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ABSTRACT
The research is to know the usability of new software implemented in the university.
Previously, the system used in-house developed software called SLIM (Student Information
Service System) before turn to Enterprise Resource Planning Oracle PeopleSoft Campus
Solution (OPCS). Students are selected to participate in the survey and have to complete
various tasks. Several variables of usability are observed such as learnability, efficiency,
memorability, error, and satisfaction. According to the result of the experiment from 51
respondents, it is shown that that the usability level of the software is 0.70 (Good). The value
of each dimensions are followed: learnability 0.60 (Good), efficiency 0.59 (moderate), errors
0.85 (Excellent), memorability 0.82 (Excellent), and for satisfaction is 0.71(Good).
Keywords : Usability, learnability, efficiency, memorability, error, satisfaction

1. INTRODUCTION
In integrated system, every components
work closely to achieve the organization’s
objective. The role of computer usage as
part of the system in digital era is not
debatable that its influence is not only to
personal life of human but also to the
company of the way they run daily routine.
Human interaction with computer becomes
more intense, as the developer build the
user friendly software that enable user to
complete the task. However the approach
seems not applied to all software, so that the
interesting point is whether user should
adapts with the software or tailor made one
is better.

their opinion about the software. The survey
will be conducted into two stages, which
measure error and efficiency for the first
part,
learnability,
satisfaction
and
memorability for the last part. The
quantitative value is then associated with
qualitative value such as good, bad,
excellent to describe the usability of the
software. Table 1 exhibits the five dimension
and its criterion used in the experiments.
Table 1. Five Dimensions and Measurement
Dimension
Error
Efficiency
Learnability

2. METHODOLOGY

Memorability

The target of research can be divided
depends on the user level in the university.
For instance, the object of the survey is
student, lecturer, or academic adviser. With
the access menus that vary between the
users, the type of the questions will be
different among them. Although the frequent
usage of the software is not daily usage,
however the number of students is
significant and they are one of the
stakeholders that will feel the impact of
changes. It is decided in the initial research
that the student will be surveyed to know

Satisfaction
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Object of Measurement
Number of mistakes for each
question.
Time and number of click
compared to standard.
Time difference between first
and last experiment
Slack of number of click
between two tests
Result from survey

3. RESULTS
There is some important information that
the student need to know, for example the
cumulative grade or the subjects already
taken. In the first survey of 51 students, they
were given five questions about the activity
that the students usually do in the beginning
or at the end of academic term. The
academic activity that the every student
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3.1. Error
Error dimension is defined as non-performed
or unfinished result or fail to be solved which
is calculated by counting the number of
mistakes of the answer given. The data is
shown in table 1
Table 2. Answer of Five Questions
Question
Answer Q 1 Q2
Q3
Q4
Q5
Wrong
2
5
10
6
14
Right
49
46
41
45
37
3.2. Efficiency
Efficiency unit is taken by calculating time
and number of clicks by respondent to
answer the five questions. The result will be
compared with the standard, which is
defined as the time and number of clicks of
the task’s creator. Table 3 illustrates how to
record the result of the survey. For instance,
time for respondent 1 is recorded to 0 and
number of clicks is 1. It means he finished
the task faster than time standard, but for
number of click, he did one more step. For
respondent 2, he completed the question in
46 seconds in the same number of clicks as
the standard.
Table 3. Comparison to Standard
Difference
Respondent
Time
Click
1
0
1
2
46
0

type of data. The different is that the
respondents are not allowed to see the
handout. Table 5 illustrates the result the
mean of data of second experiment.
Table 5 Standard and Average Data of Second
Experiment

Question
1
2
3
4
5

Mean
Time
Click
44,69
6,41
126,25
13,72
84,47
13,50
43,50
4,16
29,09
3,63

Only 14 respondents of the total sample can
consistently provide the right answer from
both experiments. This group of people is
the same persons. Figure 1 exhibits the
comparison of total number of right answer
for 5 questions in the first and second
experiments. Number of click and time
recorded will be used to find value of
learnability and memorability consecutively.
The slope of the curve is decreasing,
however it does not mean that the question
intentionally given from the easiest to the
most difficult level.
Number of Respondent

needs to do is how to enroll, drop, swap the
subjects, checks score of subject and grade
point average.

1

2

3

4

5

1st
Experiment

30

27

24

26

20

2nd
Experiment

32

28

27

30

28

The mean, standard time and clicks is
described in table 4. The data is gathered in
two different classes, where the result not
much different in general.

Figure.1. Comparison of the first and second
experiment

Table 4. Standard and Average Data of First
Experiment

If the both of experiments are compared, it is
known that there is increase number of
successive students that answer correctly.

Question
1
2
3
4
5

Standard
Time
Click
20
5
103
14
75
12
19
4
24
4

Class 1
Time
Click
64.14
2.06
84.16
5.44
67.41
4.9
30.81
2.68
7.43
12.52

Class 2
Time
Click
76.86
2.43
159
3.29
65
3.83
26.62
0.92
15.92 12.67

Second experiment runs two weeks after the
first one with the same questions and same
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3.3. Learnability
Learnability is one important factor that
needs to be measured to know whether the
software is easy to learn or not. The value
can be calculated by finding the time
difference between both experiments.
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Table 6. Comparison of Mean and Standard
Deviation From First and Second
Experiment.
Mean
(seconds)
Question
1
2
3
4
5

Experiment
1
2
52.07
50.86
170.00 142.14
141.00 85.36
31.43
46.50
26.71
34.14

Standard
Deviation
(seconds)
Experiment
1
2
20.50 33,78
49.38 46.47
44.13 32.93
39.54 38.21
13.53 21.54

Table 6 shows that the mean time to finish
the question 1 to 3 in second trial is less
than the first one. This is contrast with the
question 4 to 5. Even though the difference
less than one minute, but it is necessary to
know whether they differ one another.
Hypothesis test to know whether there is
significant different of mean time between
both experiments.
H0 : Mean of both experiments is not
significantly different, µ 1 = µ 2
H1 : There is significant different between
first and the second experiment, µ 1 ≠ µ2
If the significant value is less than 0.05, then
it can be concluded that the experiment
differ one another. Table 7 shows the result
of mean test.
Table 7. Mean Test
Question Significant Value Conclusion
1
2
3
4
5

0.315
0.124
0.001
0.177
0.001

Accept Ho
Accept Ho
Accept H1
Accept Ho
Accept H1

It can be concluded that the question no 3
and 5 significantly different because the
value is less than 0.05. Question number 3
is about how to swap the subject without
using drop subject menu. This menu is not
familiar with the student, because they never
see this option in the previous software.
Question number 5 asks the student the way
to see grade point average. In this case, the
students are more familiar and remember
when they try in the second runs. The
Wilcoxon test in figure 3 shows that both
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experiments are not the same, with the
result significant value 0.002 and the
decision is to reject null hypothesis.

Figure 3. Wilcoxon Test for Difference
3.4. Memorability
Memorability refers to how the user shows
no difficulties to use the software after some
of breaking period. Numbers of clicks by
users that have been recorded of first and
second experiment are compared. Table 8
shows the mean of both experiments for
case 1 until 5.
Table 8 Number of Clicks
Quest
ion
1
2
3
4
5

Experiment 1
Mea
Stdev
n
5.86
1.88
18.2
3.58
9
17.5
3.50
7
5.14
2.77
4.36
0.74

Experiment 2
Stdev
Mean
6.14
15.14
14.71
4.57
4.29

0.36
1.41

Slack

0.28
-3.15

0.99
1.50
0.61

-2.86
-0.57
-0.07

The slack value varies from -3.15 to 0.28.
Negative numbers exist four times which
show that there is reduction value of the last
experiment compare to the previous one.
Compared to the first experiment, the
standard deviation for experiment two show
the steady number. The hypothesis testing
is run to know whether there is significant
different between number of click from both
samples.
H0 : There is no significant difference
between number of click from first and
second experiment, µ 1 = µ 2
H1 : There is significant difference between
number of click from first and second
experiment µ 1 ≠ µ2
Data is different if the sig value is less than
0.05. Accept null hypothesis, if the sig value
is greater than 0.05.
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Table 9. Significant Test

efficiency dimension. Figure 2 display the
spider graph of five dimensions.

Q

Sig Value

Decision

Conclusion

1

0.19

Accept Ho

No significant different

2

0.018

Accept H1

There is significant different

3

0.016

Accept H1

There is significant different

4

0.588

Accept Ho

No significant different

5

0.679

Accept Ho

No significant different

Learnability
0.90
0.80
0.70
0.60 0.60
0.50
0.40
0.30
0.20
0.10
0.00

Satisfaction
0.71

Table 7 shows that no significant different of
click’s number for question 1, 4, and 5, while
the contrast result show for question 2 and
3. The total significant value after calculated
using the software is 0.007 which is less
than 0.05. Based on this result, it can be
concluded that both the test are not diverse
in number of clicks.

0.85 Error

0.59

Efficiency 2

0.82
Memorability

Figure 2. Value of Each Dimension
3.5. Satisfaction
After they finish the task, the respondents
need to fill the survey consist of 12
questions from scale 1 strongly disagree to
5 strongly agree about their opinion when
using this software. The students usually
need information about their grade of
subject, final GPA, how to enroll the class
and to check the schedule. Basically the
questions ask them about their opinion of
menu navigation how easy to operate.
Table 10. Survey Result
S
1
2
3
4
5

1
1
12
12
7
0

2
2
5
14
10
1

3
2
7
20
3
0

4
1
6
20
5
0

Question
5
6
7
3
2
2
5
8
8
10 11
9
13
9 10
1
2
3

8
3
9
16
4
0

9
2
13
11
6
0

10
2
12
12
6
0

11
3
8
15
5
1

12
4
9
11
8
0

Majority of the respondent choose 3 which
means neutral position. It is understandable
because some of them feel difficult to
become accustomed with new routing.
However the final calculation for satisfaction
is 0.71
3.6. Usability Level
Here normalization is used to get the single
value of all the aspect, in order the value of
usability software can be judge good or not.
Efficiency has two indicators, which are time
and number of click. Normalization value for
time aspect is 0.50, and for number of click
is 0.68. The average value of two indicators,
which result 0.59 will be used to represent
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This value is located in the range moderate
which between 0.4 until 0.6. Value after
normalization of error dimension is 0.85.
This number is lies in the category good.
Memorability in these tests is the
comparison of number of clicks for first and
second test. The mean value is 0.82, which
belong to category very good. Next is
learnability which the result is from time
comparison
from
first
and
second
experiment. The outcome is 0.60 which can
be considered good. Satisfaction rate from
the survey is 0.71. This level is considered
good rate, which is the same as learnability
dimension. To know the overall value, it is
required find the average from all aspects.
The average is 0.70 which can be grouped
as good.
4. DISCUSSION
Category moderate in time show that the
respondents still confuse how to solve the
task given. It is normal because previous
software that is used by students is
straightforward compared to this one. For
instance, most of them need more time to
adapt with new enrollment menu. When the
time required increase, it is directly related
with number of click. In the end, both
parameters will be above the standard
given.
In spite of growth in time occur, the
number of error is not substantial. Figure 3
shows that the percentage people who
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Number of Students

made maximum 1 mistake is cover about
80% of the total sample. It means most of
the user can solve the problem, even though
it takes longer time. From the satisfaction
survey, it can be drawn that regardless of
longer time required, the respondents were
not against using the software or over
negative reaction.

40
30
20
10
0
Mistake

0
32

1
10

2
4

3
1

4
4

Figure 3. Error Each Person

Reduction Number of Clicks

Human is naturally born with the ability to
memorize something. It is well known that
memory ability is divided into two category,
short term and long term memory. The result
in figure 4 exhibits that negative value is
dominated by answer number two and three.
The data recorded is maximum 25 clicks by
respondent 1 in the initial test and decrease
to 14 clicks two weeks later. Same amount
reduction applied to 14 th respondent while
answering question number 3. It is enough
with the negative number with amount of
40% to draw conclusion that the step to
complete the task is able to be remembered.
6
4
2
0
-2
-4
-6
-8
-10
-12

1 2 3 4 5 6 7 8 9 1011121314

Reduction in
1 1 1 1 -1 1 2 1 1 -3 1 2 -5 1
case 1
Reduction in
-1 -2 -6 1 -7 0 1 -1 -7 -5 3 -4 0 -6
case 2
Reduction in
-5 -4 3 -1 -1 1 -2 0 -1 -1 -8 -1 -9 -1
case 3

Reduction in
4 3 0 0 0 0 0 0 0 -4 -1 0 0 -1
case 4
Reduction in
0 -2 0 1 1 0 0 0 0 0 1 -2 0 0
case 5

Figure 4. Reduction Number of Clicks
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5. CONCLUSION
Efficiency is measured by the time and
number of clicks in the first experiment
compared with the standard. Result is 0.59
which can be categorized as moderate.
Error usability is 0.85 which is considered
excellent. The value is result based on
answer of the students. Value of dimension
of learnability, memorability, and satisfaction
as followed: 0.6 (good), 0.82(excellent), and
91.5. With that level of satisfaction, it means
the user feel satisfy with the software,
however when compared with overall
usability value 0.70 after normalization, the
category is good.
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