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ACHIEVEMENT IN PHYSICS AMONG ADOLESCENTS IN EDUCATION
DISTRICT IV OF LAGOS STATE, NIGERIA
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Department of Educational Foundations, (With Educational Psychclogy)
University of Lagos, Akoka, Nigeria
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Abstract
Assessiments of test construction competencies of teacher’s form a critical and integral part of teaching

and learning process. This is very crucial and important for students’ academic achievement.
Teachers’ characteristics (content knowledge, pedagogical content knowledge, experience and
qualification) are components of teachers’ competence that affect the academic achievement of
students. It is in line with this that the study examined the assessment of teacher’s test construction
compeltencies on achievement in physics among adolescents in Education District IV of Lagos State.
The research design was a descriptive survey, the population for the study were all senior secondary I
student in Education district 1V of Lagos-state. Simple stratified random sampling technique was used
Jor collection of one hundred and eighty-twa (182) students and twenty-one (21) respondents of
teachers in Education district 1V. The instruments for the study was a questionnaire titled Test
Construction Skill Inventory (TSCI) and a Physics Achievement Test (PAT)).The instruments have a
reliability of 0.82 for (TSCI) and 0.79 for the (PAT) when tested during the pilot study. Three
liypotheses were formulated and tested at 0.05 level of significance. Findings from the study revealed
that gender did exert a significant influence on teachers’ competencies in test construction skills. That
is, there is significant difference between the assessment of male and female teachers’ competencies in
test consiruction skills;, there is no significant influence of the assessment of teachers *competencies in
test construction skills on  their academic performance and qualification. Recommendations were
made based on the findings that school teachers should ensure that they get up-to-date skills set on the
culture of test construction that will have influence on students’ academic achievement (in Physics).

Keywords: Assessment, Teachers’ competencies, test construction, academic achievement,
adolescents.

¢

Introduction
Test construction competence and quality are essential tools required by any teacher if teaching

and learning goals are to be achieved. One of the ideal classroom practices of teachers in any institution
of learning is the evaluation of students’ achievement, using valid measurement instruments. In such
classroom testing, teachers make use of the Teacher-made tests. These tests are normally administered
to students after a period of instructions, for achievement purposes. Teacher-made tests for assessing
students’ achievement could be in the form of formative, diagnostic or summative assessment. This
will help to judge objectively the achievement of each student in the subject area. Evaluating students’
achievement after instruction, using measurement instruments like the teacher-made tests in any subject
area plays an important role in the school programme A Teacher-made or classroom test is a test
mstrument constructed by the classroom teacher to measure the extent of students’ achievement of a
certain class based on some specific objectives (Omoruan, 2018).

Classroom-based assessment are those constructed, administered, and scored by a classroom by
a teacher to measure learning outcomes of students in his classroom. Quality classroom-based
assessment means adherence to standard procedures for test construction. Every classroom teacher is
expected to possess and apply requisite skills in construction of good items for class assessments. A
good test item must be both valid and reliable. A test is valid if it is truthful for the intended purpose
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and reliable if it measures what it is supposed to measure consistently under all conditions (NTI
Manual, 2006The significance of tests in a school system is bountiful since it is the means by which
any meaningful educational goals are attained. The potency of learning objectives, embedded in a
school curricula remain the most cardinal sign post for educational growth, institutional excellence and
individual aspirations (Hamafyelto, Hamman-Tukur & Hamafyelto, 2015).

Teachers who are custodians of knowledge must be competent in measuring student’s learning
goals with precision and accuracy. Similarly, the tools with which these learning goals are measured
must also be precise and accurate to be able to measure what the teacher intends to me#sure and
evaluate. These cannot be possible without teachers themselves being competent in the art and science
of handling the tools; which are the tests and examinations (D’ Agostino, 2007).Test construction is the
act of planning, preparing, designing, administering, scoring statistically analyzing and reporting
results of tests after an instruction. Sam (2013) defined test construction as the process of cultivation of
a test, generally with a concise or obvious goal to meet the typical standards of validity, dependability,
norms, and other aspects of test standardization Test construction skills include the competencies
needed for developing quality tests based on stipulated principles of test construction To construct
good test items, therefore, classroom teachers should possess the competencies areas such as
determining the purpose of each testing exercise; stating specific, measurable educational objectives;
making good content outline; choosing appropriate test item formats; constructing clear, precise and
unambiguous items; constructing items with appropriate difficulty and discriminative indices;
deveioping marking guide suited for the test; performing item analysis of their test items; giving clear
directions on how the test should be administered and taken etc. (Agu, Onyekuba & Anyichie, 2013).

Considering the sensitive role that information from a test play in making educational decisions
for students as well as management, it is important to say that both test developers and users must make
conscious effort to improve the validity and the reliability of the test in order to get objective
information that approximate the individual’s true characteristic, which the test developer seeks to
estimate. Unfortunately, test construction role of teachers has been reported as a main source of
anxiety, especially with teachers with few years of teaching experience. This anxiety, largely stems
from inadequate test construction skills of these teachers. Observations have shown that there are flaws
in teachers’ classroom testing (Osadebe, 2013; Omoruan, 2015). The researchers reported that students
are often examined with unvalidated teacher-made test items which are hurriedly set and administered
to students without adhering to the procedures of test development and validation. Many of such test
items fail to measure what they are supposed to measure. Scholars have also argued that test
construction among teachers is not encouraging (Hamafyelto, Hamman-Tukur & Hamafyelto, 2015;
Kazuko, 2010). The implication is that teachers may end up taking inaccuratg information about
student learning. For instance, Ololube (2008), which assessed the test construction skills of teachers in
Nigeria, found poor test construction skills among non-professional teachers. Another study by
Onyechere (2000) found that most teachers construct poor items which actually failed to function as it
was supposed to. Some teachers, acknowledging that they have weak test construction skills resort to
past or already existing questions to assess students (Onyechere, 2000). Teachers in the Borno State,
Nigeria, were also found to construct items with lower levels of cognitive operations. Osadebe (2008)
observed that tests constructed in various subject by the teachers are not good and poorly designed.
These can result in some students can losing their interest in a particular subject due to improper
evaluation In the school setting, a test is generally used as an assessment tool for obtaining information
about students’ learning. It should be made clear at this point that testing is a key component in
educational assessment.

Assessment has been described in several ways by scholars. For instance, Baku (2008) describes
assessment as a means of determining the extent to which education has achieved its goals and
objectives while Rust (2002) describes it as an evaluation or appraisal of students’ learning outcome.
According to him, assessment involves making judgments about students’ performance as well as
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identifying the strengths and weaknesses of students in a particular subject. Joshua (2014) asserts that
assessment is one of the key processes in the teaching and learning cycle as it provides important
decision-making information to the teachers in the classroom. Without assessment, teaching would be
pointless. The aims of assessment for students, teachers and schools as stated by the Curriculum

learning, understand what they should try to achieve next, and how best they might do this and improve 5,
their learning based on feedback from teachers and other assessors; and for teachers and schools to
diagnose the strengths and weaknesses in the learning of their students, provide quality feedback and
specific advice to students so that they know how to improve their learning, review and improve
their learning objectives/expectations of students, curriculum design and content, strategies and
activities so that they are better suited to the needs and abilities of their students to enhance learning
and teaching effectiveness.

Assessment can be defined as the on-going process of documenting, usually in measurable
terms, knowledge, skills, attitudes and beliefs. It is a tool or method of obtaining student scores. The

not the goals of education are being met. Assessment affects decisions. Assessment is the process of
gathering and discussing information from multiple and diverse sources in order to develop a deep
understanding of what students know, understand, and can do with their knowledge as a result of their

Stiggins (2015) asserts that research evidences all over the world show that the consistent or regular
application of principles of assessments for learning can give rise to unprecedented gains in students’
achievement, especially for low achievers. According to Grondlund(2012) in Joshua (2014), there are
four major identifiable purposes for the assessments of individual students’ progress in a school. These
are: Determining pupil performance at the beginning of instruction (placement evaluation). This
§ entry behaviour, and tries to verify whether the child is ready for the

lesson/curriculum in terms of pre-requisite knowledge, skills, aptitude, attitude, interest, etc;
monitoring lesson progress during instruction (formative evaluation) requires giving feedback to the

structure of the unit so that remedial/alternative instructional techniques can be prescribed; di:ignosing
learning difficulties during instruction (diagnostic evaluation). This is concerned with identifying
persistent or recurring learning difficulties that are left unresolved by the standard corrective
prescriptions of formative evaluation; and determining students’ achievements at the end of instruction
(summative evaluation). This is designed to determine the extent to which instructional objectives have
been achieved; and is used primarily for assigning grade, certifying’ mastery of intended learning
outcome and promotion graduation,

The different types of assessment are: Standardized assessment: Standardized assessment
involves a predetermined set of assessment items that represent “standards” of knowledge and/or skills;
norm-referenced assessments: Norm-referenced assessments compare a child’s score to the scores of a

against a predetermined set of criteria, generally developmentally sequenced or task analyzed skills;
curriculum-referenced assessments: Curriculum-referenced assessments are criterion-referenced
instruments that are packaged with an aligned set of curriculum goals. Curriculum-based assessment
Serves to place children in a curriculum sequence and the same items are used to monitor progress

3
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toward learning objectives and Readiness assessments: Readiness assessments are tests that gather
information to determine how well a child is prepared for a specific program. In early childhood,
readiness assessments are most frequently used (some would say misused) at kindergarten entry.
Readiness assessments become problematic when the results are used to exclude children from
programs rather than to identify areas where extra support is needed.
According to Wiliam and Thompson (2008), Scriven (1967) and Bloom (1969), the two forms of
assessment commonly used in the school system are:

1. Formative assessment (assessment for learning) g

2. Summative assessment (assessment of learning)

e ey SCLCRE e g

The formative assessment is an assessment method used while the lesson is being taught to monitor the
learning progress. The formative assessment helps to form the students’ new behaviour. This is
accomplished by supplying of feedback to students and the teacher.

Formative assessment is introduced as an ongoing process of evaluating students’ learning,
providing feedback to adjust instruction and learning, improving the curriculum (2008). Summative
assessment, on the other hand, is bound to administrative decisions and assigning grades to the tests.
Test construction competence and quality are essential tools required by any teacher if teaching and
learning goals are to be achieved. Teachers’ competence is specified by standards for educational
assessment of students as adopted by UNESCO. This is a developmental model about the generic
abilities or factors of the educator that aim at identifying the broad competence of the teachers in the art
of teaching and learning processes across grade levels. It also include content areas showing the aspects
of each ability as it typicaily develops from beginning to developing and to advance performance in
teaching (UNESCO, 2009). The standards express specific expectations for assessing knowledge or
skills that teachers should possess in order to perform well in their evaluation effort and improving
students academic achievements. (Ololube, 2008). According to Sanderson and Vogel (2013) the
standards call on teachers to demonstrate skill at selecting, developing, applying, using,
communicating, and evaluating students’ assessment information and students’ assessment practices.

Academic achievement, as an indicator of students’ level of learning, comprises a vast variety of
educational outcomes (Fraile et al., 2017; Steinmayr, 2014; York, 2015). It is also the measure of the
new capabilities developed by the students as a product of the developmental process.An achievement
test is a test that measures the extent to which a person has acquired certain information, or mastered
certain skills usually as a result of planned instruction or training. It is majorly in the school system for
teaching and learning purpose.

In testing what students know or have learnt in an area of study, well-drafted test items should
be used (Quansah, Amoako & Ankormah, 2018). There are issues of quaIity!, scoring, grading and
comparability of standards of this evaluation technique which could vary from one teacher to another.
Such variation may result from lack of competence in the development, validation, administration,
scoring and grading of this testing instrument (Omoruan, 2018). Ideally, students’ performances in
such testing should impact on their performances in both internally and externally conducted
assessment and even out of the school system. In view of the aforementioned, this study hereby makes
an assessment of teacher’s test construction competencies on achievement in Physics among

adolescents in Education District IV of Lagos State.

Statement of the Problem
Over the last few decades, there was a great employment of untrained and unqualified teachers

into the teaching profession in the Nigerian schools system. Teaching became a means to an end for
many as such it was used as a stepping stone to greener pastures. The consequence of which was the
influx of incompetent teachers in the schools’ system thereby resulting to persistent student failure in
public examinations. Students who perform well at various levels of teachers’ classroom-based tests
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are expected to equally perform well in the standardized tests like West African Examination Council
(WAEC) and National Examination Council (NECO) taken at the end of secondary education in
Nigeria. However, this appears not to be so. One of the grealest problems in the senior secondary
schools in Nigeria is that teachers after assuming to have covered the Senior Secondary Certificate
Examination (SSCE) curriculum would resort to assessing students with unreliable Achievement Tests
on SSCE curriculum often administered during school’s mock examination. Most teachers hurriedly
copy questions from any past question paper to compose their summative achievement tests. As a
result, teachers do not establish validity and reliability for such tests. The unreliable Achievement Test
administered during the school’s examinations, is often used to assess and prepare the students before
their SSCE is conducted by West African Examination Council (WAEC) or National Examination
Council (NECO). The use of poorly designed Achievement Test is a major problem as it affects
students’ interest and achievement. It has already been pointed out that poorly designed tests could
make the students loose interest in a particular subject. Similarly, research findings revealed that most
examiners find it easier to construct test items in the lower cognitive levels (knowledge and
comprehension) than the higher cognitive levels (application, analysis, synthesis and evaluation) points
to the fact that most of these examiners who are teachers in Junior and senior secondary schools have
been coristructing tests that are not highly valid. This is a problem. However, the construction of test
items is an art that only few people seem to master. '

Researchers observed that the performance of secondary school students in external
examinations in Nigeria have steadily been on the decline. What is worrisome about these results is that
students, often times, perform better in the various classroom-based achievement tests constructed and
administered by their teachers. It would seem, therefore, that some of these teacher-made achievement
tests are invalid and unreliable and thus, fail to provide accurate assessment of students’ knowledge
and understanding of the various subject areas. This study hereby makes an assessment of teacher’s test
construction competencies on achievement in Physics among adolescents in Education District IV of
Lagos.

Purpose of the Study
The purpose of this study is to make an assessment of teacher’s test construction competencies on
achievement in Physics among adolescents in Education District IV of Lagos State. Specifically, the
study was tailored to assess:
I teachers’ test construction competencies on achievement in Physics among adolescents’ in
Education District IV of Lagos State. . _ :
teachers’ test construction competencies on achievement in Physics among aéolescents’ in
Education District IV of Lagos State based on their academic qualifications.
3. teachers’ test construction competencies on achievement in Physics among adolescents’ in
Education District IV of Lagos State based on their gender.

o

Hypotheses
The following hypotheses were formulated and tested in this study:

1.~ There is no significant influence of teachers’ test construction competencies on achievement
in Physics among adolescents’ in Education District I'V of Lagos State. -

2. There is no significant influence of teachers’ test construction competencies on achievement
in Physics among adolescents’ in Education District IV of Lagos State based on their
academic qualifications.

3. There is no significant influence of teachers’ test construction competencies on achievement
in Physics among adolescents’ in Education District IV of Lagos State based on their gender.
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Methodology

This study will adopt the descriptive survey research design to describing the situation under
investigation in this study. This is a design that is concerned with either description and interpretation
of existing relationships, attitudes, practices, processes, trends, etc. or the comparison of variables
without making an attempt to manipulate variables. According to Aggarwal (2008) descriptive research
is devoted to the gathering of information about prevailing conditions or situations for the purpose of
description and interpretation. This research method was adopted to make critical decisions on the
levels of teachers’ competencies of test construction and academic achievement of physjcs students.
The population of this study comprises of senior secondary school Physics teachers and students in
public Senior Secondary Schools in Education District IV, Lagos State. The sample for this study will
comprise of twenty-five (25)physics teachers and two hundred (200) physics SS2 students. The
students and teachers were selected using stratified simple random technique. Simple random sampling
technique was used in selecting four (4) senior secondary schools within Education District IV and fifty
(50) SSII students were selected from each of the four (4) schools. Thus, making it a total of 200
respondents across the district. The research instruments for the study were a questionnaire and an
achievement test. The questionnaire was an adapted version of the Test Construction Skill Inventory
(TCSI) developed by Agu, Onyebuka and Anyichie (2013) for teachers and the achievement test was
Physics Achievement Test (PAT. The TCSI contains 25 items which are the important skills for quality
classroom-based test construction for teachers, and cover areas on language use, content coverage, item
organization, and test guidance. The Physics Achievement Test for students contain 20multiple choice
objective test compiled and prepared by the researcher from past question papers of WAEC/NECO for
seven years (2013-2019) based on a prepared Table of specification. The research instrument was
validated by giving to experts in the field of ‘measurement and evaluation, who ensures the face and
content validity. The instruments have a reliability of 0.82 for the questionnaires and 0.79 for the
Physics Achievement Test (PAT). Hence, the instruments were found valid and usable.

Results
Hypothesis 1: There is no significant influence of teachers’ test construction competencies on

achievement in Physics among adolescents’ in Education District IV of Lagos State.

Table 1: An “r” statistical table showing the relationship (a measure of influence) between the
assessment of teachers test construction competencies and the academic achievement (in

Physics) of their students (adolescents)
Variables N Mean SD d.f  r-cal Sig. Value (p) Decision
Teachers’ Competencies in 182 91.92 14.50 ’
Test Construction Skills

180 0.076 0.305 Accept H,

Adolescents’ Academic
Achievement (in Physics) 182 7.74 2.48

p= 0.305 > 0.05

Table 1 reveals that the average (mean) teachers’ competencies in test construction skills (91.92) was
above the expected mean value of 58.00 (obtained from a 29-item subscale on teachers’ competencies
in test construction skills rated on a 4-point response keys — SA, A, D, SD); however, the average
(mean) of adolescents’ academic achievement (7.74) was below the expected mean value of 10.00
(obtained from a 20-item multiple-choice Physics test).

While using Pearson Product Moment Correlation (PPMC) technique to compute the
relationship the calculated “r”* (r-cal. = 0.076) was with 180 degrees of freedom given that the obtained
level of significance (p-value) is 0.305 >0.05 (statistical benchmark). By implication, the null
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hypothesis is therefore accepted: hence, there is no si gnificant influence of assessment of teachers’ test

der construction competencies on the academic achievement (in Physics) of their students.

jjion

tles Hypothesis 2: There is no significant influence of teachers’ test construction competencies on
ych achievement in Physics among adolescents’ in Education District IV of Lagos State based on
sof their academic qualifications.

the 5
als. Table 2: One-way Analysis of Variance in Teachers’® Test Construction Competencies on
§in achievement in Physics among adolescents’ in Education District IV of Lagos State on
yill based on their Academic Qualification

The Sum  d.f. Mean F- Sig. (p) Remark

ing of Squares Square Calculated value

iity Between Groups ~ 1466.688 3 488.896 H,

100 2.379 0.071 is Accepted

;: Within Groups 36586.235 178  205.541

145 Total 5014.493 181

ity p=0.071 > 0.05;

:m

3 Table 2 reveals that the observed difference in test construction skills across the four (4) teachers’
for academic qualification groups was not statistically significant. Such difference attracted and yielded an
s F-calculated value of 2.379, with a p-value (p) of 0.071 level of significance (greater than the statistical
E‘; benchmark of 0.05 significance level)given 3 and 178 degrees of freedom (between and within the four

(4) teachers’ academic qualification groups). Therefore, the null hypothesis was accepted. It implies
that there is no significant influence of teachers’ test construction competencies on achievement in

Physics among adolescents’ in Education District IV of Lagos State based on their academic
qualifications.

n
Hypothesis 3: There is no significant influence of teachers’ test construction competencies on

1 achievement in Physics among adolescents’ in Education District IV of Lagos State based on
I their gender.

in
1 ‘
~ Table 3: Independent-Samples t-Test of Difference between Male and Female ;Teachers’
5 Competencies in Test Construction Skills
Gender N Mean Std.Dev. d.f. t-calculatedSig. (p) value Remark Decision

| . Male 119 9453 14.02

Teachers . Test Hp is Rejected
A Construction 180  3.431 0.001  Significant

Skills
3 Female 63 §7.00 14.21

N=182; p = 0.001< 0.05; t- calculated= 3.431; t-critical = 1.96; t- calculated > t- critical
ls
*CS Table 3 shows that the male teachers with an average (mean) of 94.53 had better test construction skills
e than their female counterparts who had an average (mean) score of 87.00. However, each of these
-}00 scores were above the expected mean score of 58.00 (obtained from 29-item subscale on test
; construction skills inventory). The gender difference in the teachers’ test construction skills was 7.53;
e however, this gender difference attracted a t-calculated value of 3.431 whose significant level (p-value)
& was 0.001. This p-value was observed to be less than the statistical benchmark of (.05. Hence. there is
Al a rejection of the null hypothesis, thereby implying that there is a significant influence of teachers’ test

7
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construction competencies on achievement in Physics among adolescents’ in Education District I'V of
Lagos State based on their gender.

Discussion of Findings -

Finding 1 revealed that is no significant influence of the assessment of teachers’ test construction
competencies on the academic achievement (in Physics) of their students. This implies that the
teachers’ competencies in test construction skill are not making the needed amount of influence on
their students’ academic achievement (in Physics). Probably, it not one of the importark factors to be
considered in the discuss of students’ academic achievement (in Physics). The research finding could
tantamount to Osadebe (2001)’s assertions who found out that poorly designed tests could make the
students loose interest in a particular subject. In the same vein, Onunkwo’s (2008) observation that
most examiners find it easier to construct test items in the lower cognitive levels (knowledge and
comprehension) than the higher cognitive levels (application, analysis, synthesis and evaluation) points
to the fact that most of these examiners who are teachers in junior and senior secondary schools have
been constructing tests that are not highly valid.

Finding 2 revealed that there is no significant influence of teachers’ test construction
competencies on achievement in Physics among adolescents’ in Education District IV of Lagos State
based on their academic qualifications..This implies that teachers’ academic qualification has not
exerted the needed or expected effect on their competencies in test construction skills.

This present research was partially supported by Ololube (2005) who was benchmarking the
motivational competencies of academically qualified teachers and professionally qualified teachers in
Nigerian secondary schools. He found out that academically qualified teachers were less satisfied with
the evaluation (testing) processes of students than the professionally qualified teachers. By implication,
the professional teachers were satisfied because they had competence in knowledge and skills in
handling evaluation (testing) situations in the classrooms. This informs that less emphasis should be
placed on teachers’ academic qualification in the discourse of test construction skills set.

Finding 3 revealed that there is a significant influence of teachers’ test construction
competencies on achievement in Physics among adolescents’ in Education District [V of Lagos State
based on their gender. This present finding was supported by Quansah, Amoako and Ankomah (2018)
who revealed that the teachers have limited skills in the construction of end-of-term examination
(irrespective of their gender differences). This was evident as issues were found with the content
representativeness and relevance of the test, reliability, and fairness of the assessment tasks which were
evaluated (irrespective of their gender differences). More so, Ololube (2005) who was benchmarking
the motivational competencies of academically qualified teachers and profesgsionally qualified teachers
in Nigerian secondary schools. He found out that (irrespective of their gender differences)
academically qualified teachers were less satisfied with the evaluation (testing) processes of students
than the professionally qualified teachers. By implication, the professional teachers were satisfied
because they had competence in knowledge and skills in handling evaluation (testing) situations in the

classrooms.

Conclusions
Based on the research findings, it could be inferred that gender exert a significant influence on

teachers’ competencies in test construction skills, while the male teachers demonstrated better test
construction skills than female counterparts. Respectively, teachers’ academic qualification and years
of teaching experience did not exert the much needed or expected influence on test construction skills.

Recommendations
Based on the findings and conclusion in this study, it would be appropriate to recommend that:
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”“

1. School teachers should ensure that they get up-to-date skills set on the culture of (est
construction. This could happen when they make frantic effort fo attend top-notch seminars
and workshop in relation to test construction expertise.

The Nigerian Govemmenl/Mjnistry of Education should assist and encouraged teachers; with
financial aids or incentives to attend paid and expensive top-notch seminars and workshop in
relation (o test construction expertise. This will discourage them from the idea of depending
on their years of teaching experience and academic qualification in a bid to construct good
tests. >

3. The Nigerian Govemmenthinis[ry of Education should organize educative programme for

these teachers that will equip them with up-to-date skills set on test construction,
4. Curriculum planners should replicate this research in order to authenticate the findings

obtained from this present research. This will help to ascertain the true level of these teachers
in relation to test construction.

.[\.)

Implications for Evaluators
Based on the findings and conclusion in this present research, it is noteworthy (o say that the :

I. Study has demonstrated that without the teachers’ competence in the display of test
construction skills, students’ academic achievement will keep being at the lIow ebb with a
recurring pattern.

2. Study has found out that male teachers possess better competencies in test construction skills
than their female colleagues.

3. Study has established that teachers’ academic qualifications do not have appreciable impact on
their competencies in the display of test construction skills.
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