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Abstract: Mathematics is used in everyday life, be it social, economic, arts, science or technology. However, empirical
evidence shows that students achieve poorly in the subject at School Certificate level especially in the algebraic expression.
Research findings have indicated that this low achievement may be attributed to inappropriate pedagogies used by teachers and
this necessitated this study. The study made use of a quasi-experimental design of the non-equivalent control group. The sample of
604 part II students was drawn from technical schools in educational zones A and B using multistage sampling technique. Three
research questions were raised and three hypotheses were formulated and tested at 0.05 level of significance. The instrument-
AWPAT whose reliability was established using Cronbach Alpha to be 0.722 was used for data collection. Data collected was
analyzed using mean and standard deviations to answer research questions and analysis of covariance (ANCOVA) to test the
hypotheses. The result showed that the Vocabulary Building Instruction method used has enhanced students’ achievement
significantly. The gap between male and female students on achievement was also minimized. Based on the findings of the study,
technical school teachers were recommended to adopt method not only for algebra but other difficult topics in mathematics.
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admission into the university and even getting a job (Usman,

2002).
be In the schools, most mathematics teachers make conscious
efforts to teach the subject and gear the process towards
students’ success on the standardized examinations using
mathematics curricula. Also, the students on their part, learn,
register and study mathematics with efforts and intention to
pass the subject at credit level but it has not achieved the
desired successful performance in the subject yet by both

1. Introduction

The  importance  of  mathematics cannot
overemphasized. This is so because, mathematics is used in
everyday life, whether it is social, economic, arts, science or
technology (Anyor & Mbalaha, 2010). Usman (2002)
reiterated that it is one of the most important subjects in
educating a man. Therefore, mathematics is made a core
subject in primary, secondary and technical school system in

Nigeria.

It is required that a credit pass in Mathematics at Senior
Secondary School Certificate Examinations (SSCE) and
National Business and Technical Examination Board
(NABTEB) examinations is a necessary requirement for
admission into science and science related courses in Nigeria
higher institutions but a failure in it, is a major obstacle to

secondary and technical school students in Nigeria.
1.1. Statement of the Problem

It is particularly disappointing to find that mathematics
which algebra is an integral part has remained one of the
least successful subjects with gender imbalance in Nigerian
schools despite the efforts directed to its success. Series of
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innovative teaching methods to stimulate and improve
students’ achievement for both internal and external
examinations are also advanced by researchers, yet the poor
achievement persists. Essentially, this is a worrisome
problem giving concern to students, teachers, educational
stakeholders, the public and government. It is in the light of
the above problems that there is urgent need to explore other
alternative teaching methods. Therefore, this study poses the
question; could the utilization of VBI stimulate and enhance
both the students’ interest and mathematics achievement
equally on the boys and girls especially in algebraic word
problems?

1.2. Purpose of the Study

The main purpose of this study was to find out the efficacy
of VBI on technical school students’ interest, and
achievement in algebra. Specifically, the study determined:

1. If the use of VBI would improve technical school

students’ achievement in algebraic word problems.

2. If the use of VBI would bridge the gap between the
male and female technical school students’ achievement
in algebraic word problems.

3. If interaction effect of gender and VBI on technical
school students’ achievement in algebraic word
problems could be minimized.

1.3. Research Questions

The study was guided by the following research questions:

1. What are the mean achievement scores of students
taught algebra using VBI and those taught using
Conventional Method?

2. What are the mean achievement scores of male and
female students taught algebra using VBI?

3. What is the interaction effect of gender and VBI on
students’ Achievement scores?

1.4. Research Hypotheses

The hypotheses formulated the study are tested at 0.05

level of significance.

* There is no significant difference between the mean
achievement scores of technical school students taught
algebra using VBI and those taught using conventional
method.

* There is no significant difference between the mean
achievement scores of male and female students taught
algebra using VBI.

* There is no significant interaction effect of gender and
VBI on students’ Achievement scores.

2. Literature Review
2.1. Technical School Students

Technical school students are set of students who joined
vocational and technical schools for learning a trade or skill
after junior secondary school in Nigeria. Their educational

training is in general education which algebra in mathematics
is inclusive to enhance the learning of specific skills in
various trades. Their school certificate examinations are
Federal Craft, Trade Test and National Business and
Technical Examination Board (NABTEB) examinations
which lead to award of National Technical Certificate
(NTC)/National Business Certificate (NBC). The training
enables them after graduation to become artisans, technicians
and even engineers for those who can go further in their
educational pursuit. It is an educational training that can
enable the learner to be self-employed, an employer or can be
employed.

2.2. Vocabulary Building Instruction

Vocabulary Building Instruction which is the crux of this
study refers to a pedagogical strategy programmed in such a
manner that a teacher identifies key algebraic words, phrases
and statements based on students’ needs in the content area
during lesson planning (Chard, 2011.). In the lesson
execution, the teacher pre-teaches the words using direct and
indirect methods to form the students’ prior knowledge
before the content is taught. It is geared towards providing
the students with the opportunity to understand the meanings
of certain keywords, phrases or statements and how they are
expressed algebraically. Its aim is to nurture the ability and
skills in the students to translate verbal, words, phrases or
statements into algebraic expressions, formulas or equations.
It may work effectively in conjunction with any effective
method of teaching.

Chard (2011) asserted that Vocabulary building instruction
is useful in removing cognitive barriers that prevent students
from grasping new content. Chard further emphasized that
students must be actively engage in building background
knowledge using key content-specific vocabulary. He
reiterated that by preparing students with background
information such as vocabulary at the start of the lesson, they
are better equipped to put that information to use. The lesson
then serves to reinforce new words that stand for concepts as
they are learned. The instruction if properly utilized would
put meaning to the words that the students encounter in
mathematics textbooks and in their assignments. Barton
(1998) reiterated that the richer the vocabulary of a learner
the better is his capability to learn, understand and perform
better than his counterpart who is poorer in the vocabulary of
the subject.

Stahl and Fairbanks (1986) emphasized that for teachers to
be effective in vocabulary building instruction they must
provide more than simple definitions. Stahl and Fairbanks
clarified that students need more than just a surface knowledge
of the words’ definitions. According to them, teaching
vocabulary words solely as definitions does not assist students
in comprehending the word when found in the text.

The study has procedures of solving word problems and
many advantages to both teachers and students. It is student
centered and it makes students to use problem-solving
procedure. With the approach, students can approach any
problem by following this procedure.
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i.  Understand the problem. Students are able to read
carefully the problem and determine; (a) exactly what
they are being asked to find and (b) what information
the problem provides. Determine facts pertinent to
solve the problem, substitute smaller or simpler
numbers to make the problem more understandable,
and if possible make sketches to illustrate the
problems and label the information given.

ii. Translate the problem to mathematical language.
This will generally involve expressing the problem in
terms of an algebraic expression or equation. Or
determine whether there is a formula that can be used
to solve the problem.

iii. Carry out the mathematical calculations necessary to
solve the problem.

iv. Check the answer obtained in step iii. Students ask
themselves, “Does the answer make sense?” “Is the
answer reasonable?” if the answer is not reasonable,
recheck your method for solving the problem and
your calculations.

V. Make sure you have answered the question. State the
answer clearly.

The Vocabulary Building Instruction is compared with the

conventional instructional method mostly use in our technical
schools.

2.3. Conventional Method

The conventional method (CM) which vocabulary building
instruction is compared with is also called traditional method
and example is lecture or expository method. Some authors
like Gbamonja (1991), referred to it as the “talk and chalk” or
book method. It is the commonest instructional approaches
use by teachers in schools. Teachers teach by copying and
solving of mathematical problems without minding whether
the students are following or not.

Korah (2001) observed that in a conventional lesson, the
teacher teaches the whole class as a unit. He is the master
source of knowledge and exercise control over the students.
The teacher spends most of his time actually teaching,
making the students passive. He does most of the talking.
Research studies have shown that average teacher does 70%
talking in the classroom. Much time is spent in narration,
description and explanation. The students therefore get the
impression that they can learn only when their teacher is
present and teaching. Gbamonja (1991) again included the
disadvantage of conventional method as, it leads to rote
memorization of facts without necessary aiding
understanding, since researchers in cognitive psychology
supported the view that rote learning is unnecessary, it does
not contribute beyond the memorized materials. Another
disadvantage of the conventional methods mentioned is that
the students easily get bored, frustrated and easily loss
interest in the subject, since they are not actively involved in
the process. Furthermore, it is said that the conventional
method does not take care of the individual differences of the
students in terms of learning abilities. The poor achievement
and interest of the students in mathematics is also linked to

this method. Algebraic vocabulary building instruction is an
alternative pedagogical method from conventional method,
hence the need to investigate into its effect on technical
school students’ achievement and interest in algebra.

2.4. Algebraic Word Problems

Algebraic Word Problems refers to mathematical/algebraic
problems that are stated using words, phrases or statements.
They can be verbal or application problems that letters are
used to represent the unknown’s quantities or values. The
words, word phrases and statements are translated into
formulas, algebraic expressions and equations that can be
evaluated, simplified or solved respectively (Margaret,
Stanley, Diana & Charles, 1998). Before one can translate a
problem into an equation (mathematics language), one must
understand the meaning of certain words and phrases and
how they are expressed algebraically. This is what algebraic
vocabulary instruction is out to do.

Also, Allen, Donna, Richard and Prentice (2000) also
asserted that algebraic expressions are converted into
statements. They further said that often a statement may
contain more than one operation.

2.5. Technical School Students’ Interest and Algebraic
Word Processes

The conceptual framework on technical school students’
interest and algebraic word process will be better understood
by clarifying, interest and algebraic word process for
technical school students thus:

Interest has been viewed as emotionally oriented
behavioral trait, which determines the students’ vim and
Vigor in tackling education programs or other activities
(Ezewu & Okoye, 1981). Accordingly Chukwu (2001) stated
that effective learning has to do with feelings and values and
therefore influences our attitudes and personalities. In
viewing effective factors of mathematics learning, Suydan
and Weaver (1975) wrote that teachers and other mathematics
educators believe that children learn more effectively when
they are interested in what they learn and that they will
achieve better in mathematics if they like the subject. In other
words, interest produces efforts; efforts increases interest and
a combination of the two usually result in success. Chukwu
(2001) observed that students show little interest in
mathematics because of its poor foundation in primary
school. She then advised teachers to introduce the subject to
the learner in a pleasant and interest manner using interesting
and appropriate methods. She emphasized the need to retrain
teachers in the use of interesting methods. So, vocabulary
building instruction if happened to work well should be the
interesting and appropriate method sought after.

Algebraic word processes for technical school students as
is contained in NATEB (2007) syllabuses currently in use,
include:

* Practical applications to word problem involving basic

arithmetic operations with algebraic symbols, insertion
and removal of brackets.
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* Application to word problems leading to simple linear
equations.
* Application to word problems leading to simultaneous
linear equations.
* Application to word problems leading to simple
equations involving fractions.
* Application of solution of linear and quadratic equation
in practical problems
* Solve a variety of simple equations with practical
applications to word problems.
¢ Formulate problems leading to quadratic functions.
Therefore, technical school students’ interest and algebraic
word processes refers to the students disposition of wanting
to learn and know algebraic problems that are of practical life
or are expressed using words. This interest is indicated by
students’ temperament in the teacher’s manner of teaching
algebra lessons, their algebra class attendance regularly and
punctually, students’ participation and voluntary contribution
in algebra classes, the manner they solve assignments and
homework, practice algebraic exercises make group
discussion on word problems and voluntarily forming of
mathematics clubs and how they participate in algebra
learning activities. The interest behavioural trait is measured
using Algebraic Word Problem Interest Scale (AWPIS)
instrument. The instrument will be constructed using
measurable interest trait variables mentioned above.

2.6. Technical School Students’ Achievement and Algebraic
Word Processes

This refers to scores and grades as outcomes or measure of
algebraic word problem learning using instruments like tests,
examinations, home works, assignments or projects during or
after an instruction. Questions or items in form of assignments,
projects, homework, test or examinations are set base on
instructional objectives for the students to respond to them.
The responses of the students are marked base on
predetermined standard called “marking scheme” which
enabled the measurement. The ability of a student to recall,
comprehend, apply, synthesize, evaluate and judge is measured
and scored. In the study, algebraic word problems are used.
The extent a student is able to score algebraic word problems
is called his achievement. Mathematics standardized tests such
as Secondary Schools Certificate Examination (SSCE) and
Joint Admission and Matriculation Board (JAMB)
examinations consist of word problems also, not only strict
computation (Margie, 2010). As pointed out by Stahl and
Fairbanks (1986) understanding of mathematics words used in
the word problems gives the students a better guide to start and
go about solving the problem more logically.

2.7. Gender and Its Effects on Achievement and Interest

Sex is concept use to distinguish male and female students
according to their biological state of being which the
researcher uses interchangeably with gender. It is said to be
one of the factors affecting students’ socio-cultural and
academic phenomena. Halpern (1986) examined sex

differences in cognitive ability and concluded that biological
factors are significant components to determine sex role
differences in cognitive abilities. On the other hand, Majula
(2004) reported in his studies that gender (sex) did not
influence achievement significantly. The studies conducted
on gender as cited above showed that there are
inconsistencies on the conclusions reached by the previous
researchers. The onus lies on this study therefore to assert if
vocabulary building instruction is used, which of the gender
would be more favored in terms of achievement and interest
in algebraic word problems.

3. Methodology

The design used for this study was a quasi- experiment
design of non-randomized group, pretest-posttest design of
non-equivalent groups. The population of the study was all
part II students of technical school in in educational zone A
and B of Benue state, Nigeria. The sample for the study
consists of only 604 part II students of technical schools in the
study area. The instrument used for the study was Algebraic
Word Problem Achievement Test (AWPAT) that had 25
multiple choice objective items with four options. The
instrument was validated by experts in mathematics education,
educational measurement and evaluation. The AWPAT
reliability coefficient was found to be 0.722 using Cronbach
Alpha. Pre-test was initially administered the students of study
before the commencement of treatment. The data collected
were analyzed using mean and standard deviation to answer
research questions asked while Analysis of Covariance
(ANCOVA) was used to test the hypotheses formulated.

3.1. Answers to Research Questions

The data collected for each research question is analyzed
using mean and standard deviation to answer the research
question.

3.2. Research Question One

What are the mean achievement scores of students taught
algebra using VBI and those taught using Conventional
Method?

In order to answer the research question, data were
collected relating to the question, analyzed and presented in
Table 1.

Table 1. Pretest and Posttest Mean Achievements Scores of Students in VBI
and CM.

Group of

Achievement Mean Std. Deviation N

respondent

Experimental 250 117 319
Pretest scores Group

Control Group 2.55 1.18 285

Mean Difference 0.05

Experimental 1273 3.79 319
Posttest scores Group

Control Group 10.61 3.86 285

Mean Difference 2.12
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From Table 1, the mean achievement scores in pre-AWPAT
of experimental and control are 2.50 and 2.55 while the
standard deviations are 1.17 and 1.18 respectively. The mean
difference of experimental and control groups at pretest is
0.05. On the other hand, the posttest mean scores for
experimental group is 12.73 with standard deviation is 3.79
while control group has the mean 10.61 and standard
deviation 3.86. The mean difference at posttest is 2.12 in
favor of the experimental group.

Table 2. Pretest and Posttest Mean Achievement of Male and Female
Students in VBIL.

Achievement  Sex of respondent  Mean Std. Deviation N
Pretest means ~ Male Students 2.47 1.20 235
Posttest Male Students 1261 3.83 235
means

Mean Gain 10.14
Pretest means ~ Female Students 2.60 1.08 84
Posttest Female Students  13.05  3.67 84
means

Mean Gain 10.45

3.3. Research Question Two

What are the mean achievement scores of male and female
students taught algebra using VBI?
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To answer the research question, data were collected
relating to the question. The collected data were analyzed and
presented in Table 2.

From Table 2, the mean scores pretest of male and female
students pre-AWPAT are 2.47 and 2.60 while their standard
deviations are 1.20 and 1.08 respectively. The mean
difference between male and female students in experimental
is 0.13. On the other hand, the mean achievement scores for
male and female students in post-AWPAT are 12.61 and
13.05 with their standard deviations is 3.83 and 3.67
respectively. This then means that male students had a mean
gain of 10.14 over their mean achievement in pre-AWPAT
while the female students gained 10.45 over their mean
achievement in pre-AWPAT. This means that both sexes have
improved on their achievement scores in algebraic word
concepts taught during the period of this study. However, the
female students improved more than their male counterparts.

3.4. Research Question Three

What is the interaction effect of gender and VBI on
students’ Achievement scores?

To answer the research question, data were collected
relating to the question, analyzed and presented in Table 3.

Table 3. Interaction Effect of Gender and VBI on Students’ Achievement Scores.

Dependent Variable: Posttest scores on achievement of respondent

Source Type 111 Sum of Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 697.078a 3 232.359 15.881 .000 .074

Intercept 59172.369 1 59172.369 4044.201 .000 .871

Group 468.528 1 468.528 32.022 .000 .051

Sex 19.995 1 19.995 1.367 243 .002

Group * Sex .000 1 .000 .000 .996 .001

Error 8778.848 600 14.631

Total 92537.000 604

Corrected Total 9475.925 603

a. R Squared =.074 (Adjusted R Squared = .069).

From Table 3, reading the row heading Group * Sex and
column heading Partial Eta Squared for interaction effect of
gender and VBI on students’ achievement scores is .001. The
calculated percentage of interaction effect (.001x100 = .1%)
=.1%.

3.5. Research Hypotheses

Hypotheses were formulated to test the significance of the
findings. The hypotheses were tested at 0.05 level of
significance. Since the Statistical Package for Social Sciences
(SPSS) is used for this analysis, the 0.05 is compared with
Sig. (computer calculated probability for decision taking)
value denoted as P. Therefore, if P is greater than 0.05 the
hypothesis will not be rejected (Agber, Ugbagir, Mngutyo &
Amaakaven, 2014).

3.6. Hypothesis One

There is no significant difference between the mean
achievement scores of technical school students taught algebra
using VBI and those taught using conventional method.

To test for the hypothesis, data were collected relating to it,
analyzed and presented in Table 4.

Table 4. ANCOVA for the Difference between VBI and CM on Achievement.

Source Type I Sum df Mean F Sig.
of Squares Square

Egg:ted 7062.274° 2 3531.137 879254  .000

Intercept 2351.869 1 2351.869 585616  .000

Pre-AWPAT  6385.607 1 6385.607  1590.018  .000

Group 753.857 1 753.857 187711  .000

Error 2413.652 601 4016

Total 92537.000 604

Corrected

Total 9475.925 603

In Table 4, reading on row heading Group, it could be seen
that F = 187.711, df = 1, P = .000 < 0.05. This means there is
a significant difference in the mean achievement scores of the
two groups. Thus, the null hypothesis of no significant
difference and therefore rejected.
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3.7. Hypothesis Two

Table 5. ANCOVA for Difference between Male and Female Students’
Achievement in VBI.

Dependent Variable: Post Achievement

Type III Sum Mean

Source of Squares df Square F Sig.
Corrected 4, ¢ 8910 2 1630.446  394.993 000
Model

Intercept  1853.434 1 1853.434  449.014  .000
PreAch 3249.190 1 3249190  787.150 000
Sex 604 1 604 146 702
Error 1304.381 316 4.128

Total 56238.000 319

COTEEE e 318

Total

a. R Squared =.714 (Adjusted R Squared = .712).

There is no significant difference between the mean
achievement scores of male and female students taught
algebra using VBI.

The test to hypothesis two is presented in Table 5.

In Table 5, reading on row heading Sex, it can be seen that
F = .146, df = 1, p = .702 > 0.05. This means there is no
significant difference in the mean achievement scores of the
male and female students in the experimental group. Thus,
the null hypothesis of no significant difference is not
rejected.

3.8. Hypothesis Three

There is no significant interaction effect of gender and VBI
on students’ Achievement scores.

To test for the hypothesis, data were collected relating to it.
The collected data were analyzed and presented in Table 6.

Table 6. Test of Interaction Effect of Gender and VBI on Students’ Achievement Scores.

Dependent Variable: Posttest scores on achievement of respondent

Source Type 111 Sum of Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 697.078a 3 232.359 15.881 .000 .074

Intercept 59172.369 1 59172.369 4044.201 .000 .871

Group 468.528 1 468.528 32.022 .000 .051

Sex 19.995 1 19.995 1.367 243 .002

Group * Sex .000 1 .000 .000 .996 .001

Error 8778.848 600 14.631

Total 92537.000 604

Corrected Total 9475.925 603

a. R Squared = .074 (Adjusted R Squared = .069)

The interaction effect of gender and VBI on students’
achievement scores is read across the row heading Group *
Sex and column heading Sig. (Group * Sex: Sig = .996). F
= .000, df = 1 and Sig. = .996 = p. Since p > 0.05, the
hypothesis is not rejected with the conclusion that the
interaction effect of Gender and VBI on students’
achievement scores is not statistically significant.

3.9. Discussion of Findings

1. Based on the result in Table 1, the findings of the study
revealed that vocabulary building instructional (VBI)
enhanced achievement of students in algebra especially
word problems taught during the period of this study
better than conventional teaching method; and the
hypothesis was rejected. This finding is in agreement
with Ezeugo and Agwagah (2000), Ogwuche and
Kurumeh (2011), Orji and Uche (2010), Margie and
Susan (2010) who discovered that innovative methods
enhanced students achievement in algebra and algebraic
word problems.

2. Consequently, based on the results in Table 2, the
findings of the study showed that male and female
students equally benefited as the difference between
them was not significant statistically. This means that
the use of VBI had brought about improvement in
students’ abilities in handling algebraic expressions.
Therefore, the use of VBI is encouraging; the null
hypothesis of no significant difference is not rejected.

The finding is in agreement with Fennema (2000) who
stated that with provision of equality of educational
experiences with a suitable instructional method,
inequality of students’ learning outcomes for male and
female students is not expected.

3. Furthermore, the results in Table 5 indicated that the
interaction effect of gender and VBI on students’
achievement is insignificant. The hypothesis was not
rejected with the conclusion that the interaction effect of
Gender and VBI on students’ achievement scores is not
statistically significant. This finding is in agreement with
Ajai, Imoko, and O’kwu (2013) who also discovered that
interaction effects on achievement due to methods and
gender was not significant when they used Problem-
Based Learning (PBL) approach on senior secondary
school students’ achievement in algebra.

4. Conclusion

In conclusion, the study takes a detail look at the efficacy
of VBI through extensive review of related and relevant
literature which revealed some relevant gaps the study
eventually filled. The VBI proved to be efficient as students
improved upon their achievement in algebra. Most
importantly is the friendly nature of VBI which does not
discriminate on the basis of gender. This is because the
difference between the mean achievement scores of both
boys and girls is not statistically significant.
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5. Recommendations

The following recommendations were made based on the
findings of this study and their implications for education:

i

Ministry of education, state Ministry of science and
education and other relevant stakeholders of technical
education are encouraged to promote VBI by organizing
seminars and workshops for serving teachers in
technical schools to acquaint them with the procedures
of using VBI.

ii. Curriculum planners and mathematics text books for

technical schools writers should be encouraged to
include VBI in their books as complementary to other
teaching methods.

iii. Technical school administrators and inspectors in

collaboration with ministries of science and technical
should encourage mathematics teachers to use VBI in
their mathematics classrooms.
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