test (r = -.079, p= .555) nor was  performance on the first
assessed test  affected by either the level of the students’ State anxiety (r =-.160 ,
p=.186 ) or Trait anxiety (r=-.203, p=.130). For the group of students who did not sit the
practice test there was a no relationship between State anxiety and performance on the
assessed test (r = -.191, p= .058) or between Trait anxiety and performance on the
assessed test (r=-.077, p=.622)
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Discussion

The results of this study confirm our previous findings that students who chose to sit an
optional practice test score higher marks on the subsequent assessed test than those who
do not. In this study, the practice test covered only 75% of the content tested by the
assessed test. Students who sat the practice test did perform significantly better on that
part of the assessed that was covered by the practice test.

A number of possible explanations were considered to explain the higher scores of those
students who sat the practice test. We examined the possibility that it was the more able
students, as measured by their final non-CML examination mark, who chose to sit the
practice test. However, comparison of the two groups – practice test and non practice
test – does not support this possibility.

The practice test may have served to decrease student anxiety, however, the results from
the anxiety surveys found no relationship between anxiety measures and choice to sit
the practice test  or between anxiety and CML test performance.

Another possible explanation is that the group became familiar with both the computer
system and the procedure for sitting CML tests. While this may contribute to improved
performance we did not directly investigate this. However, the better performance was
on Part A, where the practice test provided students with feedback on the content.
Students may be using the external feedback that they receive to generate their own
internal feedback. This could allow them to modify their approach to the subject matter.
The non practice test group did not have this same opportunity as they had no prior
exposure to either the type of questions or the question content. Those students who sat
the practice test and returned the survey reported that the practice test alerted them to
what was likely to be covered in the assessed test.

Given that the investigated factors do not explain increased performance the most likely
explanation for better performance would appear to be feedback. The practice test gave
the students feedback on which questions they got wrong, alerting them to potential
areas of weakness in their knowledge. Used in this fashion the practice test is essentially
a formative assessment tool (Brown & Knight, 1994; Rowntree, 1987). By giving
students feedback on incorrect answers they have the opportunity to diagnose areas of
weakness and increase the effectiveness of their study. This process needs to be
formally investigated.

Although only a small number of students returned the attitude survey and as such the
data need to be treated with some caution, students did report that the CML system was
easy to use and they did like it as a form of assessment. The main reasons given for not
choosing the practice test were lack of time or forgetting. There were no major
objections to the practice test and those students who used the facility found it helpful.

Summary

These finding suggest that the CML system when used as a formative assessment tool
can enhance student performance on later CML assessed tests. This beneficial effect is
seen particularly on the section of the assessed test that reflects content of the practice
test. Student ability and anxiety levels appear to contribute little to this effect. These
data, together with the general acceptability of the CML testing system suggest that
practice tests should be available before all CML assessed tests and students strongly
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encouraged to sit them. So, an old tool, used for formative assessment can aid a new
approach to assessing student learning.
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