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Abstract. Single-valued neutrosophic set has been of valued importance in multi-criteria decision making problems using sim-
ilarity measure. Department selection for students moving from JSS to SSS class in Nigerian Education System is such an area
where decision taking has been critical as the future career of a student depends of the choice of Department in SSS class. Neu-
trosophic similarity measure is proposed for this department selection.
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1 Introduction

In 2006, Nigeria adopted the 9-3-4 system education, Universal Basic Education (UBE), which replaces the
6-3-3-4 system of education. This implies a first nine years of Basic and compulsory education i.e. from Primary
(6 years) to Junior Secondary School (JSS) (3 years), three (3) years in Senior Secondary School (SSS) and four
(7) years in tertiary institution. This new arrangement organized the over-crowded nature of subjects done at
basic education level [21][10]. Moving from one class to another on the first 9-year is almost automatic but
transiting to next stage requires an assessment to determine who and who qualifies for the next stage in the edu-
cational system. Basic Education Certificate Examination (BECE) is written by JSS3 students at the end of this
section to determine what the student does next. There are two options; which are either the SSS class or Tech-
nical school where the next three (3) years in the education system will be spent. In most of the time, the school
admits the academically good students to SSS class while the remaining are referred to Technical school where
they school and learn a skill.

The SSS section has four Departments viz Sciences, Humanities, Business Studies and Technology. The
basic requirement for any of these departments is majorly based on the students’ performance in some key sub-
jects of BECE though the interest of the student would be additional. This problem presents a multi-factor deci-
sion which must be handled by appropriate tool for a fair decision making process. Choice making is a delicate
exercise that must be carefully managed as it could involve the processes of experimentation, trial and error, de-
cision-making and finally the decision [18]. Single-valued neutrosophic decision making model has been exper-
imented in the choice school for children as determined by their parents. This model is based on hybridization of
grey system theory and single valued neutrosophic set considering a real life scenario of five criteria in the
choice of school. This model has been proved to be helpful in solving a real life problem in taking correct and
appropriate decision [13].

When decision making involves selecting among various contending attributes it is known as Multi-
Attributes Decision Making (MADM) and in solving problems like this there is need to involve the processes of
sorting and ranking [16]. Recently in research, multi-criteria decision making (MCDM) has been gaining atten-
tion especially when it is important to select the best alternatives from list of varying list of alternatives available
in relation to some predefined attributes as presented for a particular problem at hand. Decision making becomes
much more difficult when alternatives are not precisely stated. This may be due to the fact that information about
the attributes/criteria are vague, uncertain or indeterminate. In his work, Smarandache introduced a new philoso-
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phy called ‘neutrosophy’. This new concept is able to encompass all the past theories in expressing uncertainty
[20]. Neutrosophic logic has been noted to be applied in several areas of human endeavours which include but
not limited to Science, Engineering, Information Technology, game theory etc [4].

Neutrosophic logic is described as more suitable to be used in decision making as compared to fuzzy and in-
tuitionistic fuzzy logic for the fact that vagueness and impreciseness information are always needed to be put into
consideration in solving uncertainty problems. These are as identified in voting for election, football games, rule
of penalty etc. The concept of Smarandache about neutrosophy is nearer to human reasoning as it has a better
representation of the third component which is indeterminate (neither true nor false) for uncertainty element [6].
A multi-attribute decision method based on Sine, Cosine and Cotangent similarity measures under interval rough
neutrosophic environment has been developed and these new methods have been proved to be useful with some
appropriate examples in decision making considering interval rough neutrosophic environment [17].

A similarity measure based on single valued neutrosophic sets has been developed. This had been demon-
strated to be applicable in single valued neutrosophic multi-criteria decision making. The results as compared to
existing decision making methods were better-off. This could be attributed to the fact that this new approach
could automatically take into account the indeterminate information provided by decision makers [7]. In the like
manner, a tangent similarity measure based multi-attribute decision making of single valued neutrosophic set has
been proposed and applied to solve problem in selection of educational stream and medical diagnosis. This con-
cept has also been suggested to be useful in other multi-valued attribute decision making problems especially of
neutrosophic nature [12]. Zou and Deng have also proposed a distance function to measure similarity between
two single valued neutrosophic sets. In their work, an additional achievement was a new method developed to
transform the single valued neutrosophic set into probability assignment. The efficiency of the new method has
been proved by applying it to a multi-criteria decision making problem [24].

Some distance and similarity measures between two interval neutrosophic sets have been defined. The
measures were applied to solve multi-criteria decision making problems (MCDM). The results of these compared
to the results of the existing ones especially Ye’s work was reported to be more precise and specific [23]. These
proposed similarity measures are useful in real life applications of Science and Engineering such as medical di-
agnosis, pattern recognition, education etc [8]. The sugar selection device for diabetes patients has been analyzed
using Neutrosophic TOPSIS on a MCDM problem where the method (TOPSIS) produced more realistic and reli-
able results than other existing MCDM techniques as evaluation was based on Spearmen’s coefficient [1]. Two
new algorithms for medical diagnosis have been developed using distance formulas and similarity measures. Ex-
amples have been evaluated numerically and the results thus compared with other existing methods based on
normalized Hamming and normalized Euclidean distances [19]. A new framework has also been proposed with
four phases for solving the problem of selection process in MCDM. This framework integrated two techniques of
Analytical Network Process (ANP) and VIKOR (ViseKriterijumska Optimizacija | Kompromisno Resenje) in
neutrosophic environment by using triangular neutrosophic number to present linguistic variable [2]. Neutro-
sophic TOPSIS method of the type 2 neutrosophic number has also been applied to the solving selection prob-
lems as the regards getting the best suppliers for importing cars [3]. Choosing the appropriate personnel for spe-
cific job is another area TOPSIS had been applied. This would go a long way in optimizing production cost and
assist in meeting corporate goals [15]. While considering classical facts, Oddgram, sumSquare and set-based tri-
gram similarity measures were proposed by Akinwale and Niewiadomski for evaluation of electronic text at sub-
jective examination, retrieval of text matching from the medical database and word list. Their experiment re-
vealed that the proposed methods as compared to existing classical methods of generalized n-gram, bi-gram and
tri-gram assigned high values of similarity and performance to price with low running time. They concluded that
their proposed methods are very useful in the application areas of the experiment [5].

In this paper, a new neutrosophic similarity measure is proposed in multi-criteria decision making and ap-
plied in educational sector where it concerns students’ choice of department as they transit from Junior Second-
ary School (JSS) to Senior Secondary School (SSS) based on their performance in BECE and interests in the var-
ious Departments available.

The rest of this paper is arranged as follows, section 2 discusses preliminaries where neutrosophic set, single-
valued neutrosophic set and axioms of neutrosophic similarity measures are presented. Section 3 presents the
proposed neutrosophic similarity measure for multi-criteria decision making problems and the decision model.
The proposed method of application to Department selection for transition from JSS3 to SSS1 is discussed in
section 4 with the associated data set. Results, discussion and evaluation of the experiment are discussed in sec-
tion 5 while the conclusion is finally presented in section 6.

2 Preliminaries

In this section, some definitions of Neutrosophic set, Single-Valued Neutrosophic set (SVNS) and axioms of
Neutrosophic Similarity measure are presented.

Definition 1 : Neutrosophic Set
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A neutrosophic set A on the universe of discourse X is defined as:
A ={<x: Ta(x), 1a(X), Fa(X)>, x € X} 1)

where the functions Ta, Ia, Fa: X— 170, 1* [ and
0 < TaX) + 1a(X) + Fa(x) <3 (2)

From philosophical point of view, the neutrosophic set takes the value from real standard or non-standard
subsets of 170, 1*[ . Therefore, instead of ]70, 1*[ the interval [0, 1] is taken for technical applications, be-
cause ]70, 1*] will be difficult to apply in the real applications such as in scientific and engineering problems. For
example, the fact that a person could win an election could be 0.7 true, 0.2 false and 0.1 indeterminate. This pre-
sents neutrosophy in voting election result.

Definition 2: Single-Valued Neutrosophic Set (SVNS)

A single valued neutrosophic set A is denoted by Asws = (Ta(X), 1a(X), Fa(x)) for any x in X [11]. For two
Single-Valued Neutrosophic sets A and B, let Asvns = {<X: Ta(X), 1a(X), Fa(X)> | x € X} and Bsyns = {<x: Tg(X),
Is(X), Fe(x)> | x€ X} then two relations are defined in [22] as follows:

i Asvns € Bsyns if and only if Ta(X) < Tg(x), 1a(X) > Ig(X), Fa(x ) >Fg(x) (3)
ii. Asvns = Bsyns if and only if Ta(X) = Te(X), 1a(X) = Is(X), Fa(x) =Fs(X) (4)

Other properties as presented in [11] are:

Asuns Y Bsys = (Max(T, (x), Tg (X)), min(l, (x), 1 (x)), min(F, (x), Ky (x) )

Asns M Bsys = (MiIn(T, (x), Ta (X)), max(l, (x), 15 (X)), max(F, (x), F (X))

Definition 3:  Axioms of Neutrosophic Similarity measure

A mapping S(A4, B): NS(x) x NS(x) — [0,1] , where NS(x) denotes the set of all neutrosophic sets in x = {xi,
..., Xn), is said to be the degree of similarity between A and B in [23][14][9] if it satisfies the following condi-
tions:

(5) and

(6)

H0<S(4,B)<1 (7)
2) S(A, A) = 1 (Reflexive) (8)
2)S(A,B)=1ifandonlyif A=B,V A, B € NS (Local-Reflexive) 9)
3) S(4, B) = S(B, A) (Symmetric) (10)
4) S(A, C) <S(A, B) and S(A, C) < S(B, C) if A<B < C fora SVNS C. (12)

where all x is in X. (Transitive)

3 Methodology: Neutrosophic Similarity Measure (N-Sim)

Let Asvns = <x: Ta(X ), 1a(X), Fa(x )> and Bsyns = <X, Tg(X), Is(x), Fe(x) be two single valued neutrosophic
numbers, presented here (eq. 12) is the proposed neutrosophic similarity measure which decides the measure of
closeness between any two entities A and B be presented as follows:

33 min(T, (%), T, () min(1, (), 1 (x ) + min(F, (x,), Fa (<)

N - Sim(A, B) = —=
2. 2 max(T, (), Ta (%)) + max(1,(x,), 15 (x;)) + max(F, (x,), Fy (x;))

(12)

Proposition 1

Suppose the proposed neutrosophic similarity N-Sim(A,B) satisfies the similarity measure axioms as stated
in g.(12) then::

1. 0<N-Sim(AB)<1

2. N-Sim(AB)=1iffA=B
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3. N-Sim(A,B) = N-Sim(B, A)

4. IfCisaSVNS in X and AcBcC then N-Sim(A,C) < N-Sim(A,B) and N-Sim(A,C) < N-Sim(B,C)
Proofs:

1. Since Ta (x), 1a(x), Fa(x) € [0, 1], then N-Sim(A,B) <0, 1]

2. Forany two SNVS A and B if A = B, this implies that Ta(x) = Ts(x), 1a(X) = I5(x), Fa(x ) = Fa(x), then

> MIN(TL 060, Ta (,)) +Min(LL(x,), 1o (x ) + Min(F (x,), Fa (X))
i-1 j-1 (13)
= ZmaX(TA(Xi)'TB(Xj))+maX(IA(Xi)1 IB(Xj))+maX(FA(Xi)1 FB(Xj))

Thus N-Sim(A,B) =1, conversely N-Sim(B,A) =1
3. The proof is clear as stated in (2)

4. If AcBcC then Ta(X) < Te(X)< Tc(X), 1a(X) = Is(X)> Ic(X), Fa(x ) > Fs(X)> Fc(x), then the following ine-
qualities hold:

3T min(T, (), T, (x ) + Min(l, (). 1, (<)) + min(F, (<), F. (x,))
i=1 j=1 <

S5 max(TL(x,). T, (X)) + max(l,(x;), 1.(x,)) + max(FA(x,), F.(x )

i—1 j-1

>3 min(TA(x,), T (,)) + min(l,(x,), I () + Min(FA(x,), Fs (X))

i=1 j=1
ZZ max (T, (X;), Tg (X;)) +max(l,(X;), 15(x;)) + max(F,(X;), Fz (X;)) ”
i_ i=1 j=1 14
Thus ; N-Sim(A,C) < N-Sim(A,B)
Also,

S ST min(TL (<), T. (<)) + min(l,(x,), 1.(x;)) + min(FA(x,), F. (X))

i—1 j—1 <

STST max(Ta(x,). T, (<)) + max(l (%), 1, (x;)) + max(Fa(x,), F.(x,))

i=1 j—1

> min(Te (), Te () + min(l (<), Ie (<)) + min(Fy (x,), Fe (<))
>3 max(Ty (), Te (%)) + max(lg (<), e (x)) + max(Fy (,), Fe (<))
T (19)

Thus; N-Sim(A,C) < N-Sim(B,C)

3.1 Single-Valued Neutrosophic Multi-Criteria Decision Making (MCDM) model

Let S1,S2, ..., Sm be a discrete set of students, C1, C2, ..., Cn be the set of selection factors (criteria) of each
student and D1, D2, ..., Dk are the available departments (alternatives) for each student. The ranking alternatives
would be deduced by the decision- maker as it affects each student’s situation. The ranking thus presents the per-
formances of student S(i = 1, 2,..., m) against the criteria Cj (j =1, 2, ..., n) [12]. The different values associated
with the alternatives for MCDM problem for this study are detailed out in section 4.
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4 Experiment: Application of Neutrosophic Similarity Measure in Department Selection From
JSS to SSS Class

BECE marks the end of compulsory basic education and the student’s performance in this examination
determines the actual department to put the student in the SSS section which is a basic foundation for the
student‘s chosen career of higher institution [10]. A student’s performance in BECE is graded; Distinction (A),
Credit (C), Pass (P) or Fail (F). Out of maximum of ten (10) subjects offered by students in JSS, five (5) subjects
are taken to be factors in consideration for the approved Departments in SSS section and the least grade expected
for these subjects is Credit (C) for consideration into any desired Department. As a major factor is also the
interest of concerned student in the chosen Department. The approved Departments are Science (D1),
Humanities (D2), Business Studies (D3) and Technology (D4). The required JSS subject(s) to be passed at credit
level of each Department is shown in Table 1.

SINO Department Core Subject(s)

1 Science (1)Mathematics and (2) Basic Science & Technology (BST)

2 Humanities (1) English language and (2) Religion & Value Education (RVE)
3 Business Studies (1) Business Studies (BUS)

4 Technology (1)Mathematics and (2) Basic Science & Technology (BST)

Table 1: SSS Departments and JSS core subjects

For the purpose of this study, five (5) selection factors for any Department will be considered. These are per-
formance in Maths and BST (C1), performance in English and RVE (C2), performance in BUS (C3), perfor-
mance in English and Maths (C4) and student’s interest in the Departments (C5). Figure 1 presents the proposed
algorithm to determine the student’s department in SSS considering these various factors in a neutrosophic envi-
ronment.

Algorithm: Neurrosophic-Based Department Selection for student rransiting From J5§ to 8§88
class
Inputs: (1): The grade legends for BECE result in some selected subjects
(2}: The neutrosophic values denoting interest of students in various departments
Ouitput: Similarity values between the students and various departments

Procedure:

1. Determine of the relation between departments and selection factors

2. Evaluate the neutrosaphic values of each student’s grade in the subject

3. Evaluate the relation between the student and the selection factor

4, Determine af the similarity value between the student and the Departments using N-Sim(A4, B)
3. Choose the bast Dapartment for the student as the highest value from 4

d. End

Figure 1: Algorithm on Neutrosophic-Based Department Selection from JSS to SSS

4.1 Neutrosophication of grades legends

S/INO GRADE LEGEND Interpretation Neutrosophic values
1 A Excellent (1.0,0,0)

2 C Credit (0.6,0.2,0.1)

3 P Pass (0.4,0.4,0.4)

4 F Fail 0,0, 1.0)

Table 2: Neutrosophic values of grade legends of BECE result

This could be determined using the extent of goodness of these grades as mostly desired, this is as presented
in table 2. The neutrosophic values for the grades were deduced with the assistance of Senoir teachers in
Secondary schools. These values were based on the desired expectation to achieve success in the education
sector in accordance with the set goals and objectives of education as designed by Nigerian government.

For Departments where two (2) subjects are factors, the average neutrosophic value is determined (see
illustration 1). Table 3 presents the proposed Neutrosophic relation between the Departments and the selection
factors as determined by Senior Teachers in Secondary schools with the guidance of 9-3-4 Nigeria Basic
Education curriculum.
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C1 C2 C3 C4 c5
D1 (0.8,0.2,0.2) (0.6,0.2,0.4) (0.2,0.2,0.7) (0.7,0.1,0.1) (0.8,0.1,0.1)
D2 (0.4,0.3,0.4) (0.8,0.2,0.1) (0.4, 0.3, 0.6) (0.7,0.1,0.1) (0.7,0.1,0.2)
D3 (0.5,0.3,0.2) (0.6,0.3,0.2) (0.8, 0.2, 0.1) (0.6,0.2,0.2) (0.6, 0.2, 0.4)
D4 (0.7,0.2,0.2) (0.5, 0.3, 0.3) (0.2, 0.2, 0.7) (0.7,0.1,0.1) (0.7,0.2, 0.3)

Table 3: Relation between Departments and Selection factors

In evaluating a scenario, there is the need to get a relationship between student and the selection factors. Ta-
ble 4 depicts a relation for student and selection factors based on required subject performances (i.e C1, C2, C3
and C4). Also, for the selection factor which is based on student’s interest in the department (C5), there is anoth-
er table, as the student’s interest for each department varies, thus the need to get a relationship between each stu-
dent’s interest and the various departments available as depicted in Table 5.

C1 C2 Cn
S1 (Ta1, lu, F11) (T2, l12, F12) (T1n, l1n, Fin)

Table 4: Student and selection factors relation based on required subject performance

D1 D2 D3 D4
C5  (Tu, lu, Fu) (T2, l12, F12) (T1s, l13, F13) (T4, l14, F14)

Table 5: Student’s interest and Department relation

4.2 Illustration 1

Given the grades of a student as English (C), Maths (A), BST (C), RVE(C) and BUS (C). Also, the interests
(C5) in various Departments as expressed by a particular student be given as; D1(0.7, 0.3, 0.2), D2(0.5, 0.2, 0.1),
D3(0.2, 0.4, 0.2) and D4(0.1, 0.3, 0.6) as depicted in Table 5. Using Table 2, the neutrosophic representation of
each required subject is thus computed based on the associated grades as; English(0.6, 0.2, 0.1), Maths(1, 0, 0),
BST(0.6, 0.2, 0.1), RVE(0.4, 0.4, 0.4) and BUS(0, 0, 1). The relationship between student and selection factors
would be as presented in Table 6a.

c1 c2 Cc3 c4
S1 (0.8,0.1,0.05) (0.6,0.2,0.1) (0.6,0.2,0.1) (0.8, 0.1, 0.05)

Table 6a: Student and selection factor for illustration 1

For selection factor C1, the required subjects are Maths and BST, this student’s subject grade neutrosophic
representation will be computed thus:

C1 = (average(1+0.6), average(0+0.2), average(0+0.1)) = (0.8, 0.1, 0.05).
C2 through C4 are also computed in the same way.

The neutrosophic values of student’s interest in each Department, C5, are as expressed by each student when
asked. Suppose Table 6b represents the interest of the student whose result is presented in this scenario.

D1 D2 D3 D4
C5 (0.7,0.3.0.2) (0.5,0.2,0.1) (0.2,0.4,0.2) (0.1,0.3,0.6)

Table 6b: Student and Department relation for Illustration 1

Using eq(12); thus we evaluate the similarity between this student’s result with the interest and the available
Departments;

(0.8+0.1+0.05)+(0.6+0.2+0.1)+(0.2+0.2+0.1) + (0.7 +0.1+ 0.05) + (0.7 + 0.1+ 0.2)
(0.8+0.2+0.2)+(0.6+0.2+0.4)+(0.6+0.2+0.7) +(0.8+0.1+0.1) + (0.8+ 0.3+ 0.2)

N —Sim(S1, D1) =

N
=

= =0.6613
.2

2) =0.5968, N-Sim(S1, D3) = 0.6333 and N-Sim(S1, D4) =0.5539

O o

Similarly, N-Sim(S1,
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This illustration presents Science Dept (D1) as the best option as it has the highest similarity value, then
Business Studies, Humanities and lastly Technology. These results use the combinations of student’s BECE
result grades and student’s interest in the available Departments.

4.3 Data Set

The data set for this study comprises of 20 students’ BECE results for consideration into SSS class. This data
spanned some selected Secondary Schools in Abeokuta North Local Government of Ogun State, Nigeria. These
schools comprised of both public and private schools. In order to deduce appropriate conclusion from this study,
the result of this experiment showing the students’ grade legends, the neutrosophic values of students’ interests
in all departments and the ranking of Department selection method (presented in this study) which shows the ex-
tent of recommendation were presented to 50 seasoned teachers not below the rank of Level 12 to rate on a Lik-
ert scale of five i.e. Strongly Agree, Agree, Indifferent, Disagree and Strongly Disagree. Then, percentage of
each of the acceptance criteria is calculated to know the effectiveness of the proposed neutrosophic recommenda-
tion system as compared with experts’ judgment. A sample of expert‘s judgment is shown in figure2.

5 Result, Discussion and Evaluation

BECE results and neutrosophic values of students’ interest in each Department were taken as input to get the
ranking of Department selection for such student using the proposed neutrosophic Similarity Measure.

Interest
Interest Interest in Interest in in
Basic Sci Bus in Science  Humanities  Business Technology
S/INo  Eng Maths & Tech RVE Stud (D1) (D2) Stud (D3) (D4)
1 C A C C C 0.7,0.3,0.2 0.5,0.2.01 0.8,04,02 0.1,0.3,0.6
2 C A C C C 0.7,0.3,0.2 05,0.2,01 0.2,04,0.2 0.1,0.3,0.6
3 A P F A C 0.7,0.3,0.2 0.6,0.2,01 04,04,02 0.1,0.3,0.6

Table 7: Sample of Students’ results and neutrosophic interest in each Department

The neutrosophic input for table 7 is presented in table 8 with the result which reveals the order of proposed
Department from most preferred to the least recommended.

C1 Cc2 C3 C4 C5
Interest in Interest in Interest in Interest in
Science Humanities Business Technology Rank of Department
Students (D1) (D2) Stud (D3) (D4) Selection

0.80, 0.60, 0.60, 0.80,
0.10, 0.20, 0.20, 0.10,
1 0.05 0.10 0.10 0.05 0.7,03,02 05,02.01 08,04,02 0.1,03,06 D3, D1,D2 D4

0.80, 0.60, 0.60, 0.80,
0.10, 0.20, 0.20, 0.10,
2 0.05 0.10 0.10 0.05 0.7,03,0.2 05,0201 0204,01 01,03,06 D1, D3, D2 D4

0.20, 1.00, 0.60, 0.70,
0.20, 0.00, 0.20, 0.20,
3 0.70 0.00 0.10 0.20 0.7,0302 06,0201 040402 08,0302 D2 D3, D1, D4

Table 8: Sample of Neutrosophic inputs and the Department rank selection output
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- Evaluation

A sample of evaluation sheet is thus presented in figure 2 for this experiment.

Basi Interest Order of
c Sci Bus | Interestin | Interestin | in Interest in | dept
math | & Stu | Science Humanitie | Business | Techno- decision Strongly Indiff Strongly
S/No | Eng | s Tech | RVE | d (D1) s (D2) (D3) logy (D4) rank agree Agree | erent | Disagree | disagree
0.7,0.3, 0.5, 0.2. 0.8, 0.4, 0.1, 0.3, D3, D1,
1 C A C C C 0.2 0.1 0.2 0.6 D2, D4 v
0.7,0.3, 0.5,0.2, 0.2,0.4, 0.1,0.3, D1, D3,
2 C A C C C 0.2 0.1 0.1 0.6 D2, D4 v
0.7, 0.6,0.2, 0.4, 0.4, 0.1,0.3, D2, D3,
3 A D F A C 0.3,0.2 0.1 0.2 0.6 D1, D4 v
0.7, 0.6, 0.2, 0.4, 0.4, 0.8, 0.3, D2, D3,
4 A D F A C 0.3,0.2 0.1 0.2 0.2 D1, D4 v
0.7,0.3, 0.5,0.2, 0.8, 0.1,0.3, D1, D3,
5 C A C C F 0.2 0.1 0.4,0.2 0.6 D2, D4 v
0.4, 0.3, 0.5,0.2, 0.8, 0.1,0.3, D3, D1,
5] C A C C F 0.2 0.1 0.2,0.2 0.6 D2, D4
0.5,0.3, 0.8,0.2, 0.6, 0.2, 0.6, 0.3, D3, D4,
7 F A F C C 0.2 0.1 0.2 0.5 D2, D1 v
0.5, 0.3, 0.8,0.2, 0.4, 0.2, 0.4, 0.3, D3, D2,
2 F A F C C 0.2 0.1 0.2 0.6 D4, D1 v
0.7,0.2, 0.2,0.2, 0.3, 0.2, 0.8, 0.1, D1, D4,
E] C A A C P 0.2 0.1 0.2 0.1 D2, D3 v
0.5,0.3, 0.8,0.2, 0.6, 0.2, 0.6, D3, D4,
10 P A F P C 0.2 0.1 0.2 0.2,B0.5 D2,D1 v

The total number and percentage of responses is presented in Table 9 from 992 responses. Considering the
desirable results i.e. Strongly Agree and Agree responses a total percentage of 82.86 is obtained which presents
that the proposed method is highly rated by experts to be used as a selection tool in deciding the student’s De-

partment of choice for SSS class.

S/No Choice of response Number or reponses %

1 Strongly Agree 385 38.81

2. Agree 437 44.05

3. Indifferent 73 7.36

4, Disagree 76 7.66

5. Strongly Disagree 21 212
Total 992

Table 9: Number and percentage of responses

The new neutrosophic similarity method has been implemented using JAVA programming language embed-
ded in NetBean IDE 8.0.1. This was analyzed on HP laptop with an Intel Pentium 2.20GHz dual core CPU and
2.00GB memory running a 64-bit Windows 10 operating system. An application was developed where grades of
students in the required subjects and their interest rating were taken as inputs and the output produces the simi-
larity value for each student with the available departments as shown in figure 3. The application also selects the
best option for the Department based on analysis made and it could also save in a specified file for future refer-

ence.
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|| DEPARTMENT SELECTION FOR STUDENTS TRANSITING FROM JSS TO SSS CLASS — O x

Department Selection For Student in Secondary School

- Enter Student Name: Ade
SIS Rate Student's Interest in Departments

English Cc T b § F
Mathematics A SCIENCE 0.7 03 0.2
Basic Science & Tech C HUMANITIES 05 02 0.1
Religious & National Value C BUSINESS STUDIES 0-2 0.4 0.2
Business Studies C TECHNOLOGY 0.1 0.3 0.6
| Compute J & Save | Science: 0.6613 Humanities: 0.5968 Bus. Stud: 0.6333 Technology: 0.5538

Student will be suitable for Science Department View Saved Data

Fgure 3: Sample of Automated Department Selection Process

Conclusion

In this paper, a neutrosophic similarity measure has been proposed to assist in taking decision with multi-
criteria with single valued neutrosophic value set. An application on selection of Departments for students trans-
iting from Junior Secondary school to Senior Secondary Class has been done with a high percentage of ac-
ceptance of 82.86 for the proposed method from teachers who are mostly involved in this kind of exercise. An
application also developed to enhance the usage of the new method.
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