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Abstract

Students’ performance in Mathematics in secondary school Education in Nigeria remains poor.
Consequently, the West Africa Senior Secondary School Certificate Examination (WASSSCE)
Mathematics results continue to cause concern to all the stakeholders in the education sector. Therefore,
there is serious and urgent need for intervention. Although research has indicated that computer-assisted
instruction (CAI) enhances students’ achievement, promotes positive attitudes towards Mathematics
instruction, and improves interpersonal relations. The purpose of this study was to investigate the effects
of CSIP on students’ performance, achievement level and attitude towards mathematics among second
year students (SSII) who received instruction using CSIP. The quasi-experimental design involving
pretest — posttest experimental control group was adopted. Two SSII intact classes were selected at
random and 92 students participated in the study. A validated Algebra Achievement Test (AAT) with 0.72
reliability coefiicient was used for collecting data. Results indicated higher achievement and positive
attitudes for students in CSIP treatment groups. Higher achievers in CSIP group performed better than
medium and low achievers respectively. Also, the CSIP was found to be gender (male and female students
performed better). Based on the findings, CSIP should use for teaching algebra to improve students’
performance and reinforce positive attitudes towards mathematics.

Keywords: Computer-Self Interactive Package; Algebra, Achievement Level, Gender,; Attitude.

Introduction

Mathematics is a bridge to science, technology and other subjects offered in any formal educational
system. The teaching of mathematical concepts and skills that students encounter in school shapes their
understanding, their ability to solve problems and their confidence in, and disposition toward
Mathematics (Too, 2007). The importance of mathematics to nation building has led the Federal
Government of Nigeria to make mathematics a core subject to be offered by students at all levels of
education in Nigeria (FRN, 2013). Okafor (2002), notes that pass at credit level in mathematics at Ordinry
Level (O’ Level) is one of the prerequisite for entrance into Nigerian university. A close examination of
the performance of students’ in Nigeria in the West African Senior Secondary Certificate Examination
(WASSCE) results of ten consecutive years revealed that most students may not get admission into
university owing to their failure to obtain pass at credit level in mathematics (WAEC, 2015).

A lot of challenges abound in the teaching and learning of Mathematics in Nigeria. Several studies and
reports have established the causes of the appalling state of Mathematics (WAEC, 2015). These causes
were identified as: negative attitude of students towards Mathematics, lack of appropriate teaching
methodology, inadequate assignments to students, and inadequate coverage of syllabus. Nigerian
classrooms are dominated with traditional teaching methods which produced low passing rates in
mathematics courses at all levels of education Okafor (2002) and Okeke (2001) identify poor teaching
methods as the major factor contributing to the poor performance of students in mathematics. There is
need to try alternative instructional approaches to improve the teaching of mathematics with the goal of
increasing the number of students who have the skills and knowledge required for college-level
mathematics courses and for the twenty-first century workforce. The concepts of algebra were identified
as one of the problematic concepts poorly taught from the year 2010 - 2015 West Africa Senior
Secondary School Certificate Examination (WASSSCE) Mathematics Papers 1 and 2 (WAEC, Chief
examiners’ reports, 2015).
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Research studies across the globe have focused on how to improve achievement of students at all levels
using computer for classroom learning. It was against this backdrop that the present study chose to
explore the use of computer assisted instruction (CAI) in the delivery of Mathematics. The main concern
was to explore approaches that would ultimately improve the state of Mathematics performance at
secondary school level. Studies on CAl have shown positive effects on achievement. For instance, the
research on the effects of computer-assisted instruction on the mathematical learning of students of
various ability levels suggests that computer-assisted instruction as a supplement to traditional classroom
instruction is more effective than traditional instruction alone (Brothen & Wambach, 2000; Butzin, 2000;
McSweeney, 2003; Nguyen, 2002; Olusi, 2008). Anyamene, Nwokolo, Anyachebelu and Anemelu (2012)
and Mahmood (2006) concluded that traditional instruction supplemented with computer-assisted
instruction resulted in students’ higher mathematical performance than traditional instruction. Studies
showed that using CAI for supplemental algebra instruction with middle and high school students had
positive effects on achievement and attitude (Bassoppo-Moyo, 2010; Hegedus & Kaput, 2004; Nicaud,
Bitta, Chaachoua, Inamdar, & Maffei, 2006). Similarly, Stillson and Alsup (2003) studied the
effectiveness of teaching Basic Algebra using the interactive learning system to supplement traditional
instruction. They found that students liked the immediate feedback, the repetition, and the convenience of
working at their own pace. Those who used the software thought they learned more than in previous math
courses when software was not used. Mwei, Too, and Wando (2011) reported higher achievement and
positive attitudes with CAI treatment groups.

However, other studies comparing traditional instruction to traditional instruction supplemented by
computer-assisted instruction for mathematics students also indicated that there were no significant
differences in the learning outcomes of students’ taught mathematics using computer-assisted instruction
and those taught with traditional methods (Jacobson, 2006; Kinney, 2001; Reagan, 2004; Waycaster,
2001). Similarly, Kathy (2009) found that there was no statistically significant difference in the posttest
scores of students receiving traditional instruction and traditional instruction supplemented with
computer-assisted instruction. However, findings on use of CAI for teaching mathematics are
inconclusive. Most of these studies were conducted outside Nigeria and did not examine the influence of
gender and achievement levels when students were exposed to computer-assisted instruction. In this
modern day of dominating influence of the computer, therefore, there is need to examine the effects of
CAI with interaction effects of gender and achievement levels within the Nigerian school context on
students’ performance.

Gender has been identified as one of the factors influencing students’ performance at Secondary School
level in Nigeria (Anagbogu, & Ezeliora, 2007; Eze, 2010). The performance of students in science and
mathematics in the Nigerian educational setting seems to be gender sensitive. However, research efforts
focusing on gender issue in science and mathematics have produced conflicting results. Some findings
indicated that significant differences existed between the performance of male and female students while
other findings showed that gender factor had no influence on students’ performance (Yusuf, 2004). For
instance, Annetta, Mangrum, Holmes, Collazo and Cheng (2009) and Kathy (2009) reported a significant
difference in the posttest scores of females and males, with female outperformed male students in
mathematics, chemistry and science process skills respectively. In addition, Orabi (2007) reported that
female students were able to learn the engineering material as effectively as the male students. Contrarily,
Anyamene, Nwokolo, Anyachebelu and Anemelu (2012) and Gambari and Zubairu (2008) reported no
significant difference in the post-test achievement scores of male and female students taught mathematics
using CAI package. Olowe (2009) and Umar (2011) reported no significant difference between male and
female students taught biology with computer assisted instruction packages. Based on these conflicting
results, part of this study examined the influence CAI on male and female students’ performance in
mathematics.

Achievement levels of the students greatly influence learning outcomes. For instance, Aluko (2004) and
Yusuf (2004) state that despite the lumping together of the three (high, medium and low abilities) the high
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ability students do perform better than low ability students in conventional classrooms. Similarly, Emeke
and Adegoke (2001), Condron (2003), Falaye (2006), Adewale (2008), Denessen, Veenman, Dobbelsteen
and Vanschilt (2008), Karademir (2009), Hannafin and Foshay (2008); Yusuf, Gambari and Olumorin
(2012) reported that high ability students performed better than low achiever students. However, Bangert-
Drowns, Kullik, & Kullik (1985) reported that CAI was more effective for lower-achiever students.
Muhfahroyin’s (2009) result indicated no difference between higher and lower students’ ability in the
cognitive achievement of Biology, critical thinking and process skills. Similarly, Holmes and Ahr (1994)
were of the view that ability grouping has no effect on students’ achievement. Students’ performance in
mathematics can be influenced by their attitude as well as their motivation to achieve.

When students experience success in mathematics, their confidence in mathematics and overall attitude
toward mathematics improves (Olson, 2002). Success in mathematics can reinforce positive feelings
about students' abilities to do mathematics making them more willing to engage in more mathematics
because they expect to be successful. Published empirical studies reported that students demonstrated
more favorable attitude toward learning with computers than direct instruction (traditional method) (Chiu,
2007; Eklof, 2007, Hammouri, 2004; Wigfield & Eccles, 2002). More recently, Reed Drijvers and
Kirschner (2010) found that attitude towards computer use was positively related to achievement in lower
ability students. Bassoppo-Moyo (2010) revealed students' attitudes and achievement levels were
improved using CAI. After conducting interviews and administering questionnaires, they reported over
87% of the students reported liking mathematics and they intended to study it in future. Bassoppo-Moyo
(2010) results were similar to Hegedus and Kaput (2004) and Nicaud et al (2006) who reported high
levels of engagement as students interacted with software to improve algebraic reasoning.

Traditional teaching method had given insufficient opportunities for student to construct their own
learning. Eliciting students’ individual capabilities, intelligence and creative thinking can only be
achieved through student centered instructional methods (Adegoke, 2011). Computer Assisted Instruction
(CAD) in learning is fast gaining ground in developing nations like Nigeria. Computer-Assisted
Instruction (CAI) software could be used to transform classroom instruction into a series of rich
memorable experience and therefore reduce boredom and forgetfulness (Achuonye, 2011; Yusuf &
Afolabi, 2010). CAl is a teaching process used to enhance a student’s learning. It combines text, graphics,
video and audio which may include interactivity options. However, little is known about the use of
computer assisted instructional package in the Nigerian education system particularly for teaching and
learning mathematics. Thus, much remain to be empirically studied on the influence of CAI based on
gender and achievement levels in Nigeria.

Research Hypotheses

Ho;: There is no significant difference between the mean achievement scores of students exposed
Algebra concepts using CSIP and their counterparts taught using conventional teaching method.

Ho,. There is no significant difference in the mean achievement scores of male and female students
taught algebraic concepts using CSIP.

Hoz:  There are no significant differences in the mean achievement scores of high, medium, and low
ability students taught algebraic concepts using CSIP.

Ho4:  There is no significant difference between students’ attitude towards mathematics using CSIP and
TTM.

Methodology

The research design adopted for this study is a quasi-experimental design. It is a pretest, posttest, non-
equivalent, non-randomized control group (Fraenkel & Wallen, 2003). Two levels of independent
variables (one treatment and a control), two levels of moderating variables (gender and achievement
levels). Gender (male and female), and achievement levels (high, medium and low) were investigated on
students’ performance in Mathematics.
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The target population of this study was the second year senior secondary school (SSSII) mathematics
students in Minna metropolis of Niger State, Nigeria. The nature of the study required purposive selection
of the research sample since a study on CAI must be conducted in schools where students are computer
literate and computers are available and accessible for students’ use. Two secondary schools were
purposively sampled based on facilities (laboratories, ICT facilities and manpower), gender composition
(co-educational schools). The two schools were randomly assigned to experimental group (Computer-Self
Interactive Package, CSIP group) and control group (Traditional Teaching Methods, TTM) respectively.
Ninety-two (92) students participated in the study (experimental group n = 44), (control group n = 48).
Experimental group was stratified into gender (23 males and 21 females) and achievement levels (High =
14, Medium = 20 and Low = 10). Similarly, control group was stratified into gender (male = 28, female =
20) and achievement level (high = 12, medium = 22, low = 14). SSSII students were chosen for this study
to avoid disruption of the preparations of the SSSIII students who were getting ready for their
WASSSCE. The SSSIII students have already been taught the topic used for the study; hence they were
not suitable for the study.

Three research instruments were employed: Computer-Self Interactive Package (CSIP) was used as a
treatment (not for data collection), Algebraic Achievement Test (AAT) was employed as test instrument.
Algebra Attitude Scale (ATS) used to elicit responses on students’ attitude towards Mathematics after
exposing to CSIP and TTM. CSIP was developed with the assistance of a computer programmer. It is an
interactive package which contains contents of Algebraic process. It was structured in the following ways:
Students log-in with their password, an introductory message welcoming the students to CSIP, followed
by list of sub-topics to be selected by the students. On selecting the topic, objectives of the lesson will be
displayed. This was followed by a short text in form of frame on the computer screen. The students read
the text then a question based on it is followed with four (4) options (A) to (D) out of which the student
picks one. A feedback of “correct” or “wrong” is given by the computer and the score of 1 mark is
awarded for a correct answer for the students’ first attempt.

The CSIP contains ten sub-topics. Each of the topics lasts for 40 minutes. The topics covered linear
equations, word problems leading to linear equation, linear inequalities, word problems leading to linear
inequality and subject of a formula. This package was used for experimental group. The sequence of text
display, question and answer options, immediate feedback is provided until all the ten lessons were
covered. CSIP was face and content validated by educational technology, mathematics, and computer
programmer specialists.

Algebra Achievement Test (AAT) was used in collecting data for the study. The Algebra Achievement
Test (AAT) consists of 50 multiple choice objective items with four options (A — D) adopted from past
examinations of West African Examination Council (WAEC, May/June) and National Examination
Council (NECO, June/July). AAT was validated by experts in Mathematics, test and measurement and its
reliability coefficient determined as 0.86 using Kuder Richardson (KR-20).

Algebra Attitude Scale (AAS) was a researcher-developed questionnaire for eliciting response on
students’ attitude towards mathematics after they were exposed to CSIP and TTM. It is made-up of 4-
point modified Likert scale consisting of 20-item questionnaire codes as 1, for Strongly Disagree, 2 as
Disagree, 3 as Agree and 4 as Strongly Agree. AAS was face and construct validated by experts in
Mathematics, test and measurement and its reliability coefficient determined as 0.72 using Kuder
Richardson (KR-21).

The objectives and the modalities of the experiments were specified and operational guide was produced
before the commencement of the treatment. The researcher administered the Algebra Achievement Test
(AAT) on sample students as pretest to ascertain the equivalence of the students before the treatment.
This was followed by administration of treatment which lasted for five weeks. Thereafter, AAT was
administered as posttest to measure the achievement of the sample students in each school. The scores
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obtained were analyzed based on the stated hypotheses, using Analysis of Covariance (ANCOVA). The
significance of the various statistical analyses was ascertained at 0.05 alpha level.

Results
To test the hypotheses, the data obtained from AAT was analysed using Analysis of Covariance
(ANCOVA) and Scheffe’s post-hoc statistics. The results are presented based on the research hypotheses.

Ho;:  There is no significant difference between the mean achievement scores of students exposed to
CSIP and their counterparts taught using conventional teaching method (TTM). To test this
hypothesis, ANCOVA statistics was used to analyze the achievement scores. The summary of
this analysis is as shown on table 1.

Table 1: ANCOVA of mean scores of students in experimental and control groups

Source of Variation Type III Sum df Mean Square F B p — value
of Squares value

Corrected Model 5997.708 2 2998.854 14.456 0.000

Intercept 48094.574 1 48094.574 231.847 0.000

Covariate

(Pretest) 0.577 1 0.577 0.003 0.958

Main Effect 5970.074 1 5970.074 28.780* 0.000

(Treatment)

Residual (Error) 18462.248 89 207.441

Total 515020.000 92

Corrected Total 24459.957 91

*: Significance at 0.05 alpha level

Table 1 revealed that F (1, 92) = 28.780, p = 0.000 for the main effect (treatment) was significant. The
results revealed that the computer-self interactive package (CSIP) produced a significant effect on the
posttest achievement scores of students when covariate effect (pretest) was controlled. The result
indicated that the treatment, using CSIP and TTM accounted for the difference in the posttest
achievement scores of the students. This implies that a significant difference existed between the two
groups of computer-self interactive package (CSIP) and traditional teaching method (TTM). Hence, the
Hypothesis 1 was rejected.

To show the groups improvement in learning after treatment, the mean gain scores between the pretest
and posttest mean scores of the two groups (CSIP and TTM) are presented in Table 2 and Figure 1.

Table 2: Mean gain scores of students taught algebra using CSIP and TTM

Group Pretest Posttest Mean Gain Score
CSIP 19.82 81.45 61.63
TT™ 18.83 65.29 46.46

From Table 2, it was observed that all the groups had improvement as observed in their posttest. For
instance, CSIP had highest mean gain scores 61.63 while TTM had the mean gain scores of 46.46. This
indicates that all the groups benefited from the treatment, with CSIP having the better posttest
performance.
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Fig. 1: Graphical illustration of students in CSIP and TTM groups at preteét and
posttest

Ho,. There is no significant difference between male and female students taught algebraic process
using CSIP. To test this hypothesis, ANCOVA statistics was used to analyze the mean scores.

The summary of this analysis is shown on table 3.

Table 3: ANCOVA results of male and female students exposed to CSIP

Type III Sum of

Source of Variation df Mean Square F - value p — value
Squares

Corrected Model 284.909 2 142.454 0.771 0.469

Intercept 16226.718 1 16226.718 87.801 0.000

Covariate (Pretest) 157.733 1 157.733 0.853 0.361

Main Effect (Gender) 128.724 1 128.724 0.697™ 0.409

Residual (Error) 7577.273 41 184.812

Total 191688.000 44

Corrected Total 7862.182 43

ns: not significance at 0.05 alpha level

Table 3 revealed that F (1, 44) = 0.697, p = 0.409 for the main effect (Gender) was not significant. The
results revealed that gender did not produce any significant different on the posttest achievement scores of
students when covariate effect (pretest) was controlled. The result indicated that there was no significant
difference between male and female students’ performance in the posttest achievement scores. This
implies that CISP is gender friendly. Hence, the Hypothesis was not rejected.

Hoz:  There are no significant differences among high, medium, and low achievement students taught
algebraic process using CSIP. To test this hypothesis, the mean achievement scores of high,
medium and low ability students were computed using ANCOVA statistics. The results are
presented in tables 3
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Table 4: ANCOVA results of high, medium and low achiever students in experimental

group

Source of Variation Type Il Sum of df Mean Square F — value p - value
Squares

Corrected Model 8673.030 3 2891.010 81.101 0.000

Intercept 25698.386 1 25698.386 720.913 0.000

Covariate (Pretest) 56.178 1 56.178 1.576 0.217

Main Effect "

(Achievement Level) 8640.885 2 4320.442 121.201 0.000

Residual (Error) 1425.879 40 35.647

Total 302032.000 44

Corrected Total 10098.909 43

*: Significance at 0.05 alpha level

Table 4 revealed that F (2,44) = 121.201, p = 0.000 for the main effect (Achievement Level) was
significant. The results revealed that the computer-self interactive package (CSIP) produced a significant
effect on the posttest achievement scores of students when covariate effect (pretest) was controlled. The
result indicated that the treatment, using CSIP and traditional teaching method (TTM) accounted for the
difference in the posttest achievement scores of the students. This implies that a significant difference
existed between the three groups (high, medium and low achiever students) taught Algebraic process
using CSIP. Hence, the Hypothesis was rejected. Based on the established significant difference in the
post-test scores of the groups, Scheffe’s test was used for post-hoc analysis. The results of this post-hoc
analysis are as shown in Table 5.

Table 5: Scheffe’s post-hoc analyses of the groups mean scores

Groups Mean Group | Group II Group III (Low)
Scores (High) (Medium)

Group I (High) 96.29 *0.000 *0.000

Group I (Medium) 82.80 *0.000 *0.000

Group III (Low) 58.00 *0.000 *0.000

*: significant at 0.05 alpha level

The result in Table 5 indicates that there was significant difference in the mean achievement scores of
high achievers exposed to CSIP (X = 96.29) and medium achievers exposed to CSIP (X = 82.80). It also
indicates significant difference in the mean achievement scores of medium achievers exposed to CSIP (X
= 82.80) and low achievers exposed to CSIP (58.00). Significant difference was also established in the
mean achievement scores of medium achievers exposed to CSIP (X = 82.80) and low achievers exposed
to CSIP (X = 58.00). To show the improvement in learning among the groups after the treatment, the
mean gain scores between the pretest and posttest of the four groups (CSIP and TTM) are as shown in
Table 6 and Figure 2.

Table 6: Mean gain scores of students taught algebra using CSIP

Group Pretest Posttest Mean Gain Score
High 18.50 96.26 77.76
Medium 20.05 82.80 62.75
Low 21.20 58.00 36.80
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From Table 6, it was observed that all the groups had improvement as observed in their posttest. For
instance, High achiever students had highest mean gain scores 77.76; Medium achiever students had the
mean gain scores of 62.75; followed by Low achiever students with the mean gain scores of 58.00. This
indicates that all the groups benefited from the treatment, with high achiever students having the best
posttest performance.
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Fig. 2: Graphical illustration of high, medium and low achiever students in CSIP gfoups at
pretest and posttest

Ho4:  There is no significant difference between students’ attitude towards mathematics using CSIP and
traditional teaching method. To test this hypothesis, ANCOVA was used to analyze the

achievement scores. The summary of this analysis is as shown in table 7.

Table 7: ANCOVA results of students’ attitude towards mathematics using CSIP and

TT™M

Source of Variation Type LI Sum df Mean Square  F —value p — value
of Squares

Corrected Model 16.091 2 8.045 45.581 0.000
Intercept 16.540 1 16.540 93.706 0.000
Covariate (Pretest) 4.792 1 4.792 27.150 0.000
Main Effect (Attitude) 12.035 1 12.035 68.183* 0.000
Residual (Error) 15.710 89 0.177
Total 579.581 92
Corrected Total 31.800 91

*: Significance at 0.05 alpha level

Table 7 revealed that F (1,92) = 68.183, p = 0.000 for the main effect (Attitude) was significant. The
results revealed that the computer-self interactive package (CSIP) produced a significant effect on the
posts-attitude mean values of students when covariate effect (pre-attitude) was controlled. The result
indicated that the treatment, using CSIP and TTM accounted for the difference in the post-attitude mean
values of the students. This implies that a significant difference existed between the two groups of
computer-self interactive package (CSIP) and traditional teaching method (TTM). Hence, the Hypothesis
four was rejected. To show the improvement in their attitude after the treatment, the mean gain values
between the pre-attitude and post-attitude mean values of the two groups (CSIP and TTM) are as shown
in Table 8 and Figure 3.
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Table 8: Mean gain values of students taught algebra using CSIP and TTM

Group Pretest Posttest Mean Gain Value
CSIP 2.04 2.81 0.77
TT™ 2.10 2.10 0.00

From Table 8, it was observed that group one had improvement in their attitude as observed in their post-
attitude. For instance, CSIP had highest mean gain value of 0.77 while the (TTM) had mean gain value of
0.00. This indicates that only students in CSIP group had better attitudes towards mathematics after been
exposed to CSIP and TTM as the treatment.

mCSIP
™

Mean Values

Fig. 2: Graphical illustration of students in CSIP and TTM groups at pretest and pbsttest

Discussion

The results of hypothesis one reveals that there is significant difference in the learning achievements in
favour of the group taught Algebra concept with Computer-Self Interactive Package (CSIP). This result
agrees with the findings of Gambari (2004), Gee (2008), Kirk (2003) and Manning (2004) who reported
that students taught using CAI had improved performance over those exposed to conventional teaching
method. It also agrees with the findings of Brothen and Wambach (2000), Butzin (2000), McSweeney
(2003), Nguyen (2002), Olusi (2008), Mahmood (2006) who found that traditional instruction
supplemented with computer-assisted instruction resulted in students’ higher mathematical performance
than traditional instruction alone. Specifically, it supported by the earlier findings of Bassoppo-Moyo
(2010), Hegedus and Kaput (2004), Nicaud, Bitta, Chaachoua, Inamdar, and Maffei (2006) and Stillson
and Alsup (2003) who revealed that using CAI for supplementing algebra instruction with middle and
high school students had positive effects on the achievement and attitude. However, the findings
contradict the findings of some few scholars who reported no significant difference in the learning
outcomes of students’ taught mathematics using computer-assisted instruction and those taught with
traditional methods (Jacobson, 2006; Kinney, 2001; Reagan, 2004; Waycaster, 2001, Kathy (2009).

The results of hypothesis three shows that there are significant differences among high, medium and low
ability students in favour of the high as against medium and lowability students taughtAlgebra concept
with Computer-self interactive package (CSIP). This finding is in agreement with the results of Emeke
and Adegoke (2001), Condron, (2003), Falaye (2006), Adewale (2008), Denessen, Veenman,
Dobbelsteen and Vanschilt (2008), Karademir (2009), Yusuf, Gambari and Olumorin (2012) who
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reported that high ability students performed better than medium and low ability students. However, it
contradicts the ealier findings of Bangert-Drowns, Kullik, & Kullik (1985), Hannafin and Foshay (2008)
and Mevarech and Rich (1985) who reported that CAI was more effective for lower-ability students.
Furthermore, it disagree with the earlier findings of Holmes and Ahr (1994) and Muhfahroyin (2009) who
found no difference between higher and lower students’ ability students in the cognitive achievement of
Biology and critical thinking and process skills.

The results of hypotheses four reveals that there is a significant difference in the attitude of students
before and after being exposed to Algebra concepts. This result is in agreement with the findings of Chiu
(2007), EkIOf (2007), Hammouri (2004), Wigfield and Eccles (2002) who reported that students acquired
more favorable attitude toward learning with computers than for direct instruction. Furthermore, it agrees
with the findings of Bassoppo-Moyo (2010), Hegedus and Kaput (2004), and Nicaud et al (2006) who
reported high levels of engagement as students interacted with software to improve algebraic reasoning.

Conclusion

The results of this study indicated that the use of computer-self interactive package increased students’
performance, achievement levels and attitude towards mathematics. There was no significant difference
between male and female students exposed to CSIP. The innovative technology using CAI seems to be
the answer to students’ poor performance, negative attitudes towards mathematics and other associated
impediments in general mathematics at secondary school certificate examination (SSCE) in Nigeria.

Recommendations

Based on the findings of the study the following recommendations were made:

(1) Computer-Self Interactive Package (CSIP) should be encouraged for teaching and learning of
Algebra (mathematics).

(i1) Computer should be used to arouse the interest of students towards mathematics especially in
algebra.

(ii1) Computer should be provided and adequately programmed with variety of computers-assisted
instructional packages in Nigerian school system.
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