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ABSTRACT

The impact of prerequisites knowledge in basic mathematics for the student’s performance in engineering mathematics is

analyzed using Fuzzy inference rule.
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The quality of teaching and learning
mathematics has been one of the major challenges and
concern for the educators. Mathematics comprises of wide
variety of skills and concepts. Mathematics education
should enable engineering students to communicate their
ideas in an unambiguous and understandable way and
should equip themselves with the analytical skills as
practicing engineers. Mathematical thinking and
modelling give engineers the ability to approach new
problems with confidence. More number of arrears is kept
in this subject compared to other subjects by students who
are backward in studies. Students fail to understand the
seriousness of this subject. The aim of this paper is to
analysis the attributes of student’s arrears due to lack of
prerequisites subject knowledge using Fuzzy Matrix.

PROCEDURE FOR COMBINED EFFECTIVE
TIME DEPENDENT DATA MATRIX

1. In the first stage an initial raw data matrix
representation is formed on basis of different
department along the columns and the reason of
student’s arrear in mathematics along the rows.

2. Raw data transform into Average Time Dependent
(ATD) matrix.

3. We find the average and standard deviation of every
column in the ATD matrix.

4. Formulate Refined Time Dependent(RTD) matrix
using the average and S.D and we choose the
parameter o from the interval

[0, 1] and using the formula
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if ay; S(,uj—a*aj) then e; =—1

else
if a; € (’U.i Ao, U _0’*‘7/)
then e; =0
else

if ay; Z(,uj+a*0'j) then e; =1

Finally we combine each of RTD matrixes to get
a Combined Effective Time Dependent Data (CETD)
matrix whose row sum gives the combined effect of RTD
matrix.

Estimation of the major attributes of student getting
arrear in Mathematics using

5 X 5 matrix

The causes for failures in mathematics among
students studying Engineering courses in colleges are
categorized as five attributes by interviewing and
collecting the data from engineering students, engineering
faculties and counselors of the students in our Institution.

X : Lack of sufficient knowledge in basics
X, : Lack of logical reasoning and Application skill
Xj3: Lack of problem solving skill

X4 Lack of English language skill to understand
mathematical terminology

Xs: Higher secondary school fails to provide clear
knowledge in basics of XI and XII standard maths
syllabus

The data is taken from students mark and
opinion of corresponding course teacher. Table 1.
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Table 1: Initial Raw data matrix of order 5 X 5

X X, X3 Xy X5
Mech 20 23 30 10 15
Civil 15 16 20 10 12
ECE 5 6 9 2 2
EEE 8 7 9 5 5
Aero 2 1 1

Divide each element by the sum of the
corresponding column then we get the following ATD
matrix. Table 2.

Table 2: Average Time Dependent matrix (ATD) for
5x5

X X5 X3 X4 X5
Mech 04 | 043 | 043 | 0.37 | 0.43
Civil 0.3 0.3 0.29 | 037 | 0.34
ECE 0.1 0.11 | 0.13 | 0.07 | 0.06
EEE 0.16 | 0.13 | 0.13 | 0.19 | 0.14
Aero | 0.04 | 0.02 | 0.01 0 0.03

D ox

Using the formula 4verage = and

oo 2l

n

n

we get the following table.

Table 3: Average and Standard deviation of ATD
matrix

Average 0.2 0.148 | 0.198 0.2 0.2
SD 0.15 | 0.16 0.16 | 0.17 | 0.18

Using the following formula and taking o = 0.25,
0.5, 0.75 and 0.9 we get the different RTD matrices
(graph 1,2,3,4,5 & 6)

if a; < (luj_a*o-j) then el.j=—1

else
if a; € ('“.i —a*o;, H; _0‘*0'1)
then e; =0
else

if a; Z(,uj+05*0'j) then eij=1
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RTD for a=0.25

Rowsum
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Graph 1: Depicting the impact of prerequisite subject
knowledge a = 0.25

RTD for a=0.5
Row sum
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Graph 2: Depicting the impact of prerequisite subject
knowledge a = 0.5
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RTD for a=0.75

Row sum
(1 1 1 1 1] (5
0 0 0 1 1 2
0 0 0o -1 -1 -2
0 0 0 0 0 0
-1 -1 -1 -1 —1] | —5]
Graph with a=0.75
4 \
z \\
D 1
5 Mech Civil \\ECE EEE Aero
4 — —

Graph 3: Depicting the impact of prerequisite subject

knowledge a = 0.75

RTD for 0. =0.9
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N\

\

\ '

T 1
Mech Civil \ ECE EEE Aero

Graph 4: Depicting the impact of prerequisite subject

knowledge a = 0.9
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Combined Effective Time Dependent Data matrix

(CETD)
Row sum
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Graph 5: CETD Matrix
Combined RTD and CETD Matrix
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Graph 6: Combined RTD and CETD
CONCLUSION

From the above graph it is observed that the
current batch mechanical and civil Engineering students
are affected by lack of prerequisite subject knowledge
compared to other department students.
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