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Abstract ' ;
The study examined the impact of formative evaluation on psychological readin8ss and
orodu Local Government Area of Lagos

achievement in mathematics among adolescents in Ik
d three null hypotheses were formulated to guide

State, Nigeria. Three research questions an
imental design. The population for the study

the study. The study adopted a quasi-experi
consists of all the 11, 211 public senior secondary school class two (SS Il) students in in
Ikorodu Local Government Area of Lagos State. The stratified sampling technique was used

to select 200 respondents (SS2 students) consisting of 100 subjects for experimental group
e study. The instrument for data collection was

and 100 subjects for control group in th

structured questionnaire developed by the researcher titled: Psychological Readiness

Questionnaire (PRQ), Mathematics Achievement Test (MAT) and Mathematics Formative
¢ was faced validated by three experts from the

Department of Educational Foundations, Faculty of Education, University of Lagos, Akoka,
Nigeria. The instruments have high stability co-efficient of 0.82, 0.75 and 0.79 when tested
during the pilot study at 0.05 level of significance. The findings of the study revealed that
there is a significant impact of formative evaluation on students’ academic achievement in
Mathematics, as well as in psychological readiness amongst secondary school students.
Based on the findings, it was recommended amongst others that the school administrators

should emphasize to their teachers on regular basis that the teaching of Mathematic in

secondary school should be carried out by using regular formative evaluation, adequate

feedback and remediation for students to improve their academic achievement.

Keywords: Adolescents, Formative evaluation, Psychological readiness, Achievement in

mathematics

Introduction

Assessment of students’ academic achievement is a basic step in any educational
system because assessment of students’ learning outcomes is cardinal jo the realization of
the objectives of education in any country. Assessment is important because it provides
information about leamning that can be used to: diagnose leamner strengths ,weaknesses and
needs; provide feedback on teaching and learning;  provides a basis for instructional
placement; inform and guide instruction: communicate learning expectations; motivate and
focus learner attention and effort; provides practice applying knowledge and skills; provides a
basis for learner evaluation (e.g. grading) and gauge program effectiveness (McTighe &
Ferrara, 2014). Assessment is a vital tool in the evaluation of students in any educational
settings. Evaluation is the process of making value judgements for the purpose of decision
making about results of learning activities. It also involves the inspection of all available
information concerning the student, teacher and the entire educational programme for the

purpose of making accurate judgements about the degree of change in the students and the
e referred to as the making of

effectiveness of the educational programme. It can also b
inferences based on students’ performances on “authentic” learning activities, whether the
inferences are for summative or formative purposes (Erwin & Knight, 2013). Similarly,
Oluwatayo and Adebule (2009), sees evaluation as such activities that involve gathering of
valid information on attainment of educational objectives, analysing and fashioning
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Students being involved in self-assessment so that they take part in identifying what they
need to do to improve or move forward; Feedback to students that provides advice on how to
improve or move forward and avoid making comparisons with other students; Teachers using
information about on-going learning to adjust teaching so that all students have opportunity to
learn and Dialogue between teacher and students that encourages reflection on their
learning. Riddel (2016) identified the different types of formative assessment as

Observations during in-class activities; of students non-verbal feedbackﬁduring lecture;
Homework exercises as review for exams and class discussions); Reflections journals that
are reviewed periodically during the semester; Question and answer sessions, both formal
planned and informal spontaneous; Conferences between the instructor and student at
various points in the semester; In-class activities where students informally present their
results; and Student feedback collected by periodically answering specific question about the
instruction and their self-evaluation of achievement and progress. Having said that, the
importance of evaluation in mathematics is of immense benefits in order for students to do
well and achieve academic success, Mathematics is perceived as the foundation for scientific
and technological knowledge that is cherished by societies worldwide. It is an instrument for
political, socioeconomic, scientific and technological developments (Githua &Mwangi, 2013).

Importantly, mathematics is a compulsory subject for all learners in primary and
secondary schools in Nigeria. Mathematics is one of the core subjects taught in all schools
throughout the world due to its relevance to other subject most especially in the development
of science and technology. It is an integral part of life because it is needed by everyone for
successful living. Mathematics is an indispensable tool in the study of sciences, humanities
and technology. Its usefulness to man activities cannot be over emphasized. Man uses it
directly or indirectly in everyday life or activities. Agwagah (2005) stated that mathematics
involves thinking, modelling, conjecturing and describing all aspects of reasoning about
situations. The study of the subject was introduced to schools in order to produce competent
persons who are skillful in applying mathematical knowledge in solving everyday life
problems. Fajemidagba, Slaman and Ayinla (2012) describe Mathematics as a core science
subject and a tool for the development of any science- based discipline. These include
technology, astronomy, graphics, industry and analytical reasoning in daily living. Ayinla
(2011) also posited that Mathematics is the pillar of all knowledge, showing its relevance to all
disciplines. Onwuachu and Nwakonobi (2009) notes that Mathematics is the foundation on
* which the whole essence of living revolves and the platform for gcientific and technological
innovation. Mathematics is also viewed as a valuable tool for academic enhancement and
career choice of individual regardless of gender and age. The National Policy document on
education (Federal Republic of Nigeria, 2013) shows that improvement in the teaching and
learning of Science, Technology and Mathematics (STM) is necessary in order to create the
basis for technologically sound workforce in life with the nation’s developmental needs
(Onwuachu and Nwakonobi, 2009).

Interestingly, Adediran, (2003) also identifies the following goals that Mathematics
seeks to achieve, if its concept is well taught in secondary schools. These are: Helping the
child to explore and understand thé world around him by developing competency and
understanding the basic skills for dealing with numbers and shapes; Helping the child to .be
able to compare and contrast objects quantitatively thereby develop the habit of effective
thinking; Helping the child to communicate his thought through symbolic expressions and
graph; and Helping the child to develop the ability to distinguish between relevant and
irrelevant data (Ebeh, 2000). To realize the objectives of mathematics at any level of the
educational system in the society, there is the need to monitor and maintain the quality of the
educational processes and products. One major way of monitoring the quality and standards
of the teaching and learning of mathematics in schools is through the assessment of the
learning outcome of the pupils. The essence of using tests and other evaluation instruments
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e
during the instructiona] process is to Quide, direct ang monitor students’ learning progress
at th?g towards the attainment of the Course objectives ( Akanni 2018 Alonge, 2014; Kolawole 2010)
how Hence, it is good for mathematics teachers to monitor and assess theijr students progress
. U,S'r;g using proper evaluation techniques. Evaluation of students mathematical work involves
unity .c; teachers’ qualitative judgment of how well or how Satisfactorily g Student s performing or
1 the', Progressing in learning mathematics tasks (Hamachek, 2014 However, motivation to learn
. as e: Subject matter refer to the internal drive or external force that initiate, maintain or causes to
|ectuhr ,[ cease a learner's behavioyr towards learning Subject matter that IS targeted, which js the®
als t E;l | i getting rewards that are external to the
| format le ers’ encouragement Positive feedback on learner's performance on
denth it skills or tasks, while intrinsic motivation js directed towards the inner self. How ready are the
" ttﬁe Students from within the inner self to learn new Subject. Hence, Psychological readiness is a
out tha vital condition of successfy| self-realization in Student life (Bean & Eaton, 2015). It involves a
at, do Conscious choice in accordance with the person’s skills ang abilities awareness of his/her
ts tot'ﬁc OWn needs, demands of the society and the person’s team, set goals, manifestation of their
;cael; IfOI’ inteilectual, emotional ang. willed Processes, the Correlation between Personal capabilities
“9?3) level of aspiration ang necessary achievements jn Something. A person's Psychological
20 aﬁd readiness for professional development in a chosen profession determines his/her
Aty Is Competitiveness ang potential for success. Therefore cognitive achievement js a significant
SChOOm matter for readiness,
"IOpme;or Psychological readiness refers i the potential units of individuals to perform well in
Vone.ties combat or in other military Operations. |t jg usually measureq by assessing a subset of
manl it hypothetical elements or Components of effectiveness (Whiting, Van—Burgh & Render, 2015
‘ USQECS Thus, readiness represents an estimate or prediction of effectiveness Students’
’emiout Psychological readiness is the mental preparation (mcludmg skills, knowiedge abilities
g a tent Mmotivations, ang personal dispositions) an individual needs to establish and sustain
e life Competent achievement in the complex and unpredictable environment of modern military
/day nee Operations (Marsh, 2017). College readiness is the level of achievement a student should
’ §CI<9|ude attain to be ready to enroll ang Succeed, without remediation, in credit-bearing postsecondary
E Ir}f inla courses. The concept of readiness has multiple dimensions, byt educators ang policy makers
J- 'E/o all have identified important academic characteristics of students Prepared for postsecondary
”i?on on educationa| Oopportunities including achievement jn reading, mathematics, and science
la t|o ical (Stiggins, Arter, Chappuis & Chappuis, 2018). Psychologica] readiness on the one hand
ne tgand includes a stock of knowledge ang skills, and on the other — personality traits: beliefs, skills
“egm on interests, professional memory, thinking, attention, professional Orientation of th ught,
:Il':..?ng and performance, emotiongj and moral potenti '

al of the individual that wj provide for the
reate the successful fulfillment of professionaj functio

ns (Conley, 2017)., It envisages readiness for
al needs training, direct process of mastering the knowledge and skills, existence of Personal iraits

nd adaptation to th
thematics ~ aftér training (professionaj adaptation). The readiness of students is determined
slping the  and ability to carry out the tasks in
én cy and 20_1'6). It is determin
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lesson plans with on-going classroom oral questioning, discussions, quizzes, evaluation,
assignments and tests, that keep students and teachers informed of students’ progress
towards meeting learning objectives (Marzano & Haystead, 2013). It also includes weekly
tests, immediate feedback and remediation and re-teaching of concepts that were not learnt.
The utilization of formative assessment in the teaching-learning process involves breaking up
the subject content into smaller hierarchical units for instruction, specifying objectives for each
unit, designing and administering formative tests, offering group based remediation in areas
where students are deficient, and finally administering a summative test on completion of all
the units. This is based on the assumption that regular assessment of students’ pragress
assists greatly in monitoring their progress and improving their learning and performance.
Formative assessment approaches are very efficient in improving learners’ achievement in
mathematics instruction. The concept of academic achievement is regarded as participants’
examination grades at the end of a particular term or programme (Egbule, 2014). It could also
be seen as the level of achievement in a particular field of study. Higher scores indicate better
academic achievement (Egbule, 2014). Similarly, Kohn (2012) sees academic achievement
as the outcome or result obtained by pupils or students in educational activities. He maintains
that the achievement of individual students in school work is more often determined by the
family, environment and the teaching methods adopted by individual teachers. This opinion
implies that, both the family and the school are responsible for either high or low academic
achievement of students. Academic achievement of a student can be regarded as the
observable and measurable behaviour of a student in a particular situation (Platz&Kopiez,
2013). Students' academic achievement consists of the scores at any particular time obtained
from a teacher- made test.

Therefore, we can equate academic achievement with the observed behaviour or
expectation of achieving a specific statement of or statement of educational intention in a
research.). Academic achievement has been described as the scholastic standing of a
student at a given moment (Bandele, 2012). This scholastic standing could be explained in
terms of the grades obtained in a course or groups of courses. Simkins (2011) commented on
this scholastic standing and argued that achievement is a measure of output and that the
main. outputs in education are expressed in terms of learning, that is, changes in knowledge,
skills and attitudes of individuals as a result of their experiences within the school system.

Achievement in school is evaluated in a number of ways. For regular grading,
students demonstrate their knowledge by taking written and oral tests, performing
presentations, turning in homework and participating in class activities and discussions
(Lyons, 2013). Teachers evaluate in the form of letter or number grades apd side notes, to
describe how well a student has done. At the state level, students are eValuated by their
achievement on standardized tests geared toward specific ages and based on a set of
achievement students in each age group are expected to meet. The subjectivity of academic
_ achievement evaluation has lessened in recent years, but it has not been totally eliminated
(Lyons, 2013). It may not be possible to fully remove subjectivity from the current evaluation
methods, some teachers are biased toward students that respond best to traditional teaching
methods. Staridardized testing is best responded to by students that ‘excel in reading,
mathematics and test-taking, a skill that is not in itself indicative of academic worth. The
standardized test fails to recognize students with learning and physical disabilities that do not
allow them to complete the test in the same manner or amount of time as other students.
Evaluations from classroom teachers, though they give the most detailed information, may
still retain bias if individual differentiation and learning styles have not been taken into
account. The emphasis of testing, evaluations, and assessments in the past has generally
being to provide a mechanism for teachers and institutions that aflow them 10 distinguish
between students. These mechanisms attempt to provide a summative score known by most
every students and teachers as a grade. Studies have argued that this approach has been
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work, school, family balance: lack of maturity and discipline. Importantly, frequent failure of
Nigerian students in Mathematics has been the concerned of all stakeholders in Education
industry. One of the major problems identified is poor evaluation method adopted by many
Mathematics teachers in senior secondary schools. Therefore, the need to investigate the
impact that formative evaluation would have on the psychological readiness and students’
academic achievement in Mathematics in senior secondary school in lkorodu Local

Government Area of Lagos State,

The table below shows the results of senior secondary school students’ in the West Africa
Senior School Certificate Examination (Nigeria), (WASSCE, 2010-2018).

Table 1: Statistics of Performance in Senior School Certificate Examination (ﬁigeria)

YEAR Total No. No. of Students that % of Students No of Students % of Students
Who sat Obtained Credit & with Credit & with (D7-F9) with (D7-F9)

Above (A1-C6) Above (A1-C6)
2010 1,351,557 453,447 33.55 898,110 66.45
2011 1,540,250 819,390 38.93 952,620 61.07
2012 1,675,224 819,390 49.00 852,834 51.00
2013 1,543,683 555,726 36.00 987,957 64.00
2014 1,692,435 529,732 31.30 1,162,703 68.70
2015 1,593,442 544,638 34.18 1,048,804 65.82
2016 1,544,234 597,310 38.68 946,924 61.32
2017 1,559,162 923,486 59.22 630,676 40.78
2018 1,572,396 786,016 49.98 786,380 50.02

MEAN 41.20% MEAN 58.20%

Source: WAEC Research Division.

Purpose of the Study
The general purpose of the study is to determine the extent to which formative evaluation

has impact on psychological readiness and students’ academic achievement in Mathematics
in senior secondary school in Ikorodu Local Government Area of Lagos State. Specifically,

the study sought to:
1. invegtigate the impact of formative evaluation on students’ academic achievement in

Mathematics.
2. determine the impact of formative evaluation on psychological readiness amongst

secondary school students.
3. examine the interaction impact of formative evaluation on psychological readiness
and students’ academic achievement amongst secondary school students.

Hypotheses
3 The following null hypotheses were postulated and tested to guide the study .
1. There is no significant impact of formative evaluation on students’ academiC

- achievement in Mathematics. .
2. There is no significant impact of formative evaluation on psychological readiness

amongst secondary school students. ‘
3. There is no significant interaction impact of formative evaluation on psychological
readiness and students’ academic achievement amongst secondary school students.

Method
This study adopted a quasi-experimental design. The population for the study

consists of all the 11, 211 public senior secondary school class two (SS 1) students in Ikorodu
Local Government Area of Lagos State. The sample for the study was randomly selected




ilure of
ucation
y many
ate the
udents’
- Local

t Africa

udents
-F9)

jluation
omatics
ifically,
ment in

mongst

adiness

ademic
adiness
ological

nts.

> study
Ikorodu
elected

Table 3: Summar

tistics of Pre and Post Test Mathematics
Achievement Test (MAT Across Groups ‘
Groups Pre-test Posi-test Mean j
scores

constructed Questionnaire to obtain data on students’ readiness to
treatment groups and contro| group. It had four optional responses

learn mathema
(SA), Agree (A), Disagree (D) and Strongly Disagree (SD).

item researcher
tics in the
Vis-a-vis, Strongly Agree

Results
Analysis of Respondents Demographic Data

Table 2: Demogra hic Data of the Res ondents
Variables : Freguency %
Gender Male

100 50
Female 100 50
Total 200 100
Age 14 — 15 years 47 23.5

16 years and above 153

76.5
) Total 100 100
Table 2 shows the analysis of the dem

ographic information of respondents in each group. In
each group, 50% were male while the

other 50% were female, 27% were within ages 14 1o 15
years while 73% were within the ages of 16 years ang above.

Y of Descriptive Sia

Scores difference
N Mean SD Mean SD
Experimenta] group 100 9.71 1.36 14.78 2.13 5.05
Control 100 7.18 1.03 1049 1.84 2.31
Total

Hypotheses Testing and
Hypothesis One: The
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Analysis of Co-variance on Influence of Formative Evaluation on

Table 4:

Students’ Academic Achievement in Mathematics
Source Type Ul Sum df Mean Square F Sig.

of Squares

Corrected Model 338.957° 2 52.164 3.413  0.000
Intercept 924.918 1 924.918 73.599 0.000
Formative Evaluation 35.964 1 35.964 2.157 0.126
Academic Achievement 426.822 1 54.519 3.567 0.000
Error 1238.043 197 15.284
Total 42145.000 200 ‘
Corrected Total 3176.000 . 200 %

a. R Squared = .682 (Adjusted R Squared = 5.83)

Significant at P < 0.05; Degree of freedom = 2 and 197

The ANCOVA result in Table 4 reveals that based on experimental condition, the F-
value was 3.567, P-value < 0.05 at 2 and 197 degree of freedom and 0.05 level of
significance. Since the obtained P-value (0.000) is < 0.05, it affirms that formative evaluation
has significant influence on students’ academic achievement in Mathematics. On this basis,
the hypothesis:one which states that there is no significant influence of formative evaluation
on students’ academic achievement in Mathematics was hereby rejected. It was therefore
concluded that there is a significant influence of formative evaluation on students’ academic

achievement in Mathematics.

There is no Significant Influence of Formative Evaluation on Psychological

Hypothesis Two:
chool Students. The hypothesis was tested using Analysis

Readiness amongst Secondary S

of Co-variance (ANCOVA).

Table 5: Analysis of Co-variance on Influence of Formative Evaluation on
Psychological Readiness amongst Secondary School Students

Source Type Il Sum df Mean Square F Sig.

of Squares

Corrected Model 728.812° 2 52.431 3.893 0.000

Intercept 1223.91 1 1223.91 78.628 0.000

Formative Evaluation 32.492 1 32.492 2.610 0.122

Psychological Readiness 805.285 1 58.207 3.526 0.000

Error 1213.3112 197 16.410

Total 42194.000 200 }

Corrected Total 3176.000 200

a. R Squared = .601 (Adjusted R Squared = 5.04)

Significant at P < 0.05; Degree of freedom = 2 and 197

The ANCOVA result in Table 5.reveals that based on experimental condition, the F-
value was 3.526, P-value < 0.05 at 2 and 197 degree of freedom and 0.05 level of
significance. Since the obtained P-value (0.000) is < 0.05, it affirms that formative evaluation
has significant influence on psychological readiness amongst secondary school students. On
this basis, the hypothesis one which states that there is no significant influence of formative
evaluation on psychological readiness amongst secondary school students was hereby
rejected. Therefore, the use of formative evaluation in mathematics has a significant influence
on psychological readiness amongst secondary school students. We therefore concluded that
there is a significant influence of formative evaluation on psychological readiness amongst

secondary school students.
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Hypothesis Three: There
Psychological Readiness and
Students. The hypothesis was

iS no Significant
Students’ Academic
tested using Analysis

Table 6: Analysis of Co-variance on
Psychological Readiness ang Students’ Academic Achievement amongst

Secondary School Students
Source Type Il Sum df Mean F Sig.
of Squares Square
Corrected Model 889.1237

2 85.452 32.508 000
Intercept 1487.715 1 1487.715 289.815 000
Pretest 64.162 1 64.162 9.754 .001
Psychologr’cal‘ readiness 29.146 1 29.146 19.461 000
Academic achievement 139.413 1 139.413  98.201 .000
Psychological readiness * 5.571 1 5.571 3.731 .000
Academic achievement
Error 397.132 197 1.103

Total 42578.000 200
Corrected Tota] 2177.000 200
Signiticant at p < 0.05; Degree of freedom = 2 ang 1 97

Discussion , :

Findings from hypothesis one revealed that there s a significant influehce of
formative evaluation on students’ academic achievement in Mathematics. This finding is in
line with Clements (2014) who noted that formative assessment approaches are very efficient
in improving learners’ achievement in Mathematics instruction.

their learning and improved Motivation, confidence, and classroom achievement. Similarly,
i predict achievement on
indicators in mathematics ag Measured by




288  Akanni Olubukola Olutosin
s at peer-assessment and self-
learning strategies. students who
than merely absorbing

students’ skill

it also builds
ge of effective

partners in that process.
and helps them develop a ran

assessment,

are actively building their understanding of new concepts (rather

and who are learning to judge the quality of their own and their peers’ work
kills for lifelong learning. Kirkland

information)
against well
(2014) also s

re developing invaluable S

tated that formative evaluation may affect the motivational, self-confidence and

anxiety level O i :dgeman (2014) opined that formative evaluation motivates

the students intrinsically. Erinosho (2008) also opined that a person who is informed of his

successful ac _ i svelop interest in that subject and may

continue o0 explore means of doing well in subsequent tasks. On the other hand, @ negative
imi . Chickering and Gamsor

feedback on achievement may produc
(2014) asserted that formative evaluation keeps stude by helping identify areas in
pears 10 inform

which the student is not performing well. This prompt fe

students while they are planning their individual study plans and strategies.
Findings from hypothe led that there is a significant influence of

sis three revea
formative evaluation on psychologic and students’ academic achievement

al readiness
amongst secondary school students. hek (2014) who opined

that formative evaluation has the purpo r that reason it is also
called ‘evaluation for learning'- ¢ seeking and interpreting evidence for

use by learners and learners are in their learning and
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Conclusions
Based on the findings of this study, it was concluded that
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