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Abstract

Smultaneous linear equation is an important foundational topic in the
study of Mathematics. The paper highlight some obstacles to students
understanding of some solution process for teachers attention. Effective
teaching of simultaneous equation isnot about getting correct answers
only, some assumption of the teachers solution  statement,
identification/appropriate choice of solution method and clarification of
plausible misconceptions of students are important factors for the effective
teaching. Drawing from teaching experience of the author, solution
statement from trial test of samples of students, and mathematics notes of
student, the paper posits that poor teaching of simultaneous equation is
one of the big problems that discourage students from understanding
mathematicsin Nigeria.
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The importance of simultaneous equation in mathiesiat and applications
cannot be over-emphasized. It is used in lingaogramming an important topic in
operation research and business applications, vpoablems, indices and logarithms,
arithmetic and geometric progression etc.

A linear equation in two variables x and y & equation of the form

ax + by + ¢ = Owhere a, b,and ¢ amestants and a and b are not zero.

This paper is concerned with obstacles to solvirgys2ems of linear simultaneous
equation. A two systems of simultaneous equatisn a system of two linear
simultaneous equation in two variables. The poblof poor general mathematics
performance has been a lingering issue inrigeAnalysis of percentage of at
least credit grade in West Africa School Caréife mathematic result of Nigeria in
Ozoro (1978) from 1965 to 1973 showed a ranged@®b6 to 43% with consecutive
downward trend for 5 years in some cases, efample, from 1965 to 1969 the
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percentage of at least credit grade in Matlesew43, 42, 41, 36, 23) Onabamiro and
Odunlami (2017) stated that the West AfricandatiCertificate result between 2006
and 2015 has been persistent failure. He furth&tated that the 2008 result was
catastrophic 86.24% failure. Agwagah (2008) statkdt the manner in which most
teachers teach the subject is one major mneawthematics education experts
ascribe to students low achievement andrasten mathematics. Matawal (2013)
lamented that despite the relevance of Bratitics in national development,
students still perform abysmally low in the suhjdhis paper identifies simultaneous
equation as one of the problem areas resperfsibl students poor performance and
interest in mathematics. It bring out “what or in the poor performance” of
students and teachers in mathematics for thentaih of stake holders desirous of
solving the lingering poor general mathematiesfgrmance.

Observationsfrom trial test and teachers worked examples

Studying written answers of students, can be vddudbol in identifying
learning difficulties. A trial Test (1) wagiven to a small sample of 15 students.
This group of students has an average of 3.3 of directed numbers. In solving
the simultaneous equations, 6 of the studerdsndt write anything in the theory
part. The remaining 9 students that attempghexdtheory part could not solve any of
the simultaneous equation. One of the best pteemho got 5 of 5 in the directed
numbers part, attempted the simultaneous Equatio
4x - 3y = 6
-6x + by =11 by elimination as follows:
Equation (2) x 4 =-24x + 18y =44
Equation (1) x-6 =-24x - 20y =36
-28y =80
Y = 80/-28 y= 2.857
Substituting y in equation (2)
-6x + 5(2.857) =11
8.285 =11
x =1.3293

This show that a good knowledge of directednbers may not guarantee ability to

solve simultaneous equation. There are some emai confusion observed in

students and teachers solution statementshen trial test and  students

Mathematics notes some of these are:

* Inclusion of signs in the multiplication to theake the size of the variable to be
eliminated equal

» A careless swapping of result was also obskereeg Equation (1) x -6 was
stated to be equal to -24x -20y =36 whereasgght to be -24x + 18y =44

» Some of the students rightly substituted theltesf the first variable in some of
the equations but could not solve the resultsigiple equation and also show
poor solution statement.
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* Some of the students neither understood theitutitst nor elimination methods.
For example, when asked to solve the equation:

4x -3y =-6 D

-6x + by =11 (2)

A student wrote: solve using elimination method

4x -3y -6x+5y=-6+11

o2 avay

Observe he added the two equations and embarkesth erroneous cancellation of
x and y. The simplification of directed number tbe right was ok, how he got 10x
on the left is a mystery! e.g in the previousxample, to eliminate X, the student
wrote:

Equation (2) x4

Equation (1) x -6

The negative sign in 6 is unnecessary.

Furthermore, to solve the simple equation 10xtk® students wrote

X = 5/10 = Y% therefore x =2.which impliesatthhe students thinks that %2 is
equal to 2.

A student attempted to solve the equation as falow

4x —3y = -6

1xy = -6
Xy = -6

Note that the students know that 4x- 3x =af@d since 4-3 =1, and X and Yyis

involved, he concluded that 4x — 3y = 1xy

« Some students have difficulties adding wobtsacting one equation from
another. In case of subtraction, the teaclstould clearly state the equation
to be subtracted and when there are alieenanethods for the subtraction,
the reason for preference of a particular nebthghould be explained.

* For example to eliminate xif the size of duefficient of x are equal in size,
we check the signs if the signs are the sameshould subtract to eliminate x,
if the signs are different we should add tamglate x.

e Some teachers in solving simultaneous egudty substitution when there is
a variable of size one will be solving fowvariable whose size is not one.

e If a simultaneous equation is to be solveloypination, one variable of equal
size and another variable of unequal sizis, Basier to eliminate the variables
of equal size first.

» Some students in checking for signs may kkeongly , for example, some
students may be checking the sign of y adstef x and where they ought to
add, they will subtract.

*+ Some teachers in making the size of the wefit of simultaneous equation
equal, do it by “ Surplus guessing equivalentr dgample, if the term in x
equation (1) is 3x and b5x in equation (2)eacher may guess 30 and work
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towards making the size of the coefficient édpyastating: Multiply equation (1)
by 10 and equation (2) by 6. This type of gums is surplus and confusing.

A trial Test (2) given to 100. National Diplom@\D2) Business Administration

student of a Nigerian Polytechnic revealedt thone of the students could solve
the simultaneous Equation. a trial Test (38)%multaneous Equation given to 50
National Diploma (ND 1) students of PharmaceaiticTechnology of a Nigerian

Polytechnic reveals that only one of 50 pastettest.

Students solution fallacies on simultaneous equation__evidence of poor
performance.

A National Diploma (ND1) Pharmaceutical teclngy student who
completed secondary education from an urbanodcim Ondo, attempted the
simultaneous equation.
bx + 2y + 8 =0
3x - y =6 by substitution as follows:

a=5Db= 2y, c=8
—b +Vb? — 4ac
2a
—24++V22-4x5x8

2x5
In other  words, he erroneously used quadrairendila to solve simultaneous

equation. Another student who completed seconddugation from a private school
in Benin City attempted the simultaneous Eaumti
4x -3y = -6

-6x + 5y =11

By elimination as follows:

4x -6x -3y + S5y =-6 +11

2x -2y =5

And to solve

5x+2y + 8=0

3X -y =-6

Her solution was

bx + 3x +2y-y =8-6

8x +y =6

Or

-6x + by = 11

-6(4x -3y) =

-6 (6x + 5y) =11

-24x -18y =-6

-36x + 30y =11

=12x -12y

=5
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A pharmaceutical student who completed seagnBducation from a school in
Ondo solved the simultaneous Equation

4x - 3y = -6

-6x +5y =11 by elimination as follows

a. 4x -3y = -6 (b) -6x + Hi1
4/x - 3ly =-6 -6x =11 -by
7Ixy =-6 -6x=6y
X=7+ 6 =13 -6+ 6 =xy
Answer =13xy Answer xy =0

A student from a rural School in Delta State ved| the simultaneous equation
4x -3y =-6
-6x + by =11 Dby elimination as follows:

i 4x -3y =-6 (i) -6x + by =11
x - Fy =-6 +6 + 5 = 11
16 -9x = 36 =2XXy
=7x answer

The same student attempted the simultanegustion
bx + 2y +8 =0

3x - y = -6 by substitution as follows:
8x+ 2y +8-6

10x + 2

=12xy

A pharmaceutical student who completed seconddncation from an urban school in
Lagos attempted the simultaneous equation.

5 + 2y + 8=0

3x -y =-6 by substitution as follows:

i 3x-y=-6 (i) 5x +2y +8 =0
-6(3x -Y) 8(5x +2y) =0
-18x + 6y 40x + 16y =0
X +y=-18+6 X +y =40-16 -0
X +y = -12 X+y=24=0
=24

One of the secondary school student in Benin y C8&olved the simultaneous
equation

4x -y =-11

2x + 3y =5

By elimination as follows:
4x -y =-11

4x + 6y =10

S5y =-1

Y=-1/5

He got y correctly, but to substitute and findhig solution statement was as follows:
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2x + 3y =5

2x + 1/5 =5

He threw away the 3inthe equation 2X3y+=5 andthe minus in

y =-1/5, an thought that5in +1/5 on teét of the equation, can cancel 5 on the
right. Consequently, he concluded that:

2x =1

X= %

A student from one of the schools in Edo Statengdted the simultaneous Equation
5« + 2y +8 =0

3x - y = -

By substitution as follows

bx +2y+ 8 + 3x -y =0 + 6

18y =6

X =2

Using equation 3x -y = -6,

3 x2-y=-6

6-y=-6

6y/6 = -6/6
x =2, y=0

There seem to be a tendency in some casesoli@ the equation separately by
erroneous method. There are also algebraiccidefies for example, the students
stated that 6-y is equal to 6y and -6 divided6lis equal to zero. These are pointers
to serious deficiencies in some student knogéedof solution method for
simultaneous equation in Nigeria. Findings froeample test have raised new
guestions on whether the integrated approathteaching simultaneous equation
motivate student to learn the solution methodeduthte attention has to given to
clarify the solution method before talking agfplications.

Conclusion

Simultaneous Equation is an important foundatiopictoin the study of
mathematics and its application. Most student db attempt solving simultaneous
equation few that attempt, show far departure fommect solution. Observations from
teaching /research experiences of the author fl@@3-2020 show that poor knowledge
of solution method for simultaneous Equation is eayvserious problem adversely
affecting a conservative estimate of at least 83%todents in Nigeria considering
inappropriate solution methods of some teacherskedrexamples ,and fallacies in
students solution statements some of which areligigbd herein for stakeholders
attention, the paper posits that poor teachingrmofisaneous equation is one of the great
obstacles discouraging many students from undatistgiathematics in Nigeria

Recommendations
The following recommendations are proffered fdvisg the poor performance
problem on simultaneous Equation
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+ Research efforts to solve the lingering poor Gdnbtathematics performance
should be focused on bringing out ( what is podm }he poor performance and
addressing it rather than establishing significhfierences of Gender performance,
or Teacher’s qualification or game in teachingtivanatics

+ Mathematics Association of Nigeria in conjunctioithAFederal /state Governments
should organize problem solving /capacity buildwgrkshops on simultaneous
Equation for Teachers.

References
Odunalami.l.,A  and Onabamiro A.A (2017) Relatiopstietween study habit and
secondary school students academic performance T-OEA local
Government area of Lagos state. Nigeria academicrf@5 (1 ) 2 August.

Agwagah U.N.V.(2018) Laboratory approach to Mathicsainstruction . A situation
report on Nigeria Secondary schools in the 1990&urnal of liberal studies
5(2)116-124.

Matawal D.B. (2013) Analysis of the relationshiptieen students achievement in
Maths in SSCE and remedial studies programme, tsityeof Jos —Nigeria.
Comprehensive Journal of educational research42{&5.

Omorogbe M.E.(2020). Observations from selectedorsdmry school Mathematics
notes. unpublished.

Omorogbe M.E. (2020) personal Mathematics resedtehching experiences in
secondary school /tertiary institutions 2003-2020.

Omorogbe M.E.(2020) Mathematics trial test (1)16fsecondary schools students on
simultaneous equation.

Omorogbe M.E.(2020) Mathematics trial test (2) @01National Diploma (ND2)
Business Administration students of a Nigeria patihic.

Omorogbe M.E.(2020). Trial test (3) National Dipl@am(ND1) pharmaceutical
Technology students of a Nigeria polytechnic.

Ozoro.0O. (1978) Towards unified Mathematics cuttiou for Nigeria secondary
schools appendix 1:WASC Mathematics result pp.35.

Multidisciplinary Journal of Academic Excellence, Vome 20 No 1, July, 2020. ISSN 2141 - 3215 7



