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Abstract

The scientific design of the curriculum is a very important issue guaranteeing the quality of university education. The basic aim
of drawing up a curriculum is how to organize the subjects so as to fit for the goal of training a talent and what is centered in
drawing up a curriculum. It could be expressed as the evaluation index of a curriculum and how to set this index is also important.
We focused on the amount of knowledge that can be considered the key to the talent evaluation index of university education
and studied the curriculum evaluation model with a maximum knowledge acquisition. Then, we proposed the curriculum drawing
methods by topological alignment algorithms. We established the evaluation method for constructing the subjects so that it could
correspond to the talent training target of the relevant university course and made the knowledge acquisition model imitating the
neural cell learning model in the artificial neural network. Based on this, we proposed this method. The method proposed in this
paper should be more primitive that the ones by the modern algorithm but it has a number of advantages for the purpose of
getting the maximum acquisition amounts.
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1. Introduction

Today, the aim of university education can be said to bring
up students to be the talents who can work efficiently in the
various conditions socially and professionally with high crea-
tive ability. Today there is an increased demand for talents,
which requires that the university education should keep up
with the developing situation [1].

Therefore, it is very important to draw up the educational
curriculum flexibly so that it can be adapted to required items
which are changing constantly.

For the flexible drawing up of curriculum, we have to put
this work on informational basis, so many researches are being

done for guaranteeing the scientific and flexible drawing up
of curriculum [1, 2].

So we make the model by mathematical methods and apply
the software technology [3, 4] and use the Artificial Intelli-
gence (Al) technology widely, too.

The several types of curriculum models and the optimiza-
tion methods are being introduced [1-3].

In this paper, we propose the one plan to design the curric-
ulum scientifically and reasonably based on the requirement
of drawing up a curriculum and the preceding research.
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2. Establishing of Curriculum
Evaluation Model

The curriculum generally can be said to be the teaching plan
or the course schedule for all knowledge which students will
come across.

Practically, curriculum consists of things to learn, that is,
many plans describing the subjects or course schedules. Hence,
this might be a discipline, a subject, links of subjects or the
whole teaching plans.

The evaluation of curriculum is the process of evaluating
the one curriculum in several viewpoints and analysing its
merits and demerits [4-7].

The purpose of curriculum evaluation is to find out and
draw up the reasonable one which can give the maximum nec-
essary knowledge.

To evaluate whether the curriculum is reasonable or not, we
have to make the certain model.

In this paper, we chose the whole quantities of acquisition
that the students get in the regular course and composed the
optimal algorithm of curriculum so that the acquisition can be
the maximum.

In order to do that, first of all, we proposed the method to
compose the subjects so that it can agree with the target of
training talents of relevant course.

2.1. Adaptation Evaluation of the Subject

G is “fitness” that refers to the index which determines to
what extent the relevant discipline fits to the purpose of talents
training in the curriculum.

To raise the effectiveness of education on condition that

students’ levels and cognitive ability are different, we have to
draw out the curriculum according to their characters.

Every curriculum has their own inherent purposes and all
the subjects that are included in the curriculum should corre-
spond to its purpose [8-11].

Every subject differs from one another according to how
suitable it is to the purpose of curriculum.

The value for estimating the degree of suitability on the pur-
pose refersto G € [0,1]. That s, if the subject A is completely
suitable to the purpose, G=1 but if not, G=0.

General elementary subjects include the subjects such as
“Calculus”, “Physics”, “Applied mathematics”, “Linear alge-
bra” and so on.

And the subjects to master the various, deep and compre-
hensive specialities in the fields of information system in-
cludes “Industrial robot technology”, “Numeric system de-
sign”, “Control device and system of a microcomputer”, “The-
ory and experiment of a microcomputer” and so on.

The effect of all the subjects such as “Calculus”, “Theory
and experiment of a microcomputer”, etc., on attaining the
training target is different with each other.

If there is n number of experts who take part in determining
the value G of the certain subject, the formula that determines
G is as follows.

G = Xt wiG; 1)

where, w; is the weight coefficient of the i" expert (w; €
[0, 1], Zln=1 W,: = 1)
G; is the value of G determined by the i expert.

Table 1 shows the values of G for some subjects included
in the course of Information science and technology.

Table 1. Values of G for some subjects included in the course of Information science and Technology.

No Subject name G No Subject name G
1 Calculus 0.82 6 Database 0.74
2 Physics 0.7 7 Industrial robot technology 0.85
3 Linear algebra 0.8 8 Numerical system design 0.87
4 Applied maths 0.84 9 Control device and system of a microcomputer 0.89
5 Programming method 0.87 10 Theory and experiment of a microcomputer 0.89

Table 2 shows the determining process of Value of G for «Database>subject.

Table 2. Determining process of Value of G for “Database” subject.

No Expert Weigh (G;) G; w;G; G =Y, w;G;
1 Expert 1 0.15 0.8 0.12 0.745
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No Expert Weigh (G;)
2 Expert 2 0.25

3 Expert 3 0.2

4 Expert 4 0.25

5 Expert 5 0.15

2.2. Curriculum Evaluation by Acquisition

2.2.1. Curriculum Evaluation Model by Acquisition

The following picture shows the part of the subject link di-
agram.

Third Term

Second Term

Figure 1. The part of the subject link diagram.

The acquisition amount can be said to be the learning
amount that students get when they finish their study of the
relevant subject.

In this paper, we determine the acquisition model by imitat-
ing the study model of neuron in the artificial neural network.

Generally, the study model of neuron in the artificial neural
network is as follows.
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Figure 2. The study model of neuron.
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G; w;G; G =X wiG;
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where, X =[X;,X;,..,X,]T is the input signal, W=
[Wy, Ws, ..., W,]T is the join weight and Y, is the supervised
signal.

The acquisition of any subject among the linking ones in
the curriculum can be determined as follows similarly to the
study model of neurons.

Figure 3. Acquisition amount model of any one subject.

where, X = [X;,X;, ..., X,]7 is the credit of link subjects that
are already learned, W = [W,,W,, ..., W,]” is a combined
weight, n; is the initiating ability, y is output signal, that is,
the acquisition amounts when the subject is finished.

We assume that the learning person masters the knowledge
of all subjects perfectly and the acquisition amount is additive.

The acquisition of any one subject can be expressed math-
ematically as follows.

y = a1 Wi X1 +0iX; (2)
where, a;_; is the preservation ratio of the contents that has
been already learned and it is as follows.

a = 0.9874¢70:038t 3)

tis the necessary time from finishing one subject to starting

the new subject that is linked with the one and the unit is a day.

W;_, isthe weight efficient of the subject that has been al-
ready learned.

n; is the study efficiency of the new subject. This is related

to the preparing degree of a student and the initiating ability
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of a teacher and it can be evaluated by the level and ability of
a teacher in case that a student is prepared.

If one studies the new subject not learning the subject of
previous step, a;_;W;_;X;_; item will be 0 and the study ef-
ficiency n; will be also 0 or very small.

In other words, we can express if one doesn’t study the sub-
ject of previous step, he can’t study the new subject and if he
does, the acquisition amount is very small.

Nowadays, the credit teaching management system is car-
ried out in many universities all over the world.

In these universities, they fix the acquisition credits that are
necessary for promotion and graduation and if one gains them,
he can promote and graduate. [12-18].

The acquisition credit is the total credit numbers that are
gained adding the ones of the subjects in the curriculum. This
can be said to be the total knowledge (ability) acquisition
amounts of the student who finishes the curriculum.

Adding the credit numbers is based on the complete addi-
tivity of the achieved knowledge or theory.

Practically, they have the certain additivity, not one because
some of them may be forgotten.

The above equation can be said to be the one for acquisition
credit adding the one of the relevant subjects after considering
the forgetfulness and the study efficiency (the ability of initi-
ating knowledge) to the acquisition (credit) of the students.

2.2.2. The Formalization of the Drawing up
Curriculum Problems

Generally, there are many subjects in drawing up one cur-
riculum and the hours and terms of execution are different.

Hence, it causes the problem that which curriculum can be
the most scientific and reasonable one when the certain sub-
jects can be put into the certain term in any order.

This is also the combination optimization problem, so it can
be solved by considering all the cases but it requires a lot of
time and we can’t get necessary answer within the given time
[19].

In this paper, we study the method to get the optimization
answer by topologic alignment algorithm which is widely
used in searching. In order to do this, we formalized the prob-
lem of drawing up a curriculum. The limit condition of this
one is the order of a subject and the exceeding of hours.

This means the subject which should be prior to the present
learning subject, and algorithm will be affected on how the
relationship between the subjects to prioritize is given.

It is very important to fix the course time reasonably. Hence
we have to type the number of course time correctly.

In this way, we can come to the conclusion of composing
the subject linking diagram so that it can satisfy these two limit
conditions and make the acquisition amounts to the maximum.

45

3. The Method of Drawing up the
Curriculum by Topologic Alignment
Algorithm

The remaining vertexes have all their parents except the
vertex 1(major subject).

If you deal with essential subjects for learning the certain
subject in the same or the coming term, since T is 0 at all nodes
i, y; is expressed as

yi = x[i] + X1 ya; elilay; “)

Here, a;;(j = 1,n) is the vertex number of children that
are connected to the node i.

Let’s design algorithm in the way of filling subjects re-
versely from the last term to the first one.

Here, the problem to be solved is choosing the order of sub-
jects to be filled in the terms.

We choose this order in the following way.

1) Assuming every T is always 0, we calculate the acqui-

sition amounts of acquisition of all subjects.

The calculating method of this is as follows.

a) We establish the topological alignment into the given
linking diagram model of essential subjects.

b) We calculate the acquisition amounts y; in order of
starting the subject which has the smallest topology.
(In the equation [2], we can calculate y; easily due to
yaij(j =1,n) has smaller topology than i"" subject.

2) We choose the biggest node as the linking side multi-
plied by the acquisition amount among the children
nodes of the first one (graduation paper) and fill this sub-
ject in terms.

3) When we cancel the chosen node in the model and con-
nect the children nodes of that one with the parent node
(first subject), we determine the weight of the side as fol-
lows. That is, we determine the weight of three sides as
each side’s weight multiplied by the side’s weight which
was connected to the cancelled node and the parent node
of that one.

4) Step 2), 3) go on until all subjects are arranged in all
terms.

The following principles will be observed until the whole
acquisition amounts can be the maximum. Also, the preceding
subject of the relevant one can have small acquisition amounts
due to forgetfulness coefficient if one skips one term.

The whole curriculum making algorithm keeping these
ones is as follows.

4. Results

We have an experiment with the course of Computer sci-
ence in Kim Chaek University of Technology.
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Table 3. Result of experiment.

No Course Name Original amount of knowledge aquisition Proposed amount of knowledge aquitisition
1 1% Course 30.3 35.6
2 27 Course 31.4 36.4
3 3 Course 324 36.1
4 4t Course 29.8 352
5 5% Course 36.7 37.1
6 6™ Course 31.1 343
7 7" Course 30.5 342
8 8th Course 324 34.1

In the Equation (1), & means the learning efficiency of the
new subject. This is related to how well the students are ready
and teaching ability of a teacher and if a student is ready, it
can be evaluated by a teacher’s level and ability. For this prob-
lem, the learning efficiency is considered to be 1.

X is the credit of the relevant subject. On the assumption of
lessons of total 16 h a week, the credit of the relevant subject
has been determined as 1 credit a week on practical action and
as 1 credit per 16 h about lessons.

From the experiment results, if the special knowledge
course ability of a teacher is given and the credit of the subject
is set up, it can be said that T (the time that takes to start learn-
ing a new subject after one subject) is the coefficient which
affects the acquisition amounts. [20].

If one skips even one semester, namely if T is 180, a is small
enough to be negligible as it is 0.0010506....

In other words, if we allocate subjects reasonably so as for
T to be 0, we can get the larger amount of acquisition.

Finally, in the experiment, we have proposed that the com-
pulsory subjects must be learned in the term of dealing with
the subject or in the preceding term and then we obtained the
experiment results.

5. Conclusion

In this paper, we formulated the acquisition amounts that
the students should learn in the regular course as the evalua-
tion model and proposed the algorithm to make the amounts
be the maximum.

What is the most important is that though the curriculum
evaluation model might be changed, we can flexibly change
the optimized algorithm, and also if we use it as in the origin,
we can raise the acquisition amounts by upgrading the algo-
rithm constantly on condition that the inputs and the outputs
are fixed.

We haven’t found out the end value of G which was set up
in the paper yet.
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In the future, we will constantly improve the algorithm to
raise the acquisition amount value furthermore.
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Al Artificial Intelligence
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