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The quality of educational software is to a large extent
decided by features and capabilities of authoring systems. An
attempt has been made to evaluate the quality of several more
or less known authoring systems with an easy-to-use evaluation
instrument. The approach is based on a general method for
software quality evaluation developed by the authors. A rela-
tively large set of about 60 characteristics of authoring systems
has been determined. Several well-known authoring systems
have been screened on these characteristics. Each of these
sample systems has been classified as excellent, good, or poor,
according to the authors’ views and on the basis of available
references. Any new authoring system screened against the
same characteristics can automatically be classified as excel-
lent, good, or poor. By making use of properties inherent in the
method, the set of characteristics used in the evaluation could
significantly be reduced. By interchanging samples with
authoring systems to be evaluated, as well as by other experi-
ments, the reliability and stability of this approach were proved.
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Introduction

The quality of educational software depends
mainly on the software tools used to produce the
software. Authoring systems probably form the
most important class of these tools. Therefore, the
higher the quality of the authoring system, the
better the chance of developing good educational
software. But the problem of evaluating the qual-
ity of authoring systems seems to be an open one:
“there is not an extensive amount of published
material available ... on the objective evaluation
of author languages for CAI” [3]. The present
authors hope that they have proposed an ap-
propriate approach to this evaluation, based on a
general method for software quality evaluation, in
the development of which they have participated.

The Method of Quality Evaluation

In the following, a synopsis of the method is
given; a more detailed description is given in [4].
Software quality is understood to be a set of
characteristics of the software product or service
under scrutiny that reflects the capacity of the
product or the service to satisfy certain needs.
Classical, hierarchical quality evaluation methods
are rather subjective, expensive and cumbersome.
In many cases, the exactness of the result of these
methods is not required, and approximate infor-
mation as to whether the product is excellent,
good, or poor, will satisfy the user. On the other
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hand, the professional only wants to know how
the product is positioned in comparison with
several already well-known products of the same
type. These considerations have led to an attempt
to develop a method for software quality evalua-
tion based on pattern recognition theory. Let us
consider a given type of software product (text
editor, authoring system, etc.). For this type of
product we determine a set of characteristics. Each
characteristic can be assigned the values:

1 if the product does possess the corresponding
property,

0 if it does not, and

x if no information is available.

Let us also suppose that there are several very
well-known products of the same type and that for
these sample products the value of each character-
istic can be determined. Then, on the basis of the
opinion of users and professionals, these samples
are classified according to quality. In practice, two
(good and poor), or three (excellent, good, and
poor) classes are the most often used, but a higher
number of classes is equally possible. The char-
acteristics of all samples can be represented in a
table, called the ‘teaching’ table. Let us now sup-
pose that a new product E becomes available. For
this new product we determine the value of each
characteristic. The main idea of the proposed
method is that, on the basis of the teaching table
T and the characteristics of E, the new product is
classified by various procedures into one of the
predefined classes. From this classification follows
information about the quality of E; for most
purposes, this information is sufficiently detailed.

Authoring Systems

To produce educational software, teachers need
special software tools—the so-called authoring
tools. Two main groups of such authoring tools
exist:

(1) authoring languages (AL), and

(2) authoring systems (AS) [6].

Authoring languages can be regarded as a family
of specialized, higher order application languages,
facilitating the production of courseware. Author-
ing systems are complex software tools, enabling
authors with little or no knowledge of program-
ming more easily to create courseware. In com-

parison to authoring languages, these systems have
two additional functions: capabilities for course
management and an author’s environment. From
the point of view of an end-user, authoring sys-
tems provide more facilities than authoring lan-
guages and support most of the aspects of the
courseware producing process. That is why we
have limited our investigations to authoring sys-
tems only.

The Set of Characteristics

The initial step in the application of the quality
evaluation method is to determine a set of char-
acteristics which describes authoring systems as
exactly as possible. In order to compile such a set
of characteristics, we examined various sources of
information: we studied interviews with teachers
who frequently use authoring languages or author-
ing systems, articles from scientific journals and
conference proceedings, as well as the documenta-
tion of specific authoring languages and authoring
systems. We adopted the following strategy: we
tried to obtain as many characteristics relevant to
authoring systems as possible, which were then
introduced into our experimental quality evalua-
tion program; our goal was to select from these
characteristics a subset that would later be used
for the evaluation of the quality of authoring
systems. From our investigation of the available
sources, we obtained a primary set of 63 char-
acteristics relevant to authoring systems. We broke
this primary set of characteristics down into 6
groups relating to the functions of the authoring
system; the groups contain characteristics relevant
to:
(1) Interaction with the author
(9 characteristics).

(2) Interaction with the student
(14 characteristics).

(3) The evaluation of student answers
(7 characteristics).

(4) Individualization of education
(3 characteristics).

(5) Provision of information
(14 characteristics).

(6) Common software features
(16 characteristics).

Because of the limited length of this paper, a
full description of the characteristics cannot be
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given here; such a description is available on
request. To give some idea of what is meant, let us
consider the third group of characteristics as an
example. This group includes characteristics of the
evaluation of student answers; possible evalua-
tions are: true/false, multiple-choice, free format,
on keyword, matching, numeric and evaluation of
answers in the cursor position. It is assumed that
an authoring system under consideration possesses
a particular characteristic, if the courseware gener-
ated by this authoring system can accept and
handle the type of evaluation specified. Each char-
acteristic is assigned the value 1, if a particular
authoring system possesses the corresponding
property, and the value 0, if this is not the case.
Some characteristics can be assigned more than 2
values. For example, the characteristic ‘matching’,
belonging to the third group, can take on four
values:

0 if the characteristic is not present,

1 if exact matching is available,

2 if only matching by prefix is available, and
3 if only matching by suffix is available.

For the sake of uniformity, in the context of this
paper, all characteristics have been assigned the
value 1 (if the corresponding property is present)
or 0 (if not present).

The Teaching Table for the Samples

The next step was to determine the sample set
of authoring systems to be evaluated. Using the
data published in [1,2,5,7], we chose the following
systems: ProcaL 2, MicroText, MICROTICCIT,
Combat, Easytrain, MAS, SAM, TenCore, AERO,
TopClass, Domino, Mentor II, AuLA, Mumedala,
IVL, Regency Usg, Wise. Further on, we shall
refer to these systems by using the numbers 1 to
17. These numbers do not imply correspondence
to the order of listing above. Because of the fact
that the running time of our program increases
exponentially with the number of characteristics,
we had to reduce the primary set of characteris-
tics. On the basis of our own views, of the opinion
of experts and of available references, we formed
a working set of 36 characteristics. Each of the 17
sample authoring systems was described by means
of a binary vector, such that the ith element of the
vector corresponds exactly to the ith characteristic
in the working set. This element can get either the

Table 1
Results of quality evaluation of authoring systems (samples are
not included)

Number of Experiment1 Experiment2 Experiment 3

authoring

system

02 Poor Poor Poor

04 Poor Poor Poor

05 Poor Poor Poor

09 Poor Poor Poor

11 Excellent Excellent Excellent
12 Good Good Good

15 Poor Poor Poor

16 Good Good Poor

value 1, if the ith characteristic is present in the
authoring system, or 0, if this is not the case. All
vectors together form the so-called teaching table.

We then defined three classes of quality: excel-
lent, good and poor by selecting three well docu-
mented authoring systems as samples for each of
the classes. This is probably the most subjective
part of the application of our method.

Experiments and Development

With our program we have carried out three
experiments. By ‘experiment’ we mean the follow-
ing:

— the setting up of the proper set of characteris-
tics,

Table 2 .
Characteristics used in the first experiment after first reduction
1. Graphics available *19. Network facility
2. Colour facilities provided ~ 20. Route through course
3. True/false answer 21. Timing
4. Multi-choice answer 22. Scoring
5. Free format answer 23. Management system
6. Keyword answer *24. Student responses
7. Match variants *25. Modelling /simulation
8. Numeric answer 26. Help facilities for
*9. Answer accepted from author
cursor position 27. Highlighting
10. Printer 28. Reverse video
*11. 35 mm slide projector 29. Underscore
*12. Light pen 30. Blinking /flashing
*13. Touch screen *31. Multiple character set
*14. Mouse *32. Zoom '
*15. Bit pad /digitizer *33. Rotation
*16. Audio tape *34. Scaling
*17. Video tape *35. Animation
18. Video disk 36. Windowing
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Table 3

The final teaching table

Number of sample
authoring system

Samples’ binary vectors

09

Characte-

35

34

33

32

31

25

24

19

17

16

15

14

13

12

11

ristics =

Class of

17

0

quality

1

excellent

13
14

Class of

quality

good
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Class of

0

quality

poor

10

— the selection of the samples and the creation of
the teaching table,

— the running of the program to compute the
subsequent evaluation,

— the running of the program in order to evaluate
other authoring systems (non-samples),

— discussion of the results (and, if possible, reduc-
tion of the set of characteristics).

In all experiments we have used the same samples.

For all experiments the results of the evaluation

are summarized in Table 1. The first set of char-

acteristics we used was the working set with 36

characteristics (see Table 2).

The first experiment showed that 11 character-
istics are irrelevant in the evaluation. The explana-
tion is that all authoring systems so far observed
possess these properties (the corresponding posi-
tions in the binary vectors are 1). By removing
these characteristics from the set, we obtained a
new and reduced set of characteristics which we
used in the second experiment.

A warning is in order here. If a new authoring
system possesses all the properties corresponding
to the characteristics removed, the method will
work correctly. If, however, any of the characteris-
tics removed is not a characteristic of this new
authoring system, the final evaluation results could
be affected. The construction of a new teaching
table, including the last authoring system as a
sample, could become necessary.

The second experiment produced results similar
to those from the first one (Table 1). We decided
to go on removing characteristics from the work-
ing set as long as the results were not affected.
Using weights, determined by the evaluation pro-
gram for each characteristic, step by step we re-
moved the characteristics with the least weights.
In this way, the third and final working set of 16
characteristics (marked by an asterisk in Table 2)
was obtained and the last experiment carried out.
The final teaching table appears in Table 3.

The results again proved to be very similar to
those from the previous experiments, except for
authoring system numbered 16. Please note that in
Table 1 it is only authoring system number 16
which has different evaluation results in one of the
experiments.
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Conclusions

By following the strategy described, we obtain
a set of characteristics useful for the evaluation of
the quality of authoring systems. It is our opinion
that these characteristics make a clear distinction
between the three quality classes possible. It is
crucial to note that the characteristics belonging to
the final set are not necessarily the most im-
portant ones; these characteristics only ‘describe’
the differences between classes in a better way in
comparison to the other characteristics. For this
reason, the final set (Table 3) might appear to be
somewhat strange. The method can be used for
the evaluation of the quality of authoring systems
at different stages of their development. Please
remember that each system is described by means
of a binary vector. By varying the ones and the
zeros within the vector, a clear picture of different
versions of an authoring system can be obtained.
Thus it is possible to evaluate the quality of each
version of the authoring system and to decide on
the most appropriate one.
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