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*{  Abstract

Globally, peer assessment has been confirmed as a strategy which can offer the merits of
intellectual structure as well as a socially pleasurable form of transmission of the structure. It
can transform learning from a private to a social activity by involving leamers in
responsibility for their own and more importantly other learner’s education, thus increases
social interaction within an educating institution and making learning and its end product
more rewarding. More so, all these reasons make the average students to prefer this mode of
assessment. The paper critically reviewed peer assessment technique as it enhanced students’
achievement in mathematics (Geometry) comparing the various conventional teacher
assessment techniques. The literature reviewed has implications for government, teachers,
ministries of education, professional associations and students. Based on the literature
reviewed some recommendations were made. These include organization of workshops,
seminars and conferences for teachers to enable them practice the recommended peer
assessment of this paper in the classroom situation among others.

'(‘k

- H’L—‘

Keywords: Peer Assessment, Academic Achievement, Interest, Geometry, Mathematics

Introduction

It is a well known fact today that science has become an integral part of man’s life.
Science and Technology influence man in all aspects of life including feeding, clothing,
shelter, healthcare as well as the leisure. The Science and Technology related subjects that
would enable the students have a substantial understanding of science and be able to apply
scientific knowledge in solving problems in their changing society are Mathematics, Physics,
Biology, Health sciences, Introductory Technology, Chemistry to mention but a few.

A ,."4/ Mathematics is the science of space and numbers. The study of space is called Geometry; the
T study of numbers is.called Arithmetic, while the hybrid of geometry and Arithmetic is called
‘-{’; ‘ Algebra. Mathemaqcs therefore, can be said to be the bedrock of technology. For proper
i mderstandmlg,‘of science, mathematics play a major role, hence referred to as the queen of all //
"2 Y sciences (Odili, 2006). A

Lv;\) Assessment as an integral part of learningprocess has been defined by Ukwuije
. "7 (1989:20) as*a systematicprocess of collecting information, analyzing the information

2" 1 » 1 M : s
% . f;ou'cfm'n?&qnt?fn ;Iang tzlgzognalyzcd results t.o form judgment which are then used in
3 _ BEGEIR IS asir ( ~)‘dcfmed educational assessment as “a process of seeking,
\ Y obtaining and quantifying data with a view of making value judgment about objects, events,
/) / v ]

;Ir:n: th‘cu charqclcnstncs d Hflbib (2006) opined that “in the teaching and leamning situation,
_~ 2assessment tries to determine the learners’ performance or progress, tries to measure their

WU L Jearning outcomes o - .
RN e h!:'l i m ; .l', more precisely, tries to measure the changes that have taken place in
,,\‘\b- o c::-::;idc(;izx':mtl gl Sl i leaming task.” Assessment can therefore be
- ¢ > measureme core :
N ; ed as the mea 1irgmt.nt of tlhc_ degree of behavioral changes that have taken place ina
camner. The teacher whose duty it is to ensure effective teachin

te . e » and leami
A e concered with motivating students 1o begin . anding hiss 4o be

and continue learning. He guides the directi P
K B Sy . sthed on of
W A" students” interests and efforts, as well assesses their learning outcomes. It is ifgeere
i A ' asing s. 1t1s very important
¥4 L
l_\ ’3 ‘}rr » . '—\JJ,. ’)
L} “1 ‘\"'.' ) ~
= T A W o " 274 - ‘ VL A 0
> ‘\ o~ r\ X ' \ et o~ " 1 l ju } M Ha ‘:)
o~ P AR Tl [ & SN o " g oo p
A e D ‘\J » \’—Q .( (-QN"\N-’)KAW‘-
- N vt - AL AL
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that 1_hv. :‘;tfld‘(‘-n'lb learning outecomes should be
that for effective feedback in the teachi

e : aching and le
adequately and appropriately assessed

In Nigeria, cati o n
o i N alioial POC;?:IVL'](:lrloTclj:l?;szr?}?lfb‘]SLd .oq continuousassessment. This is stipqlatcd
liberalized by passing them in whole o : Edu"m'?ml assessment and evaluation will be
individual” (Federal Republic of Ni cf Pﬂ;;l on c-:onlmuous assessment of t'hc progress 'of the
continuous assessment in schools 'If ol (dRI:\T)' v Ll succ_cssful imp]emenmu‘or_l i
S P tohnl s i as;eso_l)u’lc y Al?ubaka'r (2009) “is dependent on cl"hqcnt
techniques is the Pees A § sm;._,.studcnls learning outcomes. Among the various

k . I Assessment Technique (PAT). In peer assessment, the responsibility
of f_:valuatlon Or assessment shifts away from the teacher to the learners themselves as they
review and appraise the work or achievement of other students under the supervision of the
teachcr._ Tanko,Murna and Lantana (2008) noticed that peer assessment stimulates student’s
motivation and encourages deeper leaming and understanding. Emphasizing the need for
students’ involvement in the assessment of their classroom activities, Suthon (2004)
considered such involvement as essential component of successful leaming.

Chomombo (1987) define peer assessment as a form of assessment where students of
the same class and subject are given the opportunity to be involved in assessing their own
learning outcomes. Gowon and Gambo (2008) sces peer assessmentas a situation where
students evaluate each other’s work under the supervision and direction of the teacher rather
than the teacher doing the evaluation. They further explained that it is a situation where
students assess themselves most of the time rather than the teacher.

properly assessed. This makes it imperative
aming process to take place, students must be

Various Forms of Peer Assessment

Peer assessment can be of different forms. Badamasi (2009) described the fom_l of
peer assessment where students are formed in groups of five or mu.nbers ghe teacher thinks
are convenient. Groups are given problem-topics to work on. Tl.tey discuss ideas and ways of
working on the topic-solution where a member of the group writes down what was d:scuss<;d
(here the member becomes the secretary of the group). At the end, members o.f the group \.wll
write their names at the end of the assignment scripts. At thc. end of the supu?ateti period,
groups exchange their scripts among themselves. The lcache'r discusses the solutfons answers

d writes them on the board while the group marks the scripts. General corrections are then

and wri : iect-based type of peer assessment. Hodgman (1997) and Prins (2005)
donc._ leler; is lh;i‘g:‘;m dents are given projects in groups. After carrying out the project,
?;:;r:)i; etx;l)sla?fsl to the entire class how the project was done and they would be assessed by
sihersdene. t can be in form of a module. Badamasi (."200.9) mentioned that in this

Peer assessmen dent presentation is set and the criteria for assessment agreed
form of peer assessment, e :tnofpthe unit or supplied by the teacher. After the presentation
upon by the students at thf: sta formance against the criteria. There is yet another form of peer
is given, students rank their per od_ lays his or her work, describes it and solicits reaction
assessment where each student disp xy]aining this form of peer assessment said that when
from classmates. Ronke (20073}, ltlgsf their fellow students usually do a critic of the work,
students explain their work losc;:l sung’eSliO“S for the improvement of the work. :
then rate the work and offeru - asse:smentv students are given the assessment exercises on

In another fOI’l.'ﬂ of Pct.h‘ i P stipulated period, they stop and exchange their
previously taught topics: At U1Z

her who ensures that papers are as far
. -« with the help of the teac i '
papers/scripts/eXercise books w;:}:] the b d be written on the bonitl s Uit
i it
as possible from the

] or having exchanged the scripts, questions and answers
students mark the scnp ts mark the papers, Gowon and Gnmbn (2008) said tl_ml
will be discussed in class. i and this type of assessment 18 usually good with
“this method is communic

owners.
t they have;
as studen
ative in nature

275

e,

Scanned with CamScanner



| ———

15 International C. onference of School of Technology Edvcation (STE), FUT Minna, Oct. 20 13

mathematical items (in geometry study). Scripts are later returned and students further correct
their work themselves in the light of the assessment. .

Other forms of peer assessment are identified in models or formats. Miao and Koper
(2007) identified the four-step model of peer assessment known as the r.wcm Model. In the
Meta Model, the peer assessment process has four stages namely; Design Assessment, Do
Assessment, Give Feedback and React to Feedback. _ )

1. Design Assessment: In the Design Assessment stage, students are qulvcd mn

activities such as setting the criteria, designing instruction, constructing assignment
and setting the time. .
Do Assessment: In the second stage, Do Assessment stage, candidates are f:ngagcd n
activities such as responding to questions or performing tasks according to the
assignment. )

3. Give Feedback: In the Give Feedback stage, the students assess the assignment
outcomes by providing feedback in form of comments, rates and grades.

4. React to Feedback: In the React to Feedback stage, the students will view the
received feedback.

Miao and Koper explained that in certain situations, additional ‘React to Feedback’
and ‘Give Feedback’ stages can be repeated for many rounds where students can improve
their own assignment outcomes and even ask other students in the same group to elaborate
feedback and/or to review the improved assignment outcome.

The VALUED model of peer assessment has five phases. Halliru (2005) gave the
meaning of the acronym ‘VALUED’ as follows:

(1) Valued (2) Assessments (3) Links (students’) (4) Evaluation of Design
(5) Design Solutions Assessed

1. Valued: In this phase, Valued (Design Brief), the design problem is outlined by the
teacher and discussed by all the students.

2. Assessment: At this phase, Assessment and Design criteria Developed, students are
encouraged to make lists of design evaluation criteria for use as assessment criteria.

3. Links (students’): This phase is known as the Links made between the Design and
Assessment Process. During this phase, students are encouraged to use a design
process that supports their project work and personal values. They are encouraged to
develop a list of design evaluation criteria needed to further the design process. They
are also encouraged to make links between these evaluations and those needed to
assess the project.

4. Evaluation of Design: The Evaluation of Design and/or Assessment Criteria for self
and peer assessment purposes. During this phase, students finalize their design
project work. Here, the students engage in formal and informal discussions in
readiness for peer assessment to occur in phase five.

5. Design Solutions Assessed: The Design Solutions Assessed, is the last phase. At this
stage, students have reached a solution to design problem in readiness for peer

assessment to occur. Students are encouraged to participate and accept their role as
assessors and to use the written criteria to assess each student.

The VALUED model was developed as a resource for leamers involv

and project-based curriculum.

Another peer assessment model is the nine-step model identified by Othman (2008).
The model was used to find out the extent to which group assessment could be employed in

evaluating leaming outcomes in secondary school mathematics. The nine steps are presented
as follows:

1. Selection of objectives
2. Identification of what the students have learnt
3. Identification of what they have not learnt

19

ed in a design
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. e N to the students

entifi ) noted that e X ent, the objectives to be achieved are firstly

with joint selection of objectives 0-0peration of the teacher and the learners start

step, the students say what they have learnt at

fourth stage, the students wil] sy 4 g what the students have not learnt. At the

fifth step i1s the self asscssm{:ﬁtwstz'lnt };robl};:ms g oo dosig (s bsructvn. The
v

themselves by asking them to writ 8¢, where the teacher asks the students to evaluate

: e the grade t i i O e i
on the topic treated. In the sixth st g hey think they will make if given an exercise

: ge, the students are asked to set questions on the content
covered through guidance of the teacher. At the seventh stage, the test instrument is

admmls.tcred on the S-tudcnts. As the students write the test, the teacher supervises them to
ensure independence in their work. At the end of the test, the teacher collects the scripts. At
the eight stage, the teacher gives the scripts back to the students in a reshuffled manner and
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tage is identify

Advantages of Peer Assessment

Peer assessment is a strategy which can offer the merits of intellectual structure as
well as a socially pleasurable form of transmission of the structure. It can transform leaming
from a private to a social activity by involving learners in responsibility for their q\;f: and
more importantly other learner’s education, thus increases social mt;yacug:) o:*lx}ln:;\azg
educating institution and making leaming and its end product m(;)rct;c::ar rl:f%.r o [;wdc d
Hirst (2010) opined that these reasons make the average studen p

assessment.

ici in it in the act of being responsible
. < those who participate 1n
Peer assessment trains

. :nvolving students in the teaching process, peer
persons. Goodlad anfl Hirst E:;l;ldc t:z:al;i):):l for stu%!y service which can be devtflop:l:dhmto
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systematically rewarded (Goodlad and Hirst, 2010). Peer assessment offers students’ _lnSm"l
assessments of their work as every student participate in the assessment thus lessening the
work burden on the teachers. Every student also prompts feedback than otherwise, could have
been possible if only the teacher is to assess the whole class.

Likely Problems and Solutions of Peer Assessment

Despite the numerous advantages of peer assessment, some disadvantages of this
technique of assessment have been identified. Under competitive learning environment, there
is the tendency of students to unfairly assess their colleague (Anackwe, 2007). Some students
would favour their friends, with that, any day their friends will be assessing them, they will
likewise, award them marks than they merit. Yet, others will purposely grade those that are
not friendly with them. According to Gana and Maryam (2011), Nuhu (2012), students’
immaturity is the main reason advanced by teachers to account for the none use of peer
assessment. Many teachers who refuse to use peer assessment technique in the class feel that
students are not yet trained to perform such professional skills as assessing class work.

Othman (2008) summarized the above problems and proffer the following as
solutions:

The teacher can correlate their (students’) assessment scores with
their actual performance to ascertain the honesty of the students. This
is at the first instance. He can then caution those who are insincere.

With this practice, honesty (affective behavior) is inculcated in the
students.

Students’ Academic Achievement

Achievement may be regarded as behaviour exhibited at the end of a given period of
time or within a given time range. Gali (2003:449) define achievement measure as the
“assessment of terminal or criterion behaviour involving the determination of characteristics
of students’ performance with respect to specific standard”. Achievement test result enables
us to obtain information on the extent to which a student has attained the criterion
performance. It also enables us to determine the relative position or rank of individual
students with respect to their test performance. The former type of information makes it
possible to compare the capability of one student with the capabilities of other students. Here
the degree of proficiency of individual students need not be emphasized.Students, teachers,
parents and society in general are very much concerned with the academic achicvement of
students. Underachievement elicits particular concern and attention. This is usually defined in

terms of discrepancy between observed and academic achievement Grade point average
(G.P.A) is usually taken as a measure of academic achievement.

Academic achievement has indeed attracted a lot of rese

Several of these studies have sought to find out what factors influence it, how it is measured
and how it can be enhanced. The approaches adopted in the studies have tended to follow the
nature-nurture controversy. While many believed that nature only sets the limits and other
factors like personality and environmental factors determine how much of this limit is
actually achieved. In his book predication of Academic Achievement, Lavin (1965) listed 29
different variables which have been used as pr

: cen. : edicators of school achicvement in over 300
studies. Some of these are: native intelligence (1.Q) personality characteristics, sex, sub-

group, school influence, teacher influences and characteristics, social class and family

Intelligence had been proven to have a strong personal influence on academic
achievement. In adolescence, measure of intelligence is very stable and may not change
significantly after (Mohammad, 2009). There is however no one to one relationship between
1. 0. and achicvement.

arch studies in recent years.
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Benson (2007) use ’
on lcaming‘“n::d( :23 Il)llt}l\:-gxxlnl'llfckl‘ir::':H}I?f i "‘f"uu-cti(m;u limit" fo. refes 10 28 “'}:"“”ic o
organic limits in determining what e postulated that the latter operics within boardet
clearly show Lo & o ‘:‘_“\“Hl”}' lmfncd. Benson reported that rescarch evidence
iy oo 8 persistent and significance-relationship between self-concept and acadentic
achievement. Usman (2005:65) stated tl l“l.' hil ith it i b i iy
et st bl il 5) stated that “the ¢ ild with a negative view of self is a child
; profit adequately from school™
5, "l‘hc effect of teacher influenced and characteristics on students’  academue
p:(l; (;;mm‘ncc have bﬁcn wcjll dc_)cuuwmcd‘ but lack a general agreement. Datti and Shehu
(2007) rt:ported that “very little 1s known for certam about the relationship between eachers’
pcn;L.mnIny and teachers' effectiveness. But Tukura (2011) believed that there is 0
rclatmnshi? F‘e‘\\'Ccn students’ achievement and the characteristics and behaviour of teachers.
In summarizing that view of teachers’ characteristics and pupils learning, Tukura noted that:
Efficiency of pupils learning is enhanced when guided by a
teacher who is intelligent, well prepared in the subject matter,
a high achiever while in college, and well educated — High
interest in students end subject matier. favourable attitude
towards students and subject mattcr. able 1o vary his teaching
method so as 1o accommodate the high and low achievers and
to meet the motivational levels and interest of his pupils and a &

stable personality are associated with successfil teaching.

Gender Issues in Mathematics Achicvement
Several studies have been carried out O ascertain whether
learners influence their academic achievement. Differences in opinion
gender differentiation in which some eminent students significantly supetior to their female
counterparts in academic performance. Such schools include Maimuna, (2002) who in her
study on the effect of games on mathematical achievement, interest and retention of junior
scco'ndarv school students in Shiroro local government arca of Niger State, she purposely
sampled Tour secondary schools (JS 2) by simple random sampling. The data collected were
analyzed using mean, standard deviation and ANCOVA. The findings revealed that the male
slud;:ms benefited more than their female colleagues. It was then recommended that teachers

in teaching mathematics 10 festal monotony
For Ozofor (2010) who sampled 10 mt
iscovered the same fact

or not the gender of the
abound as regards the

should use games.
act classes in his studies on the effects of two
as Alio (2007). He carried out & quasi-

modes of CIA in Enugu d
experiment in Niger State. The data collected were analyzed using mean. standard deviation
or to males in achievement, interaction was significant.

VA. found females superi
gender and school type on the mathematics

096) determined the effect of
f students. He used 134 males and 106 females randomly selected Eeiny Wiv08

<chool in \finna, Niger State for the study. Thc data was \:-:\Ilcctcd using 30 multiple choice
jtems on three mathematics L‘.onccpt areas. The npnl) <es of data revealed that male students
were superior 10 the {female 10 mathematics achtc\'cmems.‘ .»\lsu.l'sumn apd Hauwa (2007)
o effect of tangram puzzle game on student’s performance mathematics at
ple size of 62 males and 74 females. The non equivalent
d the result revealed that the male students had hugher mean

and ANC (@]
Ezenwa (1
achievement ©

investigated th

Kano metropolis. Using a san
1 group design was used an .
i mental group than the female. . .
archers have conflicting views 10 their findings. Such findings
5. For mnstance, Alio (2007) studying Polya's problem solving
«chool students achievement and interest i Niger State.
The data analyzed using mean, standard deviation and
ategies more than their male counterparts.
whis Polva's method m teaching

contro |
score in the exper!

Some other rese
ore than boy

favoured girls ™ ;
strategies in senior secondary :
818 mdents puposivelY:
sampled 32U sudents purpe” haic o
-\\'g OVA rev caled that the females enjoyed the str
i - eachers 0 employ

He rccnmmcnd;mo
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e . ; . s of 450 students in his studies.

mathematies. According to Akilu (2010), using a sample of 430 students "i \hg\i =

] 1 an { P avs Al A, s

analysis of the data collected using mean, standard deviation and two ways Al e
: > . . : emaloe > SUIDEeTIC

finding agreed with that of Alio (2007) and Abdullahi (2001) that females are supernor to

: . ; \ sation in achievement was
males in achievement. But interaction between school tyvpe and location in achievemen
not signiticant.

Conclusion

Literature search showed that mathematics is unavoidably found in many areas of
human activities. In teachine mathematics concepts, therefore there is the need to develop the
students” ability to see mathematics in a situation and to use the knowledge to solve problc_ms
that arise from it, However, over the years, students’ performances in mathcmangs.
irrespective of gender have been very poor. This was attributed to the teaching strategies
adopted by teachers in presenting the concept. Thus, rescarchers have continued to search for
variety of teaching strategies which could facilitate leaming, improve interest in students and
enhance performance in mathematics,

The review of related studies highlighted the various te
found effective in facilitating learning and development of positive attitude and interest of
students towards mathematics and other science subjects. They include the discovery,
laboratory, target, inquiry, Polva problem solving strategies Continuous Assessment. It was
clear from the litemture search that the authors emphasized the use of these strategies in
mathematics and science teaching.In peer assessment, students are given the opportunity of
assessing their colleagues in the class by exchanging the exercise books for assessment. The

rationale for peer assessment according to (Khalil, 2009) is to stimulate students to study
regularly, enhance healthy competition, increase in the subject and improve the overall
examination performance.

aching strategies which were

Based on these discussed above none of the researcher worked on the use
assessment technique in the teaching of geometry to secondary school
is little evidence of that hence; this study is geared towards
highlighting the effects of peer assessment technique on students’ pe

of peer
students. In fact, there
filling this gap thereby
rformance in geometry.
Recommendations

The following recommendations were made in views
review:

L.

of the foregoing literature

Since peer assessment techni
achievement and interest
encouraged to employ it more in the teaching/assessment of the subject. By so
doing the achievement and interest in Geometry could be increased. )

The fact that literature reviewed shows that positive achievement and interest
scores were recorded through peer assessment technique, calls for teachers to
acquaint themselves with the distinctive characteristics of this technique with a
view to enhancing student’s cognitive and affective outcomes of leaming. This
could be done through seminars, conferences and workshops nrganiz:éd b;'
govemment and professional bodies like Mathematical Association of Niucri-a
(MAN); Science Teacher Association of Nigeria (STAN). )

2 Teacher training, tertiary institutions should include peera
one of the methods of evaluation and should impart t}
teachers.

que has been found to e

nhance the quality of
- Geometry, mathe

matics teachers should be

2

ssessment techniques as
1€ usage to the student

Aler attention to the
assrooms. They should
al techniques, materials

4. Mathematics teachers should pay gre
differences in the Geometry ¢l

1ssue of gender
climinate contents, instruction

a5 much as possible

and assessment techniques
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that will bring about gender difference in their classrooms. They should use peer
assessment technique as it reduces gender difference in Geometry.
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