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ABSTRACT

It is common practice for secondary schools in Ketoyuse common examinations to assess
students’ achievement. Proper monitoring of hownfative assessment tests are typed and
administered is usually done by school administsatdhe results of these examinations
must be fair and reliable as it is the only feedtbgven to students and parents. Little
attention however has been given to how teachenk mese school examinations and
therefore the validity of the scores given is alsvguestionable. The study sought to examine
the effects of a marking scheme on the consisteficgcoring mathematics examinations.
The objectives of the study were; to investigate #ffect of a marking scheme on
consistency of scoring mathematics examinatiorschools; to establish if moderation of a
marking scheme improves the consistency of scamtjto determine students’ factors that
may have any effect on consistency of scoring nma#ties examinations. The study was
guided by classical test theory and positivist pecsive of assessment. The research
employed descriptive research design. The targetlpbon was 156 mathematics teachers,
23 deans of studies and deputy principals in casghaol did not have a dean of studies. A
sample of 57 teachers, 10 deans of studies ang@ydprincipals was taken for the study.
Descriptive statistics such as frequencies, peagest means and standard deviations were
used to report the data. Cronbach alpha a coeffider internal consistency was also
computed. The analysed data was presented in thedbfrequency tables, bar graphs and
pie chart. The study revealed that when a commodenabed marking scheme was used,
consistency of scoring mathematics improved. Owmgin of answers on the script,
Handwriting of the student, knowledge of studend @nevious performance affected how
teachers marked student work. However, persondihfse gender, race, social class and
physical attractiveness of the students did natcafthe way teachers in Makadara Sub-
county marked mathematics examinations. The stadgladed that a well prepared marking
scheme enhances consistency of scoring espediallyisi prepared and moderated by all
teachers marking the examination. The consistencydcfurther be enhanced if a marking
scheme is piloted and any difference in interpratais discussed and adjusted accordingly.
The study recommends proper training of teachersessential assessment concepts,
principles, techniques and procedures by teachairsrtg institutions. In addition, Ministry
of Education (MoE) in collaboration with Kenya Natal Examination Council (KNEC)
should organize workshop on setting and markingxaiminations. Finally, research should
be conducted on the effects of feedback to examinmm consistency of scoring
examinations. This study should also be replicatedther sub-counties for the purpose of
comparing the study results.
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CHAPTER ONE

INTRODUCTION
1.1Background to the Study
The Kenya education system provides 12 years aérgéeducation — 8 years in the primary
school and 4 years in secondary school. The dgligethe curriculum is assessed through
school based and end of the school cycles examimga{Sessional paper No. 14, 2012). The
school based examinations are both diagnostic anglacement to determine progression
from one level to another. Undoubtedly, assessn®min integral part of teaching and
learning process as it provides teachers with \i&rmation about students learning
progress. McCormack and Jones (1998) views assessas any mechanism involving
information gathering that can be used to impraxruction and learning. At school level,
two categories of testing-continuous assessmets (EATs) and End of tem examinations
form the basis of ascertaining students learniragm@ss through their school years. The
CATS and end of term examination are set, admmadteand scored by teachers. The
continuous assessments are meant to ascertain Bvwmotherwise a unit of learning has
taken place, and to assist teachers in the paditigeaontents of their lessons and to design

and implement remedial strategies when needed.

The suite of public examinations in Kenya inclué@&nya Certificate of Primary Education
(K.C.P.E), Kenya Certificate of Secondary EducafiirC.S.E) and a range of applied and
vocational qualifications. The results of thesamg are used as entry “tickets” for higher
education training or employment opportunities.isltherefore essential that these public
examinations and all examinations be marked asraisdy as possible, ensuring fair result
for all. The Kenya national examination councilNEC) administers these national
examinations at the end of a cycle which are umfdhroughout Kenya irrespective of
region or the cultural / urban divide (SessiongdgraNo. 14, 2012) .KNEC secondary school
examinations are marked by teachers who usuallg liadergone training and issued with
certificate. KNEC usually ensures that markingstandardized. The purpose of the
standardization along other control measures israble valid and reliable marking.
Moderation takes place during standardization mgsti When marking start, chief

examiners monitor marking to ensure consistencynarking. In most cases, the Chief



examiner's mark and teachers mark vary with anresfat3 but anything above that will
trigger a remark of the entire script. If schookéa tests score are to be used to improve
teaching and learning, test scores must be reliaBliee way to improving the reliability of

this test score is to use a common marking scheme

Teachers and administrators need to not only krw there is error in all classroom and
standardized assessments, but also more spegifltaN reliability is determined and how
much error is likely to occur (McMillan, 2000).Witkto much emphasis today on high —
stakes testing for promotion, graduation, teactssrd administrators accountability, and
school accreditation, it is critical that all edtara ensure that test score are reliable.
According to Brimi (2011), student grades preseniamngifiable evidence of student
achievement, open the doors to higher educatiorsaihdrequently determine how students
view themselves. Standardized achievement testadangnistered and scored under uniform
conditions making it possible to compare the admesnt level of one group against that of a
norm or reference group or against some standanchasftery (Sax, 1997).In a study by
Brown and Hudson (1998), it was found that the [@mwobwith formative assessments in
schools lies with their validity and reliabilityh€ tasks are often not tried out to see whether
they produce the desired information. Marking cidteare often not investigated to see
whether they work and raters are not often traittedive consistent marks. Some of the
assessment used in schools may have high facatyalidhey may look excellent to the
uniformed but they may be marred by inappropriatarking schemes and rating
inconsistencies. This may produce invalid resultsctv are unfair to student and teachers
alike (Clapham, 2000)

The validity and reliability of the school based@ssment has been questioned as most of
these tests are not standardized. According to Mesadnd Billington (2005) there has been
an assumption on the part of the public that thekesnawarded to candidates in high stake
examination such as K.C.S.E and G.C.S.E are higiligble and a true reflection of the
candidates’ abilities. There is however a longdmsbf research findings to the contrary. As
early as 1912 Starch and Elliot reported a studthefreliability of the marks assigned by
teachers to English examination scripts. There wide variation in the marks given to the



same script. Starch and Elliot replicated theidgtun the marking of mathematics (1913 a)
and History (1913 b).The researchers expected nd fnore consistency in marking
mathematics than English, but found that the marksed even more widely. The
researchers concluded that this was due to soraedesataking into account poor appearance
of the scripts, which others ignored. Teachers atsne from schools with varying levels of

achievement, which they believed could have aftétteir grading (Brimi, 2011).

According to Harvey (2012), teachers should be fesk but watching teachers teach is not
enough. School principals should know how teaclages assessing and grading students.
Continuous assessment must inform teaching anditgpprocesses that are in tandem with
Kenya's vision 2030 and also enhance learner aemewt skills and competences
(Sessional paper no.14, 2012).Harvey (2012) painttioat of the many tasks that teacher
performs, assessment is one of the most esseRtiakipals should therefore ensure that
teachers offer valid tests and quizzes as welbandtive assessments. They must be able to
offer teachers suggestions for improving assessranheeded. Several authors have argued
that there are a number of essential assessmermemsn principles, techniques and
procedure that teachers and administrators neddhaoav about. There is however little
emphasis on assessment in the preparation of éegsional development of teachers and

administrators (Stiggins 2000).

1.2 Statement of the Problem

School examinations are routinely designed and miditered by teachers to assess students
learning capabilities .Output from these examimatare often used to support decision
making such as giving grades to students or asgjgsiudents to remedial classes (Alias,
2005).In order to be of real value in decision mgkithese school based examinations must
possess two important characteristics namely: wliand reliability. The researcher had
noted that when two or more teachers are teachimgame form, the school administration
usually require them to use common examinatiorsgess student’s achievement .There was
however no rule that required teachers to usemommmarking schemes or even moderate
the marking schemes. This resulted to score vanasimong secondary school teachers

marking same script.



The researcher had also noted the tendency of seawhers setting items that were not
workable or items they do not understand espedialigathematics .As a result, the marking
criteria for such items were many depending onrilmber of teachers marking the items.
Brimi (2011) pointed that a more difficult obstadie@ improving assessment lies in the
teachers own content knowledge or lack thereofygis (2000) actually questioned the
ability of teachers to assess content they hadheohselves ‘mastered’. This study sought to
examine the effect of a marking scheme on the stersty of scoring mathematics

examinations.

1.3 Purpose of the Study

The purpose of the study was to investigate theceffof a marking scheme on consistency
of marking mathematics examinations in secondangaicin Kenya. The study explored the
consistency with which teachers applied the markicigemes. This was done by measuring
teachers’ divergence from the ‘true’ script scdree true score in this study was taken as the

score given by the chief examiner who was the iseftthe examination paper.

1.4 Objectives of the Study
The objectives of the study were:
I. To investigate the effects of a marking scheme lom ¢onsistency of scoring
mathematics examination.
ii.  To establish if moderation of a marking scheme owups the consistency of scoring
mathematics examinations.
iii. To determine students’ factors that may have afgcef on consistency of scoring

mathematics examination in schools.



1.5 Research Questions
The study sought to answer the following reseatastions.
I.  What effects does a marking scheme have on coneistef scoring mathematics
examinations?
ii. Does moderation of a marking scheme improve thesistancy of scoring
mathematics examination?
iii.  Which students’ factors affect consistency of soprmathematics examination in

schools?

1.6 Significance of the Study

This study exposed essential assessment conceptipies, techniques and procedures that
teachers and administrators should know about $assessment. The policy makers could
draw from the findings of this research report éflect on issues relating to school based
examinations and make appropriate policy, suchrasing and in — servicing teachers on
assessment techniques. This could ensure that tesithers and administrators have
necessary knowledge, skills and attitudes on mgrkixaminations which is important in
improving teaching and learning. The study also tadtie body of knowledge on assessment
at school level especially how teachers should maakhematics examinations and role of

school principal when it comes to setting and magléxams

1.7 Limitation of the Study

The study was limited to respondents’ bias anthfulness. The researcher depended on the
cooperation of the respondents to mark examinasiompt provided and later fill the
guestionnaires. Some of the teachers felt thattdkke of marking was too demanding for
them. Three teachers did not return the mathems¢iggt and the questionnaires . Time was
also a limiting factor considering that the studdeded to be concluded within short time.

The researcher was also financially constrainetbagponsor funded the study.



1.8 Assumptions of the Study

The study was based on the following assumptidms;réspondents cooperated and gave
accurate information; sometimes teachers use differmarking schemes to mark

mathematics examinations. If common marking scheares used, they are sometimes

interpreted differently and this affects the cotgisy of scoring among teachers.

1.9 Delimitation of the Study

The study was conducted in Makadara Sub-county a&rodi, Kenya.The researcher
restricted the study to finding the extent to whiekamination score are affected when
secondary school teachers used different markifgerses to mark same mathematics
examination script. Effects of moderating markimpeane on consistency of marking were
also explored. Finally the study sought to invesBg possible causes of scoring
inconsistencies among teachers like training, stud@ndwriting and organization of the

answers on the scripts.



1.10 Definitions of Key Terms

Mathematics examinations - These are test used by teachers to generaignafion on the

level of acquisition of the subject matter by tearher in schools.

Marking scheme-marking scheme is a set of criteria used in agsgstudent learning.
Scoring:-A process in which a teacher or a marker givdsttar or number to show how

good a student work is.

Grading: - A process in which a teacher or a marker gavdstter or number to show how

good a student work is.

Consistency; -refers to the degree of similarity between différexaminers: can two or
more markers, without influencing one another, dgike same marks to the same set of

scripts.

Double marking:-Is defined as a method of marking assignmentsrevkeripts are marked

independently by two markers who then meet andeat agreed marks.

Moderation:-A process aimed at ensuring that marks and gradess valid, reliable, and
fair as possible for all students and markers.

Students’ factors-These are Learners’ characteristic that may effaow student work is

scored.



CHAPTER TWO
REVIEW OF RELATED LITERATURE

2.1 Introduction

This chapter reviews literature related to studjectves. It includes literature on how a
marking scheme affects consistency of scoring,ceff@f moderation on consistency of
marking and factors that affects consistency ofrisgo Theoretical and conceptual

framework for this study is also discussed in tapter.

2.2 The Effects of Marking Scheme on consistency s€oring.

Examiners’ marking to common standard and commuerpretation of marking scheme is
important to ensure no student is disadvantagdéavoured. In addition to disadvantaging or
benefiting those sitting an examination, aberraatkimg can also affect the integrity of an
award and / or qualification by inflating or deftay pass rates (Powell — Howard, 2009).
The initial development of marking guidelines witlput from the marking team may

enhance the breadth and depth of the guidelines iaogkase the commitment and
understanding of the marking guidelines (Rone-Adaamsl Naylor, 2009). However,

O’Donovan (2005) noted that making schemes in thmé&hities are more complex to apply
as they are ‘content-advisory’ rather than ‘contepecific’. This is in contrast to

examination papers in sciences that tend to usstiqne that are more clearly right or

wrong.

Research has revealed that an unsatisfactory ngaskineme can be the principal source of
unreliable marking. Delap (1993) conducted markiabgbility studies to determine the
extent of any unreliability in marking and to prdei diagnostic information useful for
examiners to minimize the source of variation ie tharking between examiners. Following
the re-marking of Business studies and Geograptigtscmeeting were held with examiners
to discuss the results and any difficulties thegezienced during marking. In both subjects,
the source of most difficulties was traced backh® marking scheme. In particular, there
was widespread confusion amongst examiners ovendbef a ‘level of response’ marking

scheme in which examiners were required to placanaidate within a specific level based



on level descriptors. Price and Rust (1999), argtieat with some exceptions, the

introduction of detailed assessment criteria ldadsiprovement in marking consistency.

Moskal and Leydens (2000), in their work on howctesas can improve reliability of their
assessment of students work, they argued that wmgahe scoring rubric is likely to
improve both inter rater and intra rater relialiliThey postulate several questions that may
be useful in evaluating the clarity of a given iabare the scoring categories well defined?
Are the differences between the score categoress ZIAnd would two independent markers
arrive at the same score for a given response dhescoring rubric? Moskal and Leydens
suggested that if the answer to any of these quests no, then the unclear score categories
should be revised. They recommended the use of @leaenThese are a set of score response
illustrating the nuances of scoring rubric. The kearmay refer to the exemplar throughout
the scoring process to illuminate the differencevieen the score levels. They also suggested
that the rubric be piloted. Any difference in imgestation should be discussed and adjusted

to the rubric negotiated. This can take time betgy enhance reliability.

2.3 Consistency of Marking Subjective Tests.

Marking subjective tests can be extremely challeggiNumerous factors influence the
reliability of scoring (or marking) subjective test Meadows and Billington (2005) warns
against confusing examiners reliability and exarndmareliability. According to Aslett
(2006) reliability relates to the fairness and dstemicy of assessment. Unreliability in
marking is only one factor influencing the overaliability of the assessment.

Whereas the scoring of multiple- choice (MC) itesndonsidered objective and highly
reliable, the scoring of open —ended (OE) item &asubjective component; this kind of
scoring is less reliable than MC because OE inwlweman raters and is affected by their
input (Allalouf, Klapter & Fronton, 2008).As SandI€009) noted, subjective judgments’
made by different markers about the same piecestuafent work differ from marker to
marker, sometimes wildly. According to Sandler, sommarkers are characteristically
generous, some are strict and others may be irstensi Some markers are influenced by
aspects other than the actual quality of the studenk. In order to reduce subjectivity

inherent in the scoring of OE items and improverégability, Allalouf, Klapter & Fronton



(2008) suggests the engagement of professionarsyaigsing comprehensive rating
instructions, training the raters, monitoring tlagig process, using retraining when drift is
detected, having multiple raters and engaging #meices of an additional raters incase of
discrepancy between the raters. Bond (2009) sugigestuse of common examinations and
formal guidelines for the distribution of gradesloover grading variability across scorers.
Sandler (2009) has argued that the influence ofssess’ personal standards, tests and
preferences p. (809) should be barred from the imgrgrocess in order to avoid a wide
variety of sub — optimal practices.

William (2000) argues that, although test can beleneeliable by improving the items
included, and by marking more consistently, theefbf such changes is small. The most
effective way of increasing the reliability of astas to make the scope of the test narrower,
or make the test longer. It is however importamtenquire into the basic underlying

problems in terms of the causes and reasons wfgretit assessors give different marks.

Marking reliability studies are an important aspettquality control of an assessment
process that affects candidates’ life chances awdimplications for teachers and school.
According to Meadows and Billington (2005) by 19%0was clear that marking reliability
was dependant on the subject area being assedsededst reliably marked examinations
tended to be those that placed the most dependenessay-type questions and the most
reliably marked tended to be those made up of highiuctured questions. Taylor (1992)
considered the reliability of marking GCSE EngligHistory, Mathematics and GCE
Psychology coursework. In each subject, previoustglerated work was re-marked by two
further moderators (thus four marks were availdbteeach candidate: the centre mark, the
original moderator's mark and the marks awardedthmy two ‘project’ moderators).In
mathematics, despite the fact that coursework wass highly structured as the traditional
written papers, the correlation coefficient betwé@on moderators re-marking coursework
folders ranged between 0.91 and 0.97 for diffepamts of moderators. The coefficients were
similarly high for English, ranging between 0.8Han97.Despite these high coefficients, it
was found that, if candidates involved in the studgre re-graded on the basis of their re-

mark scores, approximately 20% would have receditfdrent grades.
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2.3.1 Consistency of scoring and its impact to leaers

Several limitations exist among all forms of aseem®. Guskeys (1996) noted that no one
method of grading and reporting serves all purpegds Grading and reporting will always
involves some degree of subjectivity. Teachers ashahinistrators need to not only know
there is error in all classroom and standardizegssnent, but also more specifically how
reliability is determined and how much error iselik (McMillan, 2000). According to
Stiggins (1999) there have been several impedimémtprogress in overcoming the
assessment illiteracy that has hindered educatdrée teachers have at times realized their
own limitations in the field of assessment; thewéhdeen largely incapable or simply
unwilling to make changes to their current pradiceStiggins (1986) commented on the
stark discrepancy between recommended practicesvaat actually occurs in classrooms.
In terms of writing assessments, Hillocks (200@jitaited this reality to a combination of
teacher’s ignorance of research and or their iadifice towards research. Brimi (2011)
noted that teachers often lack the time or admatise support essential for professional
development. Teachers have demonstrated thaudeegssessment as a motivator, not as an
instrument for student learning i.e. they find teatdents are more willing to pay attentions,
to “learn” if they know that class material will bested (Kahn, 2000; Stiggins, 1999). Brimi
argues that a more difficult obstacle to improviagsessment, lies in the teachers own
content knowledge, or lack of thereof. Stiggins9@Pquestioned the ability of teachers to
assess content that they has not themselves “redster

In a study by Brimi (2011) to investigate the rblily of grading high school work in
English, 90 teachers were trained to score singsaye paper, despite several sessions of
training in using the same grading methods, thehea awarded final scores that were
discrepant. In that study, the range of scorg¢hersingle paper within the school district was
46.Brimi conclude that English teachers within thistrict evaluated writing differently and
as a result, a wide range of scores exist for déineesquality of work. Wang (2009) chose one
composition from examinees’ and eight examinemnaok the composition individually. The
raters who marked the examinee’s writing were xglegienced teachers and specialists in the
field of English. Ratings of examinee’s essaysewearried out using holistic and the

analytic methods. The results showed that evererexped raters give different scores

11



although the range of score was small. Wang atsednthat analytic methods scores were
usually higher than that of holistic scoring. Réka#ams and Naylor (2009) investigated if
there was significant difference between marks ai & the comments given on research
proposal that was double marked by two faculty menmbwhere faculty were blind to the
other marker’s mark and comments. The study inedcéhat there was a wide discrepancy
between the classification of the research progptia¢ marks given and the comments given

by two independent markers.

Brimi (2011) concluded that there are several latge implications of subjectivity in
grading. Grades help to determine which studergfkeges admit and which student receive
scholarships. If students qualify for scholarslopsdmission based on inflated grades, then
their college experience may be marked by futditygl the funding effectively rendered a lost
investment when such students fail to earn a deghd®o, as teachers garner reputations as
easy or hard graders, students may increasinglgspre administrators and guidance
counselors for preferable placement. According tmd&kAdams and Naylor (2009) most
research in these areas has concluded that thengags to obtain better argument between

makers.

2.4 Moderation of marking scheme and its effects oscoring

Meadows and Billington (2005) observed that desthite pervasive view that a clear and
detailed marking scheme result in higher markinalodity, intended improvement to
marking scheme do not always bring about expectguavement in reliability. In the Braid,
Greatorex, and Bell (2004) study, the impact oh@dgadization meeting were investigated. In
the study, examiners were provided with markingesod and some examiner were provided
with exemplar script and given the feedback ableetrbarking of those scripts. In the second
study, the effects of the discussion of the marlsogeme were explored. All examiners
received marking scheme and exemplar script, bues@xaminers did not attend a
standardization meeting. The study found that eeithe process (use of exemplar script or
discussion between examiners) demonstrated an vwaprent in marking reliability.
However, these findings contradict the researchetallen by the same researcher

Greatorex, Baird, and Bell, in 2002. They noted #haminers think that the standardization
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meetings are reliable because it help them undetdfae marking scheme and makes the
principal examiner’s interpretation of the markisgheme clear. Some examiners also noted
that attending standardization meeting gave themficence to know that they were marking
appropriately and had the same understanding omtén&ing scheme as that of their fellow

examiners.

2.4.1 Moderation of student assessment

Moderation of student assessment is a process atr@tsuring that marks and grades are as
valid, reliable, and fair as possible foall students and all markers (ALTC,
20129.Moderation of assessment checks that markingnsistent such that an assessment
item would be awarded the same mark by any maMederation is necessary whenever
more than one person marks assessment items it anghwhen a unit is taught in more
than one school. According to (Sadler, 2009) thek taf moderation is to minimize
discrepancies among assesdm®orestudents receive their marks. Moderation is moaa th
checking the marks; it is the checking of assesssifeonm the development of each item to
ensure that the whole assessment process is &iol,and reliable enabling equivalence and
comparability (ALTC, 2012a).

The relationship between student assessment awthgraguality assurance and academic
standards has been a major issue (James, 2003)irkEnsonsistency of assessments in a
unit, and even moderation of these assessmemtshallenge when a unit is offered on more
than one campus and also on-line (Kuzich, Groveldaf@, & Pelliccione, 2010).Marking
and grading in most disciplines is inevitably sehjee (Hughes,2011) but a systematic
approach to identifying significant tacit beliefsaynassist in reducing the effect on grader
variation (Hunter&Docherty,2011).Conversations agsgin markers assessing student
performances influence how the group of markerstréa an agreement (Orr,2007)

If broad categories are used as the basis formgexdudents’ work or attainment of skills and
knowledge, then grading becomes overtly judgmeatal subject to many psychosocial
pressures (Yorke, 2010).After markers had partteghan a professional development using
an integrated moderation of assessment program P)yhariation between markers tended

to decrease (reliability increased) particularlyewhthey were divided into novice and
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experienced groups (Bird & Yucel, 2010). Also tinadken to mark tended to decrease so
efficiency of marking increased after participationthe professional development (Bird &
Yucel, 2010).

2.4.2 Consensus moderation

Academics who share the marking of large batchesduafent works can collaborate on how
marks are allocated. This is the principle behih@ &pproach known asonsensus
moderation(Sadler, 2009). In its most common form, consemsaderation requires that all
assessors mark the same sample of student respeitee®r without, prior consultation
among themselves. They then discuss the resulteaf marking in order to arrive at a
common view about the grading ‘standards’ to beldsethe whole student group. After the
trial marking and conferring, the bulk of the madkimay be carried out more or less

independently, with only occasional cross-checks.

2.4.3 Multiple marking

This approach also applies to student responsassiiogle assessment task within a course,
but it does not depend on professional consensus.oF more markers score all students’
responses. The separate scores are then subjecstatistical or mechanical 'moderation’,
which is simply a method of combining them. The @igst method is to average the scores
from different markers, with no attempt made taovarat inter-markers consensus. With
three or more markers, a variation on this rule barto first eliminate the most extreme
score (if any) and then average the remainders(pfocess is similar to that used in judging
and scoring individual performances in certain cetitiye sports.) Statistical moderation can
be — and usually is — carried out without scrutmgzand discussing actual students’
responses. In some implementations, the specifiadtulations are implemented
automatically on a mark spreadsheet as soon asiuimbers from different markers are
entered. In some UK institutions, double markindpfeed by averaging is standard practice
for all extended student responses. Multiple markis labour intensive (and therefore

relatively expensive) for large course enrolmeB&dler, 2009).
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2.5 Students’ factors and consistency of marking

Research has shown that examiners can be influendédir judgment by characteristics of
the candidate, as well as order of marking angspresentation (Wade, 1978). Candidate’s
characteristics include gender, race, social ckss physical attractiveness. Studies by
(Aslett, 2006, Owen et al 2010) have shown thattemd to attribute more favourable
character traits to people who are physically efiva e.g. more intelligent, friendly,
sensitive etc. When David Laudy and Harold Sigiia874) attached a photograph of an
attractive student to an essay, they found it k@cka higher grade than the same essay with
a photograph of an unattractive student or “no pi@ph” attached. Knowledge of the
student and previous performance can also affstident’s score. Aslett (2006) noted that
if a student who normally gets high marks submitsoar assignment, allowances may be
made due to halo effect- which is why many courses ‘anonymous marking’ where the
identity of the student is not included with thesigament. In contrast, Baird (1999) found
examiners could identify the gender of a candideten their handwriting style with an
accuracy rate of 75 percent. This has led to resierv about the effectiveness of blind
marking for completely eliminating gender bias. éagibility study of anonymous marking
in GCSE English, conducted by Baird and Bridle @0@oncluded that concealing a
candidates’ name from examiners is far from a paador marking bias, as handwriting
style, the content and the style of the languagsl usveal personal characteristics of the
candidate. Perhaps, a more effective solution f@eader bias in marking would be to

provide an examiner with detailed evaluating cidtéBridle, 2000).

2.5.1 Handwriting style and organization of studerg’ work.

Evidence suggests that the marks teachers’ awapdpids’ work is at times influenced by
neatness of the handwriting. Whereas good hanagrénables the teacher to discern easily
what the pupil is trying to communicate, poor hariding makes the task of reading more
difficult. Henry (2012) noted that a neat handwagtibring students extra marks. Henry also
noted that students who provide longer storiesaokr \rery neat writing were also more likely
to receive better marks, regardless of the qualittheir writing. According (Hart, 2010)
poor handwriting sometimes includes sentencesatepoorly punctuated, misuse of upper

and lower case letters, words with incorrect sgp@nd sentences that do not make sense.
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Essays that are harder to read require more tideeHart. Hart noted that an essay may be
misinterpreted entirely simply because the teachEunderstood a word or a sentence.
Sometimes the teacher might even give up on tryinderstanding what the student is
saying. These are the sorts of paper that receietl grade.

Chase (1983) compared scores on two essays, eaeletda spelling and grammar, but one
constructed to be at a difficult reading level, tteer at a less difficult level, but with a
common text base, to see how different levels eadability influence essay test scores.
Although the readers were all graduate students dtb experience with reading material
that raged in difficulty, the essay written at Hidult reading level was scored lower than the
essay written at an easier reading level. Chaselwded that variables that complicate the
reading of an essay, spelling errors, grammar €reord poor handwriting and so on reduce
the marks assigned to the work. Massey (1983) eaglavhether text effects are confined to
teachers marking or whether they also affect thekimg of experienced examiners. The
findings suggested that experienced examiners atresusceptible to the biasing effects of
handwriting style and presentation. According tosktsy a well defined marking scheme and
good community of practice brought about by wellhaged standardization meetings, found
in today’s public examination might reduce the efffef presentational style. Nonetheless
one obvious counter measure to allay concerns theereffects of handwriting style and
presentation on the marks awarded is to have catedtglpe their work where possible. One
of the benefits of teachers requiring a typed assant is that everyone can profit from
aesthetically similar papers. With hand written graphis is not the case (Hart, 2010). There
is evidence however that assessors judge typeotsoniore harshly than handwritten scripts
(Graig, 2001; Russell, 2002).

Graig (2001) investigated the issue of handwritinglity and word-processing as biasing
factors in English as a second language testingr &xperts rated 40 essays, 20 original and
20 transcribed in either messy or neat handwritingn a word processor. Word processed
essay were scored lower than their handwritten teoparts. There was no effect of
handwriting legibility. Other studies have showrttla small but consistent effect when

marking handwritten originals and their typed tanss (Powers et al 1994, Russell & Tao,
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2004). Russell and Tao (2004) concluded that coempptinted script would score on
average 1.3 point less than the same words in dwraten script. This study agrees that
markers may indeed be influenced by format and difédrence might be worth almost 2
marks to the average students. Such variabilitydcoficourse be controlled by ensuring all
markers are only given script in one format but tst of transcribing large numbers of
scripts almost certainly render this impracticalisBel and Tao however demonstrated that
marking essays in cursive font, and alerting thekera to the format effect, had the effect of

reducing difference in the score, and both appresiahay be practical to implement.

2.5.2 Contrast Effects and consistency of scoring

Several studies have found that marks awarded tesaay may depend on the quality of
those marked before it. If it follows a poor assigamt, there is a tendency to award a higher
mark, but if it follows a really good assignmertiette is tendency toward a lower mark
(Aslett, 2006; Owen et al, 2010). Spear (1996, }98und that good work tend to be
assessed more favourably when it followed work tdveer standard than when it preceded
such work. Poor quality work was assessed morerasigvehen it followed work of higher
quality. Hughes, Keeling and Tuck (1980a and b)ntbthat good and poor essays were
susceptible to contrast effects than were averagbtyg essays. They also found that contrast
effects tend to disappear after a number of essays been marked. Hughes et al believed
that by this time marking standards had becomélksit@d and consequently markers were
less susceptible to contrast effects. Voughan (LpBdvided qualitative evidence of contrast
effects. Voughan made raters read through andtivally grade essays whilst verbally
commenting into a tape recorder. Analysis of ta@dcribed tape revealed a tendency for the
essay to become one long discourse in the ratarnid.rRater made comparative statements

such as “this essay is better/worse than the puswaoe or than others” as they led.

A study by Hughes et al (1983) sought to eliminetatext effects by explicitly warning

markers about their influence and also requestimgt tmarkers to categorise essays
gualitatively before re-reading them and awardimgalf grade. The results of these
procedures were compared with those obtained bkeramwho were merely warned of the

existence of context effects and with those obthily makers who were given no
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information about the influence of the context. Tesult showed that all the three groups

were influenced by context effect and to aboutsidi@e extent.

In a final attempt to control context affects, Haghand Keeling (1984) provided markers
with model essays. Context effects persisted dedpd use of a model essay during marking.
Although the possibility remains that the provisosf models may lessen the influence of
context on the marking of essays in subject ardeeravfactual accuracy rather than written
communication is being assessed. Hughes and Keelomgluded that, when written

expressions are the primary focus of assessmerd, My be forced to accept context effects

as an unavoidable concomitant of essay scoring23p).

2.5.3 Examiners’ factors and consistency of scoring

A number of studies have attempted to identify desctwhich allow awarding bodies to
predict those examiners who are likely to mark nrefiably and those who are likely to
require additional training or monitoring. MeadowdaBillington (2013) have noted that
compared to experienced markers, inexperienced ermatiend to mark more severely and
employ different rating strategies. Training maykger remove these differences. Not all
studies have replicated the relationship betweexperienced and marking severity, for
example. Meyer (2000a, 2000b) investigated markingGCSE English Literature and
Geography and found that the length of experienu@ senior examiner rating of the
markers’ performance rarely proved useful as ptedicof whether an examiner's marks

would require adjustment to correct for severitgenerosity.

Meadow and Billington (2013) investigated the effeicmarkers background and training on
quality of marking in GCSE English. The study wasnducted in a marking center.
Participants marked 100 part-scripts using the mgrischeme. They then received the
standardization training which replicated as clpse possible the training used in the live
examination. Participants then marked another 98guaipts after training. The group of
markers that participated in the study includedpesienced GCSE English markers,
postgraduate certificate in education (PGCE) Ehgliseachers, English/linguistic

undergraduates and undergraduates of other disegpliThe result of the study showed that
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before training, the marking of examiners and PG@lElent was on average half a mark
more generous than that of undergraduate grouper Afaining, all groups become more
generous to an equal extent. The range of marksd®d to part-scripts marked following
training was slightly less than those marked betmaming. The researchers concluded that
background had no effect on the marking accuragadfscripts. However, background was
noted to affect marking consistency. Training inya accuracy to the same extent

whatever the markers’ background was but the effast small.

In a study commissioned by the department for etlutaand conducted by the national
centre for social research in United Kingdom, itswiaund that staff allows “bias” and
“personal feelings” to influence their marking (Hgn2012). The research involved more
than 2000 teachers judging essays written by 1isyela pupil over the course of a year.
The overall marks awarded to pupil were then doehlecked by specially trained external
“moderators”. They discovered that one in ten cateschers had marked the work too
favorably. In a 5 percent of cases, the work waskethtoo harshly. Nearly two thirds of the
moderators said they thought that teachers’ pels@elings about particular pupils
influence their assessments on some occasions @regular basis. According to Henry, the
findings cast doubt on teacher’s objectivity andlenmine calls from teachers unions and
some academics for internal assessment to repbaeenal test at primary school level.
Henry argues that even if teachers were awareeadf finejudices, trying to compensate for
them would not make their assessments reliable.onhefair way to test children is through

externally set and externally marked exams.

Aslett (2006) found that there are various psyctickl and physiological variables that
affect examiners reliability. These include; menfigue due to monotony and lack of
interest in a task which had severe implicationshwigards to task performance and
accuracy. Aslett also found that lack of sleep a&t@ct vigilance, attention, logical reasoning
and rational thinking, Wolfe, Moulder and MyfordO@L) developed the term differential
rater functioning over time (DRIFT) which was ugediescribe how the accuracy of a single
examiner decreased over time due to fatigue arkddhattention control as a result of drift

condition. Equivalent answers marked earlier by examiner were found to receive
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significantly different marks to answer marked fata a study by Klein and EI (2003) they
also noted that papers marked earlier in a markesgion were awarded significantly lower
marks than later marked papers. Emotional factormptay a part in the marks that examiners
award (Aslett, 2006). This was demonstrated to bstrabvious when examiner were aware
of the identity of the student whose work they ararking. As Aslett noted, “whilst an
assessor would hope to remain as objective ashpedbiroughout the assessment process,
where a marker is aware of a student’s identityr thrarking can potentially be profoundly
affected” (p. 87)

Suto and Nadas (2008) found that the level of akerar highest education achievement
(either in general or in a relevant subject) iseasially a better predictor of accuracy than
either teaching or marking experience. Graduateelevant subjects but with neither

teaching nor marking experience were able to markaurately as individuals with both

teaching and marking experience. Suto and Nadadumed that education of an examiner is
more important than experience (p. 10).They howewsted that the key to successful
marking is being able to follow marking instructsoand interpret the marking scheme in the
way its author intended” (p.10). According to (Pdwéoward, 2009) somebody may have a
high level of qualification but still need some rforof instruction and training on how to

apply a marking scheme .Some degree of aptitudthéorole of being an examiner was also

necessary.

In England, Royal-Dawson and Baird (2009) explondgbther teaching experience was a
necessary recruitment criteria for marking natianaticulum test in English taken at age 14.
They compare the marking accuracy of four typemafkers with an academic background
in English but different years of teaching expetenEnglish graduate, trainee teachers,
teachers with three or more years’ teaching expeeieand experienced markers. Accuracy
was defined in two ways: the absolute differencevben the participants’ marks and those
of the most senior examiner, and the absoluterdifiee between the participants’ marks and
the mean mark awarded by all participants. This|ygproach had an advantage of not
assuming perfect marking by a senior examiner aat there is only one valid judgment

about the mark that any response is worth. Overdlichever definition of accuracy was
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used, there was little difference in the accuraicthe different types of markers. There was
however evidence to suggest that classroom experivas needed to accurately mark
curriculum specific item relating to Shakespeanaterestingly, experience of marking
seemed to reduce the accuracy of marking of a mgatisk. Royal-Dawson and Baird
suggested that the task might have varied fromdharevious years in which the markers
had experience and that there had been some nedgathsfer of early training. They went
on to propose a rudimentary model for the allocatid markers with varying levels of
expertise to different item type. The model wasebaspon the level of detail encompassed

by the scoring criteria and the level of curriculapecificity of the items.

Similarly, Suto and Nadas (2008) compared the mgrlaccuracy of experts and graduate
markers in GCSE physics and mathematics. Expedselperience of both teaching and
marking. Graduates had no teaching or marking éxpeg but both groups had a relevant
degree. Accuracy was defined as the proportioraaf agreement between the participant
marks and those of the most senior examiner, aimabe study also reported relative and
absolute difference between the participants’ marks those of the most senior examiner.
There were very few differences in the accuracg)gferts and graduates for either subject.
The groups significantly differed on just one qimst(out of twenty) for mathematics and
two questions (out of thirteen) for physics. In aage, the difference in accuracy was small.
They came to a similar conclusion to that of Baamd Royal-Dawson (2009), that the
selection criteria for GSCE mathematics and physi@aminers could be relaxed. Questions
requiring markers to use more complex reflectiveutfhts processes were marked less
accurately than those entailing only simple “inu@t judgments. Such differences could
form the basis of a rationale for assigning paléicguestions to different marker groups

with different levels of expertise.

Suto, Nadas and Bell (2009) conducted one of thet momprehensive investigations into
the factor affecting marking accuracy. Their stddgused upon an international Biology
examination designed for 16 year-old. Forty-two kees participated, comprising five
groups: experienced examiner, Biology teachersdugates in Biology, graduate in other

subjects and non-graduates. The design of thelystnabled the investigation of the relative

21



effects on marking accuracy of marking experieneaching experience, highest education
in a relevant subject, and highest education in subject. In addition, they explored three
aspects believed to impact upon the demands ofntaking task: cognitive marking
strategy, complexity of the maximum mark the questis worth and difficulty of the
guestion for the examinee. In general, marking mmuwas high and all the five groups
marked questions requiring simple marking strategygremely accurately. For those
guestions requiring more complex marking strategheghest general education, highest
relevant education, target grade and total markewleund to be the most important
predictors of accuracy. However, with sufficierdtiting, the accuracy of some markers with
only GCSE or A level education was found to be caraple to that of many markers with
highest qualifications. Having teaching experieanod marking experience were significant
but less important predictor of accuracy althougyhést general education and marking
experience were closely associated making it diffito partial out their effects. Suto et al
recognized that a key limitation of the study wagéliance on a single definition of marking
reliability, the proportion of exact agreement withe marks awarded by most senior
examiners of the assessment. Thus the senior eganvas considered infallible and there
was only one valid judgment about the marks thrasponse is worth. These assumptions are
more likely to hold for the point based markingelatively short answer in say mathematics

than the level of response based marking of loagewer in English for example.

2.6 Improving Marking Consistency

A number of studies have attempted to identifydesthat might and the identification of
those individuals likely to mark most reliably atidbse who are likely to require additional
training and monitoring (Meadow& Billington, 2013)/hile grade inflation has been a topic
of much discussion (Johnson, 2003: Millet, 201®) oeason that not much has been done
about grade inflation is that a unilateral loweriofygrades might hurt the prospects of
students (Rojstaczer, 2009). In contrast, lowegragling variability across faculty members
may actually benefit students by facilitating urdeid choices of elective areas of study
(Felton & Koper, 2005).0ne approach for loweringading variations across faculty
members is to use common examinations (Bond, 20806®@ever, as acknowledged by Bond

“programs that regularly employ common examinatiaresstill rare, primarily because they
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require a significant investment of faculty timedagffort.” Another approach for increasing
grading consistency is to create formal guidelifesthe distribution of grades. Bukenya
(2006) suggested use of conveyer belt marking sy§@&BS) where each marker marks only
a set of questions and then passes the candidais/ger script to the next marker who will

also just mark the set of questions allocated.

Wang (2009) cited seven ways in which high intéeraeliability can be established,; first is
setting the standard$n a test with a large number of examinees, itmpossible for all
examiners to have an equal say in determining sgguolicy. This description assumes that
there is a “chief examiner (CE)”, either alone oithwa small group of colleagues set
standards for marking and passes these onto thmimes who may mark centrally or
individually in their homes. The second way is Tmag the scoretrsThe scoring of
subjective tests should not be assigned to anydme lvas not learned to score accurately
from past administrations. After each administmatipatterns of scoring should be analyzed.
The individuals whose scorings deviate markedly ewdnsistently from the norm should
not be used again. The Third way is identifying didates by number, not nam8corers
inevitably have expectations of candidates that kmow. This will affect the way they score
especially in subjective marking. Studies have gshalat even where the candidates are
unknown to the scorer, the name on scripts will enaksignificant difference to the score
given. For example, a scorer may be influencedchbygender or nationality of the name into
making predictions which can affect the score givire identification of the candidate only

by number will reduce such effects.

The fourth way of achieving high inter-rater relldi is setting the specific standards before
the real scoringAfter the test has been administered, the CE shaald quickly through as
many scripts as possible to extract scripts whighrasent “adequate” and “inadequate”
performances as well as scripts which presentslgmawhich examiners are often faced
with but which are rarely described in rating ssalead handwriting, excessively short or
long responses which indicate that the candidaseimiierstood the task etc. The next step is
for CE to form a standardizing committee to try the rating scale on these scripts and to set

and record the standard. All of the marking memlséisuld be given copies of the scripts
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selected by the CE, in random order, and each meshioelld mark all of these scripts before

the committee meet to set standards.

Wang (2009) also cited Sampling by the chief examor team leader as another way of
improving consistency of scoring. Each examineexpected to mark a certain number of
scripts on the first day of marking. The team leactdlects a small percentage of marked
scripts from the examiners (often 10-20%) and ragadsugh them again in order to be
given an independent mark (that is called blinaking) to find whether the examiners are
marking properly. The process of sampling shouldcbetinued throughout the marking

period in order to narrow the differences in exas

The sixth way was the Use of “reliability script€xaminers are asked to independently
mark the same packet of “the reliability scriptshish have been marked by the standards
committee earlier. The reliability exercise shotd#le place after the examiners have begun
marking “for real”, but early enough in the markipgriod for changes to be made to scripts
which may already have been marked incorrectly tmgliable examiners. The afternoon of
the first day of marking or the second morning wiohé suitable time. Last but not least,
Wang (2009) cite Routine double markigr every part of the exam that requires a
subjective judgment. This means that every composghould be marked by two different
examiners, each working independently. The markttie candidate receives for a piece of

writing is the mean of marks given by the two exaens.

In order to aid reliability of the marking procesise Qualification and Curriculum Authority

(QCA) (2009) GCSE and GCE code of practice suggests marking schemes should

include general instructions on marking, be cleat designed so that they can be easily and
consistently applied. It should also allocate madksnmensurate with the demand of
guestion/tasks and include the marks allocated dach question/task and part of a
guestion/sub-task, with a more detailed breakdoweres necessary.QCA also suggests that
a marking scheme should State the acceptable respaiw each question/tasks or part

thereof, with detail that allows marking in a stardized manner.
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2.7 Theoretical Framework

Psychometric is a field of psychology that dealshwa measurement of individual
differences in terms of traits, skills and othemaatter. Classical test theory is the most
common measurement theory used. It is usually septed by the formula X = T + E where
X is the observed score, T is the true score argltke error score (the influence of error on
the measurement, also known as ‘measurement erkbiillam (1993) see classical test
theory as an attempt to capture the idea of a&igmnoise-ratio’ for assessment. It is based
on the assumption that an individual’'s score congaior (noise) which can be decreased but
never totally eliminated. The theory assumes tlig érror is random and normally
distributed (Meadows and Billington, 2005). In anticle focusing on the theoretical and
philosophical context of assessment, Orr (2007 siclans assessment research from both the
traditional positivist perspective and the emergogtstructuralist perspective. Researchers
with a positivist perspective believe that assesénoan be objective, transparent and
reliable, often considering mismatches between ararko result from an ‘error of
measurement’. Researchers with a poststructuadistpective, on the other hand, believe
that assessment is ‘...co-constructed in commundiepractice and standards are socially
constructed, relative, provisional and contestess. a result, Sadler (2009) is perhaps
representative of a researcher with a positivistwof assessment. For instance, in his article
on the importance of the integrity of grades asasgntations of academic achievement, he
argues that the influence of assessors’ ‘persaia@dards tastes and preferences’ (p.809)
should be barred from the marking process. He aastealls for the employment of
‘standards referencing as the grading principlet astrategic policy decisions at an
institutional level in order to avoid ‘a wide vageof sub-optimal practices’ that could
emerge if policy decisions were left to individaalademics or departments.

In contrast to Sadler, Medland (2010) seem to adogioststructuralist perspective of
assessment. Medland research aimed at illuminatinge of the values and beliefs that shape
the professional judgement informing the way magkiis undertaken by academic
developers as a means of exploring why mismatcleéseen markers in the same team
occur. Participants’ comments indicated the nelsiloature of academic development as a

‘discipline’, if indeed it can be described as suthis may be attributable, in part, to the
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diversity of views concerning the underlying valwesl traditions of academic developers,
who often hail from a variety of disciplinary backgnds. However, differences in

perspective were also believed to have a positiygact, often encouraging the articulation
of personal values and beliefs and leading to theeldpment of increasing self-awareness

and a greater level of shared understanding amangstm.

It is acknowledged that a large proportion of disaghent between markers can be
problematic and result, as the external examineraneented, in increasing time being
invested in marking. However, this research alsdicated that the outcome of this
disagreement can be highly useful in initiatingcdssions surrounding the personal values
and beliefs that shape the manner in which one sndvksmatches between markers can,
therefore, be rewarded with an insight into thejettivity that implicitly pervades the
discourse of assessment. In other words, ratherttieatraditionally positivist perspective of
the role of subjectivity in the assessment systeracmehow compromising the integrity of
the mark, it could instead be viewed as a tool dlarifying why mismatches between
markers occur. When marking is viewed through tleiss, subjectivity may then be
reconceptualised as a potentially useful tool ivettgping greater levels of coherence
between teams of markers Medland (2010).This rekaavestigated the effect of a marking
scheme on the consistency of scoring mathematasieation. The aim of the study was to
find ways of reducing measurement errors in mathiesi@xamination by using moderated
common marking scheme in schools. Classical tesbrthand Positivist perspective of

assessment therefore frames this research.
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2.8 Conceptual Framework

Many secondary school in Kenya use common exaromati assess student’s achievement.
There is also an attempt by most schools to stdimathe examination using the subject
teachers. All this is aimed at increasing the walicand reliability of school based
examinations. However, if the marking schemes are prepared and moderated then,
examinations will not be marked accurately anddtrer in the test score will be high. This
will result to wrong inferences and making a tésit twas initially valid to be interpreted as
unreliable.Figure 2-1 conceptualizes some key factors identified to dbate to marking

accuracy of school based examinations.

Figure 2-1 Conceptual framework

-Administration

involvement.
-Common -H.0.D advice. -Monitoring
examinations. -Training. marking.
-Marking -Marking policy »| -Consultation in Consistency in
schemes. case of »| marking.
-Subject mismatches.
knowledge. -Regular breaks.

Moderation of >

marking

schemes.

In order to reduce the error in test score, scladohinistrators must be involved to ensure
that all the steps in examinations cycle are aghtoeOne way of ensuring this is to have
school based examinations policy to guide the wippteess from setting, administration,
marking and processing of the examination residlkey should also ensure that common
marking schemes are used and moderated to enhansistency between teachers marking
the same exam scripts. The head of department (H€H2sild also advise the administration
on ways of improving examinations marking or outseuhuman resource to train the
department on best assessment practices .Whenngat&achers should be monitored and

should consult incase of mismatch.
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As Suto and Nadas (2008) found out, graduatedenant subjects but with neither teaching
nor marking experience were able to mark as acalyrais individuals with both teaching

and marking experience. They therefore broadly ssiggl that, when it comes to marking;
“... education of an examiner is more important thiam experience” (p.10). They however
asserted that “...suggesting that a marker’'s higleasl of education in any subject is a
better predictor of accuracy than his or her highmsel of education in a relevant subject is
open to a number of interpretations”. To them,kég to successful marking was being able
to follow the marking instructions and interpree thstructions in the way its author intended
(p.10).
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2.9 Summary of the Reviewed Literature
After the review, it was clear that when considgraxaminations and marking, teachers and
administrators need to know that there is alway®raor in all classroom and standardized
assessments. As Brown and Hudson (1998) found out:

“The problem with formative assessments in schagdswith their validity

and reliability. The tasks are often not tried dotsee whether they produce

the desired information. Marking criteria are oftemt investigated to see

whether they work and raters are not often traitedive consistent marks
Researchers were in agreement that marking schewpeves marking reliability if it is
clear and detailed. Mathematics scores awardedeaghers in schools will therefore be
unreliable if marking schemes are not preparednanderated. The researchers however held
different views on whether moderation of markinghesme or any intended improvement

enhances consistency of scoring.

Several factors were identified that affects cdesisy of scoring student work. Student
factors that affected consistency of scoring inetlid student handwriting, physical

attractiveness, race, and knowledge of studentiqurevperformance. It was also clear that
when examiners are fatigued the consistency of imgriteclined. Personal feeling about a
particular student and quality of scripts markeébleeit (contrast effects) also affected the
way teachers marked.

In order to reduce subjectivity inherent in thergwg of OE items and improve its reliability,

Allalouf, Klapter & Fronton (2008) suggest the eggment of professional raters, using
comprehensive rating instructions, training theengt monitoring the rating process, using
retraining when drift is detected, having multiplaters and engaging the services of

additional raters incase of discrepancy betweematsss
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction

This section explains the methodology used in @agrput the research. It encompasses the
research design, target population, sample and Isagmprocedures, research instruments,
data collection and data analysis procedures. 8tloonsiderations of the study were also

discussed.

3.2 Research Design

The research design used in this study was aigégersurvey. Kombo & Tromp (2006)
points out that descriptive studies are not ondyrieted to fact findings, but may often result
in the formulation of principal of knowledge andwg@n to significant problems. They are
more than just a collection of data. They involveasurement, classification, analysis,
comparison and interpretation of data. The studs was to collect information from
respondents on consistency of scoring school basedninations when common and
different marking schemes are used. The responaestts given copies of the same student
mathematics script to score. Markers were dividgd two groups one group was provided
with marking schemes while the other group was fibey were given enough time to
complete the task. The respondents had an oppurttmigive some of the reasons why
teachers do not use common marking schemes, amgsied ways in which variation of

examinations scores could reduce among markers.

3.3 Target Population

There are 6,448 Kenya Certificate of Secondary Etioic (KSCE) examination centres in
Kenya. Out of this 4769 are public secondary schaall 1679 are private secondary schools
(KNEC report, 2011). This study was conducted irkthara Sub-county in Nairobi County,
Kenya. The target population for this study was IB&thematics teachers, 23 deans of

studies and deputy principals in case a schoohdichave a dean of studies
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3.4 Sample Size and Sampling Procedures

According to Best and Kahn (2011) “there is no dixeumber or percentage of subjects that
determines the size of an adequate sample” (p Rzther, an ideal sample is large enough to
serve as a representation of the target populatiod small enough to be selected
economically in terms of subject availability angense in both time and money. The study
sample was selected from Secondary schools in Maa8ub-county. In Kenyan secondary
schools, teachers are required to set, mark, gradeprepare marking schemes for school
based examinations. In primary schools however, tnsobools buy exams from test
publishers.

Table 3-1shows categories of the school sample.

Table 3-1 Categories of the school sampled

Category of school Number of schools Sample size
Public 11 6
Private 12 6
Total 23 12

Source: Makadara Sub-county education office (2013)

Stratified random sampling technique was used totlge 12 school (six private and six
public) out of the 23 schools provided by the MakadSub-county education office. From
the twelve schools, a sample of 57 teachers, 10sdefastudies and 2 deputy principals was
selected to take part in this study. The mathematicipt that teachers marked was selected
randomly from 37 form four student who had sattfe@ examination. Ten deans of studies

and two deputy Principals also constituted theestbjfor this study.

3.5 Data Collection Instruments

The data collection instruments included the mattes script that respondents marked,
semi-structured interviews and survey questionsairgerview schedule was used to gather
information on school assessment policy, setting morarking examinations. The teachers
marked one mathematics paper then filled questicgmarhis helped the researcher to get
in-depth information on how teachers mark Mathecsatixaminations in the sample schools.
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As a result, the researcher was able to get compled detailed understanding of the way the

schools marked formative assessment examinations.

3.6 Validity of the instruments

Validity in this context is concerned with the alyilof an instrument to test or measure what
is intended to measure (Kombo and Tromp).In thegss of developing the instruments, the
researcher consulted the supervisor who guided vamndied that the instruments were
appropriate for obtaining the needed informatiohe Tjuestions for the Mathematics script
that teachers marked were set by the researcl@emashematics teacher and were moderated
by other mathematics department members. The doofethe test was from secondary
school mathematics syllabus. The students who ltedpaper had completed covering the

syllabus.

3.7 Data Collection Procedure

The researcher randomly identified the schools atieachers were to be provided with a
marking scheme or not. The selected schools werediand the researcher gave teachers an
examination script to mark. After marking, teacheexe required to fill the questionnaires
and put both the paper and the questionnaires @naelope. Deputy Principals and deans of
studies were interviewed. The respondents werereggsaf strict confidentiality in dealing
with the responses. The questionnaires were cetlegiter one week.

3.8 Data Analysis Procedure

The researcher analysed the data qualitatively cqaramhtitatively. According to Walliman
(2009), descriptive statistics provide a methodjwéntifying the characteristics of the data,
where their centre is, how broadly they spread lamd one aspect of the data relates to
another aspect of the same data. The main purposéatistical analysis is to examine
gualities of a single set of data and also ideraifg quantify relationships between variables.
By searching out patterns, surprising phenomenaiaemhsistencies, “the researcher can
generate new concepts and theory or uncover funistances of those already in existence”
p. 308.After all the data was collected, it wasambdnd entered in the computer for analysis

using the statistical package for social scien&#3SS 20) and Microsoft office excel 2010.
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Descriptive statistics such as percentages, fraegmmean and standard deviation was used
to report the data. SPSS was also used to commigi@mal consistency reliability coefficient
(Cronbach alpha).The findings of the study wereregsgnted in summary form using

frequency distribution tables, pie charts and tharts.

3.9 Ethical considerations

The respondents were assured that strict confalgytwas maintained in dealing with the
responses. They were not required to write themesaon the script that they marked and the
guestionnaires. They were also required to sedl the script and the questionnaire in an
envelope that was provided. The researcher asshiesd that the information given was to

be used for the purpose of this research projdgt on

33



CHAPTER FOUR
DATA ANALYSIS, PRESENTATION AND INTERPRETATION

4.1 Introduction.

This chapter presents data analysis of the studlinigs. The purpose of the study was to
find out the effects of a marking scheme on coasist of scoring mathematics examination
in schools. The findings of the research are ptesebased on the three research questions.
Results and discussions derived from analysis obkes are presented in this chapter.

4.2 Demographic Information of the Respondents.
The study targeted 156 mathematics teachers in démBaSub-county and 23 deans of
studies. The table below shows the summary of gesfdée teachers’ respondents.

Table 4-1 Gender of the teachers’ respondents

Gender Frequency Percent Valid percent
Male 42 73.7 73.7
Female 15 26.3 26.3
Total 57 100 100

Fifty seven respondents marked and filled quesaoes, three did not return the

guestionnaires; two males and one female. Ten Defastsidies; four males and six females
were also interviewed. Two deputy principals wererviewed in the schools which did not

have deans of studies. Majority of mathematicshtescin Makadara Sub-county were male
at 73.7 percent compared to only 26.3 percent Fesnal
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The qualifications of the respondents are showabie 4-2below.

Table 4-2 Academic qualifications of teachers’ reggndents

Frequency Percent Valid Percent
Diploma in Education 3 5.3 5.3
Bachelor of Education (science) 38 66.7 66.7
Bachelor of Education (Arts) 5 8.8 8.8
Master of Education 7 12.3 12.3
Other qualifications 4 7 7
Total 57 100 100

All the respondents had requisite knowledge tohteaathematics. The number of teachers
who had bachelor of education (science) degree38466.7 percent) and 12.3 percent had a
master of education degree. Those with other qcatibns like Bachelor of Science degree
had post graduate diploma in education. One tedthe@rhigher national diploma and was
teaching mathematics and physics. Three teach&pébcent) had Bachelor of Arts and had
majored in double mathematics. This was a cleacatidn that teachers in Makadara sub-

county were well trained to teach mathematics.

Only 8 out of 57 respondents were trained examitéos/ever 66.7 percent of the entire
respondents had attended a workshop/training ikingaexaminations. Most of the teachers
who had some form of training had more than fivarye teaching. Majority of teachers who
had no training had served for less than five yelns data shows the need of increasing the
number of trained teachers in Makadara Sub-County.
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Figure 4-1 below shows the experience in yearsfi@ggiency of teachers who marked the

script.

50
45

40
35

Percentages
and 25

47.4
® Frequency
173 B Percentage
12.3 14
0 =i mill
1-5 6-10

Frequences (o
15

10

11-15 16-20 21-25 26 and
Experience above

Figure 4-1 Teaching experience bar chart

The percentage of all the respondents who had ddovdess than five years was 47.4 while
17.5 percent had worked for less than 10 yearsnoué than five years. This is an indication
that most mathematics teachers in Makadara Subkgawe young professional mathematics

teachers. Only 5.3 percent of teachers had seoreddre than 26 years.

4.3 Marking Scheme and Consistency of Marking.

The first objective of the study sought to inveategthe effects of marking scheme on the
consistency of marking school based mathematicengedions. To achieve this objective,
teachers were given one mathematics examinatioargapmark that was chosen from 37
learners who had sat for that examination. Afterrking, they were required to fill
guestionnaires. Twelve schools were sampled; sbtipand six private. 30 teachers were
given marking scheme while 27 were not providedwliie marking scheme. The score and

the frequency of the score are shown in the tatiddédlow.
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Table 4-3 Mathematics Scores marked out of 100
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provided with a Marking
scheme
scheme

38
40
42
44
45
46
47
48
49
50
52
54
55
56
57
59
60
62
64
65
68
69
71
81
83

AN

O O O O O O O O O O O W W NN U O O FP W oL N W -k -
P P P P NP NP O WOWDNDNDNNO O F PP O P P O O O DN O

Total

w
o
N
~

37



From the table, it can be noted that teachers dcgame mathematics paper differently even
when a marking scheme was provided. Some questia@re worked out using wrong
methods and majority of teachers who marked thiesesi right were teachers who did not
have marking scheme. Some teachers even thoseheitharking scheme gave full score to
item number six which had two valuesxobut the student had written only one value. Some
also considered accuracy of the answer which otiliersiot especially question number 18.
Those who were provided with the marking schemendidhave an opportunity to discuss it
with the examiner although the marking scheme hatifuctions on where to award marks or
deny marks. The range of score for teachers whd dgé&rent marking scheme was 43
while those who used same marking scheme was 18Eheeveloper who also scored the
paper gave a score of 45.The mean of those whedtbe paper using marking scheme was
48.88 which was almost withit3 range the score given by the test developer. Whg an
indication that teachers who used the marking seherarked more consistently than those
who did not use marking scheme. The mean, stardviation and standard error mean are

given by the group statistics table 4-4.

Table 4-4 Group Statistics for the scores awarded

Std. Error
Condition N Mean Std. Deviation Mean
Without marking scheme 27 59.33 10.473 2.016
With marking scheme 30 48.73 5.132 0.937

The mean and standard deviation of the teachersusbd a common marking scheme was
lower than the mean and standard deviation of tinds® used a different marking scheme.
This was a good indication that teachers who useah@non marking scheme marked more

consistently.
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The table belowpresents internal consistency reliability coefintiéalpha).

Table 4-5 Internal consistency reliability coefficents

Cronbach’s Cronbach's Alpha based on

Alpha standardized items No. of items
Without Marking
Scheme .609 .659 21
With Marking Scheme 782 .781 21

*Note that a reliability coefficient of .70 or highe is considered “acceptable”.
Cronbach alpha a coefficient for internal consisyewas higher when a marking scheme
was used than when marking scheme was not useslirfiplied that when common marking

schemes were used, marking consistency was enhanced

The research findings showed that in both casehéesa marked same scripts differently just
like Sandler (2009) noted. Any discussion fromfihdings has to start with one asking why
the respondents scored the script differently éliese who were provided with the marking
scheme. The respondents may be similar to thoserided by Sandler. According to

Sandler, some markers are characteristically gesersome strict and others may be
inconsistent. The range of scores and standardatil@vi was good evidence that some
respondents marked the paper leniently while other® strict. The study findings concurs
Wang (2009) findings who cited setting standards riwarking and passing them to

examiners who may mark centrally or individuallytireir homes as one way of improving
consistency of marking. Respondents were also medjuo give their opinion on whether a
well prepared marking scheme improves the congigtenf scoring mathematics

examination. Fifty five respondents (96.5 perceadjeed while only 2 respondents (3.5
percent) did not believe that a well prepared nmaykscheme can improve consistency of

marking.

From the findings of this study it is evident tmaarking scheme is necessary if consistency

of marking is to be enhanced. The researcher theredought to find whether teachers
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prepared marking schemes and when they prepared thiter analysis of items in part 2 of

teachers’ questionnaires the results showed thgirityaof teachers who marked the paper
taught two subjects and most schools where theysttad conducted had more than two
streams. It was also clear that most teachers glud@sses where mathematics in one form
was taught by more than one teacher. When teashers asked whether they prepare

marking scheme for all the mathematics examinatibey set, the results are as shown in

figure 4-2.
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Figure 4-2 Marking schemes preparation

The figure above shows that slightly above 50 p@roéteachers prepared marking scheme
whilel.8 percent of the teachers did not preparekimg scheme at all. The rest prepared
marking schemes but not all the time. When askeelxfain why this was the case some
cited high work load, lack of time while some sthdt there was no policy requiring them to
prepare marking scheme. Those who prepare markihgnsee were asked the time they

prepare them. The results are shown intde 4-6 below.
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Table 4-6 Time of preparation of marking scheme

Time Frequency Percent Valid Percent
When setting exams. 28 49.1 49.1
After the exam is done before

marking. 29 50.9 50.9
Total 57 100 100

The norm is that marking scheme should be prepatréae initial stage of test development.
The data in table 4.6 indicates that more teacpeagared marking schemes after the exam
was done but before marking. It was only 49.1 pdreéno prepared marking scheme when
setting mathematics examinations. As seen eattieuta50 percent of the respondents did
not prepare marking scheme all the time and whew fitepared, it was after exams are
done. This can explain why some questions are albocmore marks or fewer marks than
expected when teachers set mathematics examinafims however can be improved if
marking schemes are prepared when examinationsear&lo respondent in this study was
preparing a marking scheme after marking some tscriphe findings reveal that most
teachers in Makadara Sub-county lacked proper itigiron how to set and mark
examinations. This was despite majority of thermbegirofessionally trained. The findings
were in agreement with Stiggins (2000) who notedhis paper the little emphasis on

assessment in the preparation of or professionaldement of teachers and administrators.
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4.3.1 Marking Scheme properties.

Teachers were required to evaluate marking scheregzared in their departments. The
levels of respondents’ agreement on the statenaddst the marking schemes prepared in
their departments are capturedable 4.7below.

Table 4-7 Evaluation of marking schemes properties

TOTAL
Marking scheme properties SA A U D SD %
Marking schemes prepared include general instmstio
on marking. 246 439 211 105 O 100
Are clear and designed so that they can be easdy a
consistently applied. 281 474 105 14 O 100
Allocate marks commensurate with the demand of
guestion/tasks. 42.1 421 123 35 O 100
Include the marks allocated for each question \aith
more detailed breakdown where necessary. 26.3 40iH6 14 1.8 100

State the acceptable responses to each questitm, wi

details that allow marking in a standardized manner 24.6 35.1 228 175 O 100
Two independent markers will arrive at the samaesco

for a given response given the marking scheme. 1881 158 175 8.8 100
Teachers always discuss any difference in intespoat

after moderation and make adjustments accordingly.26.3 456 8.8 158 3.5 100
Teachers are unable to prepare marking criteria for

some questions? 35 298 193 31.6 158 100

A bigger percentage of teachers agreed that madéhgmes prepared in their departments
included general instructions on marking howeverslPercent disagreed. The marking
schemes were also clear and allocated marks conuna¢@swith the demand of
guestion/tasks. Fifty nine point seven percentegjtbat marking schemes prepared in their
department allowed marking in a standardized mar2#&B8 percent were uncertain while
17.5 percent disagreed on the same. The percetitagagreed that teachers always meet to
discuss any difference in interpretation after nmatien was 71.9 while 19.3 disagreed. This
was confirmed by deans of studies that teachersaadoalways meet to discuss marking
schemes. Only 47.7 percent were certain that tea@ne able to prepare marking criteria for

all questions they set. The remaining percentagehwvivas huge agreed that teachers
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sometimes set questions they cannot prepare mackitegia. This however could have been
minimized if marking schemes were prepared at tiitgal stage of test development. The
findings concur with Stiggins (1999) who questiotiee ability of teachers assessing content
that they had not mastered.

4.3.2 Marking scheme preparation and usage

The respondents were also required to give reasbgseachers sometimes do not prepare
marking scheme. The reasons they gave were vamgdhaluded lack of time, commitment,
coordination by Head of departments (H.O.Ds) amdntevork. Some also mentioned heavy
work load while others cited over confidence. Thad® were over confident assumed they
had mastered content being tested due to vast atatad work experience. This made them
believe that they can make marking scheme as ttak mstead of wasting time making it.
Due to different teaching styles, student workefedent questions using various methods.
Teachers therefore felt that there was no need adramon marking scheme. The chart

below shows the percentages of various reasonsa.give
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Figure 4-3 Reasons why teachers do not prepare marg schemes
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From the bar chart, it can be noted that most &aclid not prepare marking scheme
because they had limited time. This could have keera result of heavy workload and

teaching two subjects. Teachers also lacked comiinom to meet, set, prepare and mark
examinations. They also mentioned that deadlinesdtting exams were too short to wait
for a common marking scheme to be prepared and raimde

The reason why teachers do not use a common maskihgme was blamed first on a
situation where a teacher set an examination anddféao prepare a marking scheme.
Individual teachers sharing a class are thereforeefl to prepare their own to meet set
deadlines. The other possibility was where a teastas provided with marking scheme and
failed to use it because of teaching style. Soraehters also cited that their colleagues felt
superior and therefore were not taking any advwioenfthe perceived inferior. Final reason
was because copies of the common marking scheme fewror were not made in time. In

some schools, there was lack of coordination apdliay that teachers should use common

marking schemes.

4.4 Moderation and consistency of marking.

The second research objective sought to estalblmbderation of marking scheme improves
the consistency of scoring mathematics examinatiois achieve this objective the
respondents were required to answer three questiims first item sought to know if
teachers meet to discuss marking scheme prepahedséicond item asked if moderation of
marking scheme improves consistency of markingalRirthe respondents were required to

give their opinion on ways in which consistencysobring should be improved.

The data in the nexable 4-8 shows the frequency and percentage of those wied onalo

not meet to discuss the marking scheme.

Table 4-8 Marking scheme moderation

Frequency Percent Valid percent
Meet to discuss 39 68.4 68.4
Do not meet to discuss 18 31.6 31.6
Total 57 100 100
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It was evident that most mathematics teachers ikadara Sub-county meet to discuss the
marking scheme. This was a good way of ensuringistency of marking and improving the
validity of scores awarded. However, the numbeeathers sharing classes but did not meet
to discuss (moderate) marking scheme was still higB1.6 percent. It was also clear that
teachers set questions that are not clear or smr@etmot workable. This happened especially
when teachers copied and pasted question from rextexxaminations. The good thing
however was that 93 percent of those sampled Baydrmeet to discuss such questions. Only
Seven percent did not meet to discuss such qussfidns means that such questions were
marked using different marking schemes equivalerthe number of scorers. The finding
that not all teachers meet to discuss the markthgrees is in line with the earlier findings
by Brown and Hudson (1998) that marking criterifarmative assessments are often not
investigated to see whether they work and thatsatee not often trained to give consistent
marks. The marks awarded by mathematics teachenslkadara Sub-county were therefore

guestionable.

Table 4-9 shows respondents views on how consistency of mgrl@mong teachers

marking same exams scripts can be improved.

Table 4-9 Ways of improving consistency of marking

Teachers opinion SA A U D SD
Use of a common marking scheme. 77.2 17.5 5.3 0 0
Moderation of the marking scheme. 71.9 26.3 1.8 0 0
Discussing any difference

in interpretation of a marking scheme. 61.4 368 81. 0 0
Setting specific standards before real

scoring. 28.1 45.6 14 8.8 3.5
Sampling by subject by subject heads. 21.1 36.8 121. 123 8.8
Training of teachers as examiners. 52.6 43.9 0 18 1.8

From the table, it was clear that a large percentddgeachers believed that use of moderated
common marking scheme improves consistency of mgrkOnly 1.8 percent of all the
respondents were not sure if moderation actuallgraves the consistency of marking.
Nearly all participants agreed that if teachers ewvéo meet and any difference in
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interpretation of the marking scheme discussedsistency was to be greatly enhanced.
These study findings agrees with the research ai@rex, Baird, and Bell in 2002 that
noted that examiners think that the standardizati@etings are reliable because they help
them understand the marking scheme and makes ithg@pal examiner’s interpretation of
the marking scheme clear. The findings howeverreditt Meadows and Billington (2005)
observation that the intended improvement to magridoheme do not always bring about

expected improvement in reliability.

The table above also shows mixed views on whetimaping by subject heads improves the
consistency of scoring. A huge percentage of 9@/sgnt agreed that training teachers as
examiners can improve consistency of marking ma#ties exams in school. However as
noted earlier only 14 percent of the respondenteweined KNEC examiners and 66.7
percent had attended a workshop on marking. Moshede trained examiners were from

public schools.
4.4.1 Reducing scores variation among teacher marky same scripts.

Other than moderation and issues discussed abevespondents also gave their own views

on how consistency of scoring mathematics in schoah be improved.
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Figure 4-4 presents respondents’ views on how score variaimong teachers marking

same scripts can be reduced.

B Conveyer belt marking.

B Having enough time to mark.

m Discussing marking scheme.

B Making marking scheme as a
group.

B Common setting of Exams.

H Including all methods or
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Figure 4-4 Ways of reducing scores variation

Conveyer belt marking system (CBS) was viewed by&itent of the respondents as one
way in which variation can be reduced. This is igreement with Bukenya (2006)
suggestions that CBS can be used to reduce intemsys of scoring. Fifteen percent
however complained that there was limited time lalée for team marking. They felt that
deadlines set were not realistic and therefore eg@dbre time to mark consistently and as a
team. About 33 percent of the respondents werehefview that setting examinations
together, making marking schemes as a group dw#tng and discussing the marking
scheme were other ways in which score variation lmarreduced among teachers. Four
percent suggested that sampling problematic questmd discussing how such questions
should be marked can greatly enhance the consystehmarking. Some were also of the
view that marking schemes should include all aliBue methods/approaches of solving a

certain question.
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4.5 Students’ Factors affecting consistency of sdog

The third and the final research objective soughtdtermine students’ factors that may have
any effects on consistency of mathematics exanuingti The results of the findings are
summarized in th&able 4-10below.

Table 4-10 Factors affecting consistency of scoring

Total
Teacher's opinion. SA A U D SD %
Organization of the answers on the
scripts. 28.1 52.6 5.3 10.5 3.5 100
Handwriting of the students. 14 47.4 21.1 17.5 0 010
Personal feelings about
particular student. 10.5 33.3 194 26.3 10.5 100
Decrease in markers accuracy over
time due to fatigue and lack of
attention. 14 50.9 17.5 15.8 1.8 100
Quiality of scripts marked before it. 8.8 36.8 12.3 31.6 10.5 100

Over 70 percent of the respondents agreed thatveyelearners present their work and
handwriting can cause score variation among teachearking same script. Some
respondents complained that poorly organized wgrkias limited time available may affect
how one marks. This concurs with Henry (2012) olestéon that neatness of the handwriting
and presentation bring students extra marks. Ty however contradicts Massey (1983)
research findings that indicated that experiencedngners were not susceptible to biasing
effects of handwriting style and presentation. réheere mixed views on whether personal
feelings about a particular learner and qualitysofipts marked earlier can cause score
variation. However, 64.9 percent agreed that |dckttention and marking accuracy decrease

over time. Only a small percentage (1.8 percersglieed with this view.

The respondents were also asked to give their @psnon students’ characteristics that can

influence a markers judgment. The percentage geatdt shown itable 4-11below.
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Table 4-11 Student’s characteristics that can inflance scoring

Total
Characteristics. SA A U D SD
Gender. 3.5 8.8 10.5 36.8 40.4 100
Race. 1.8 5.3 8.6 40.4 43.9 100
Social class. 1.8 35 10.5 40.4 43.8 100
Physical attractiveness. 1.8 1.8 24.6 29.8 42 100
Knowledge of the student and
previous performance. 26.3 45.6 14 10.5 3.6 100

Unlike in other countries, majority of the respont$ein Makadara Sub-county, Kenya

believed that gender, race and social class didaffett their judgments when marking.

According to Wade (1978) candidate’s charactesstike gender, race, social class and

physical attractiveness influence examiner’s judgisieIn this study 24.6 percent were

undecided whether physical attractiveness affestigments but 71.8 percent disagreed.

Majority (71.9 percent) agreed that knowledge of ®tudent and previous performance

affects how one marks. This supports Aslett (2G08)ing that if a student who normally

gets high marks submits poor assignments, alloveamagy be made to halo effect.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMEDATIONS

5.1 Introduction.
The chapter presents the summary of the studyngsgdiconclusion and recommendations
arrived at. The recommendations are for policy aadtice purpose as well as suggestions

for related studies that could be carried out inrkeL

5.2 Summary of the study findings.

The purpose of the study was to investigate effettaarking scheme on the consistency of
scoring mathematics examinations. Primary datdHerresearch was collected from twelve
schools where respondents were required to markegamination script picked randomly
from a mathematics examination administered tot@demts. Two deputy principals and 10
deans of studies were interviewed. Fifty seven erattics teachers marked the script and
then filled the questionnaires. These data wasyaedlbased on research questions using
Microsoft office excel 2010 and SPSS 20.

The first research question sought to find wha¢af a marking scheme has on consistency
of scoring mathematics examination. Would teachesisg same marking scheme mark
consistently the same way with teachers using réiffe marking schemes? To answer the
guestion teachers were divided into two groups. @noeip was provided with the marking
scheme while the other was not. After analysishef 4cores awarded by the two groups, it
was noted that the standard deviation was lowés.E32 for the group that was provided
with marking schemes compared to 10.473 for theigrihat prepared their own marking
schemes. Cronbach alpha a coefficient for intecnakistency for the group using a common
marking scheme was .782 while the other groupwiaat not provided with marking schemes
was .609. A reliability coefficient of .70 or highis considered acceptable (Sax, 1997).This
result was an indication that a marking scheme éifsct on consistency of scoring
mathematics examinations. If a common marking seh&nused, consistency of scoring

mathematics examinations will be greatly enhanced.
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With such findings the researcher was also intecest finding out whether mathematics
teachers in Makadara Sub-county prepared markingnses or not. The results showed that
72.7 percent prepared marking schemes while the pespared marking scheme
occasionally. The study revealed that slightly a0 of the respondents prepared marking
schemes after examinations were done. This was itdespajority of them being
professionally trained. When asked why teachersesiomes do not prepare marking scheme,
varied reasons were given like lack of time, Commeiit, coordination by Head of
departments (H.O.Ds) and team work. Some also oveedi heavy work load while other
cited over confidence. Those who were over confidgasumed they had mastered content

being tested due to vast accumulated work expegienc

Teachers, deans of studies and deputy principaforses showed that majority of schools
actually did not have policy on examination marking expected teachers to do the right
thing like preparing marking schemes when develppime test. The number of trained
KNEC examiners in the Sub-county was relatively a4 percent. The other percentages
of teachers had only attended workshops in marlargminations which were rarely

organized.

The second research question sought to answer grhetbderation of a marking scheme
improves consistency of scoring mathematics exatoimsa When the respondents were
asked if moderation of the marking scheme couldawg the way they marked, 98.2 percent
agreed. It was only 1.8 percent of all the respotedeho were undecided. This study found
that marking schemes prepared in Makadara Sub-gauertte rarely moderated and not all
teachers managed to use the common marking scher®vacopies were made. Teachers
were however meeting to discuss problematic questibhe respondents felt that discussing
marking scheme, conveyer belt marking system, lgawnough time to mark, making
marking scheme as a group and common setting oh®®ae some of the ways that can help
in enhancing consistency of marking.
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The third and the final research question soughtfind students’ factors that affect
consistency of scoring mathematics examinationghéti percentage of the respondents
agreed that organization of the answers on theptscrihandwriting of the students,
knowledge of student and previous performance eftethe way teachers in Makadara Sub-
county mark mathematics examinations in schooler@twere mixed views on whether
personal feelings about a particular learner aralityuof scripts marked before could affect
the way they marked. Gender, race, social clasphysical attractiveness did not affect the
way Makadara Sub-County teachers marked mathemakaminations. Other than the
students factors that seemed to affect the wayhezacmark, the respondents agreed that
decrease in markers accuracy over time due touiatgnd lack of attention also affected the

way teachers marked mathematics examinations.

5.3 Conclusion

The study concluded that marking scheme had effatthow teachers score mathematics
examinations. A well prepared marking scheme erdmnonsistency of scoring especially if
it is prepared and moderated by all teachers mautkia examination. The consistency could
be further enhanced if a marking scheme is pilaed any difference in interpretation is
discussed and adjusted accordingly. However fraamwiay the teachers marked the script the
researcher concluded that score awarded by ted&heray not be the same as the score
awarded by teacher ‘B’ for the same script. Theresogariation among teacher can be
reduced if common moderated marking schemes ard. uBee implications to such
conclusion result to students classifying teachassed on how they mark. The students may
also be affected on how they select elective stjas the researcher had noted. A teacher
who marks leniently may have the entire class salgdhis/her subject .On the other hand,
students may fail to select subjects for teachersidered as hard graders. Such a problem

can be minimized if teachers sharing classes mtaerarking schemes.

The study also concluded that teachers in Maka8ataCounty lacked proper training on
how to set and mark examinations. Most schoolsmditl have a policy on examination
marking but expected teachers to do the right thike preparing marking scheme when

developing a test.
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5.4 Recommendations for policy.

For teachers to improve how they mark mathemati@n@ations in schools the study

recommends use of common marking schemes to mark seript. These marking schemes
must be moderated. The preparation of marking seBeshould be done when developing
the test and it is the responsibility of the H.O&w administration to ensure this is done.
Enough copies of moderated marking schemes shaildhéde available to all teachers
marking common exams and on time. Although teacbensplained of time constraints, the

study recommends team marking for common exam<iediyehe use of CBS.

Ministry of Education in collaboration with KNEC ashld ensure that the school

administrators and teachers are trained on eskeassessment concepts, principles,
techniques and procedures. This can be done througarvice training and workshops.

School administrators should support teachersain &is examiners as this could improve the
way teachers mark. They should also encourage veat among teachers and should set
reasonable deadlines that may help teachers madistency. In case of fatigue, teachers
should have regular breaks. The administrators Idhalgo monitor the whole assessment

process from setting, administration and markingnexations.

5.5 Recommendations for further research

Based on the findings of the study, the researofedes the following suggestions for the
research: The study should be replicated in othbrceunties in Kenya to compare the
effects of marking schemes on the consistencyairsg mathematics examinations.
Similarly there is need to compare the effects afrkimg schemes on the consistency of
scoring mathematics examinations and other exan@ralbjects examinations. A study on
the effects of feedback to examiners on reliabityscoring examinations is also necessary.
Finally, future researchers should consider condgca study on reliability of formative

assessment in schools.
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APPENDICES

Appendix A; Questionnaire for Teachers
This questionnaire aims at getting your opiniortgagamg the marking, preparation and

moderation of marking scheme. The information yme @s for research purpose only and
will be treated with confidentiality.
Part 1: General Information.
The response to the following items should be iaigid by ticking {) the appropriate option
or by filling in the missing information.

a. Gender: Male [ ] Female [ ]

b. What is your academic qualification?

S1 [ ]
Diploma in Education [ 1]
Bachelor of Education [ ]
Bachelor of Arts [ ]
Master of Education [ 1]

Other(s) specify

c. Are you a Kenya national examination council trdiegaminer? Yes|[ ] No[ ]

d. Have you attended any workshop / in-service trgmmnmaking examination?
Yes[ ] No[ ]

e. How long have you been teaching?
1-5 [ ]
6-10 [ ]
11-15 [ ]
16-20 [ ]
21-25 [ ]

26 years and above [ ]
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Part 2: Marking Scheme and consistency of marking.

Question one.

a.
b.

What is your subject combination, A .............o.o B
How many streams are there in your school?

Form1l.................. Form 2................ Form 3 ................. Form4.......
Do you share a class with another teacher(s)8ayeyou teaching Form 1R and

another

teacher teach Form 1W

Subject AYes[ ] No[ ]

SubjectBYes[ ] No[ ]

Do you prepare marking scheme for all the examssgi?@

Never [ ]
Sometimes [ ]
Often [ ]

Very often [ ]

If you normally prepare marking scheme, when do y@pare them?

When setting exams [ ]

After the exam is done before marking 11

After marking some scripts [ ]

| do not prepare at all [ ]

If you share a class with a colleague, do you rteediscuss the marking scheme?
Yes[ [No[ ]

If when marking you realize that an answer to @agequestion is wrong, do you
meet your colleague to discuss such answer? YéNo [ |

61



Question two.

Indicate by ticking ) in the appropriate box to show the extent of egrent using the

words

Strongly agreed .................. SA
Agree ..o A
Uncertain  .........ccoevviieinnnnn. U
Disagree ........coveeiiiiiiiiiiiinnn D
Strongly disagreed ................. SD

Do marking scheme(s) prepared in your department;

Teachers opinion SA

SD

1. | Include general instructions on marking

2. | Are clear and designed so that they can be easilyansist
applied

3. | Allocate marks commensurate with the demand oftoures
tasks

4. | Include the marks allocated for each question withore

detailed breakdown where necessary.

5. | State the acceptable responses to each questibjetails

that allow marking in a standardized manner.

6. | Two independent markers will arrive at the sameestar a

given response given the marking scheme.

7. | Teachers always discuss any difference in intespoet

after moderation and make adjustments accordingly

8. | Unable to prepare marking criteria for some questio
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Question three.

Why do you think sometimes teachers do not prepavse common marking schemes?

Question four.

Does a well prepared marking scheme improve theistamcy of scoring mathematics
examination? Yes[ | No[ ]

Part 3: Moderation and consistency of marking

Question one.

Indicate by ticking ) in the appropriate box to show the extent of egrent using the

words;

Strongly agree  .................... SA
Agree ..o A
Uncertain .........cocevvviviiiinn, U
Disagree ........ccceviviiiiiinnnn. D
Strongly disagreed ................. SD

The following can improve consistency of markingoarg teachers marking same exams
scripts

Teachers opinion SA | A U |[D |SD

1. | Use of common marking scheme.

Moderation of the marking scheme.

3. | Discussing any difference in interpretation @rking

scheme

4 | Setting specific standards before real scoriggtew to
deal with bad handwriting, excessively short oglon
responses, candidate misunderstanding task.

5. | Sampling by subject heads.

6. | Training of teachers as examiners
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Question two

Which other ways can score variation be reducedhgn®achers marking same scripts.

Part 4: Other factors affecting consistency of scamg examinations.

Question one

Indicate by putting a tickv) whether you agree or disagree with the follonstetement
using the following words.

Strongly agree  .................... SA
Agree oo A
Uncertain .........cocivvieinann. U
Disagree ........ccceiiiiiiiiinnnn. D
Strongly disagreed ................. SD
The following are some of the causes of Score traniamong teachers marking the same
scripts.
Teachers opinion SA| A | U D | SD

1. Organization of the answers on the scripts

Handwriting of the students

3. Personal feeling about particular studentsestiger

he/she is very good or very poor

4, Decrease in Markers accuracy over time duetigu@
and lack of attention

5. Quality of scripts marked before it
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Question two.

The following student characteristics can influentkers judgment.

Characteristics SA |A |U |D | SD

Gender

Race

Social class

Physical attractiveness

S I A

Knowledge of the student and previous perforraanc

Qusstion three.
What do you think could be other sources of scarétion among teachers marking the

same school based examination paper in your school?

Appendix B: Interview Schedule for deans of studiddeputy principals.

The interview aims at getting your opinion pertagithe marking, preparation and
moderation of marking schemes. The information gime is for research purpose only and
will be treated with confidentiality.

Questions

Is the school private or public?

How many streams are there in your school?

How many trained KNEC Examiners are there in yaos|?

Do they participate in marking national examinatemery year?

a kr 0N e

Do teachers in your school participate in workshopeminars organized for setting

marking and moderation of exams if any?

6. What is the school policy on setting and markingreg e.g.

* When is the marking scheme prepared?

* Who monitor the quality of the marking schemes?

* Do teachers have meeting to discuss the markingnselio ensure
consistency in marking?

* Who ensure that the teachers mark the exam scripts?
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7. Are there cases when each teacher prepares histihemarking scheme? If yes
specify what could cause this?

8. Are there times when teachers set questions thayotde able to prepare marking
criteria?

9. Do student classify teachers based on how they?rankl does this affect how they
select the elective subjects.

10.What other challenges are you experiencing as amnagtrator that can comprise the
score given by teachers?

11.What measures are you taking to reduce score mariat improve consistency in

marking among teachers?
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Appendix C: Mathematic Examination Paper.
SECTION | (50 MARKS)

1. Use logarithms, correct to 4 decimal places, tduate: (4 marks)

1.794 x 0.038
1.243

2. Solve the following inequalities and representgsbkitions on a single line.

(2 marks)
3-2x<5
4 — 3x>-8
3. Atwo digit number is 27 less than the value @& tlumber formed by reversing the
digits. If the sum of the digits is 15. Find thenmher. (4 marks)
4. Use reciprocal and square root tables to evalt@at significant figures, the
expression. (3 marks)
5
++/583.6
0.0479¢
5. During a certain period the exchange rate at Petdfrahange Bureau was as
follows.
Buying (Ksh) Selling (Ksh)
Deutchmark (DM) 19.68 19.74

A tourist arrived in Kenya with 5840DM which he éanged into Ksh. He spent

% of the money touring various sites and changed#t@nce to DM. Calculate his

balance giving your answer to 4s.f. (4 marks)

2
6. Determine the value of x for which the matEi%X X jhas no inverse.
2 1

(2 marks)
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7. Simplify (H EJZ _(x_lf (3 marks)
y y

8. Without using calculators and mathematical taldeajuate and simplify completely

the logarithms 2Log,,3+ % Log,,64 - Log,,12. (2 marks)

9. The coordinates of points O, P, Q and R are ((8}), (11,6) and (8,2) respectively.
A point T is such that the vect@T, QP andQR satisfy the vector equation

OT =QP + % QR. Find the coordinates of T. (3 marks)

10. Solve the simultaneous equatiep—-5x =32 andx+y =17 (4 marks)

11.The length and breadth of a rectangular floor weeasured and found to be 4.1m
and 2.2mrespectively. If absolute error of 0.01ns wede in each of the
measurements. Find the:
(@) Maximum and minimum possible area of the floor. (2 marks)

(b) Maximum possible wastage in a carpet ordered tercthe whole floor. (1 mark)

4 3
12. Simplify \/§+x/§ - \/é—\/é (3 marks)
13.Given that sin (x+20) ° = - 0.7660, find x, to thearest degree, for 8°x < 360.
(3 marks)
14.Make S the subject of the formula in (3 n3drk

2
V2: l+§ +£
\ U 3

4
15.(a) Expand(X+ %() fully and state the constant term of the expansi¢a marks)

(b) By getting a suitable substitute for x, useryexpansion in (a) above to

evaluate (10.2) correct to 4 decimal places. (Zkap
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16.In the figure below, BT is a tangent to the cirateB. AXCT and BXD are straight
lines AX=6cm, CT = 8cm, BX = 4.8cm and XD = 5cm.

D
5cm
8cm T
A X
4.8cm
B
Find the length of XC and BT. (3 marks)

SECTION Il (50 MARKS)
17.Three ships X, Y and Z are approaching a harbouf i4.16km from the harbour on
a bearing of 090°. Y is 14km from the harbor orearing of 130°, and Z is 26.31km

to the west of Y and on a bearing of 240° fromhhebor. Calculate.

€)) the distance between X and Y. (4 marks)
(b) the distance of z from harbor. (3 marks
(c) the distance between X and Z. (3 marks)

18. The distance between two towns A and B is 460kmmiiibus left town A at
8.45am and travelled towards B at an average spiegskm/h. A matatu left B at
10.55am on the same day and travelled towardsaf average speed of 80km/hr.
€)) How far from town B did they met. (4 msrk
(b) At what time did the two vehicles meet? m@arks)
(© A motorist started from his home at 9.15amlmgame day and travelled to
B at an average speed of 120km/h. He arrived atdhee time as the minibus.

Calculate the distance from B to his home. (4 marks)
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9 8
19.(a) Find the inverse of the matrE>% 6] (2 marks)

(b) In a certain week a businessman bought 36 lasyand 32 radios for a total
of  Ksh.227 280. In the following week, he bbtig8 bicycles and 24
radios for a total of Ksh.174 960. Using matrix hoat, find the price of each
bicycle and each radio that he bought. (4 marks)
(c) Inthe third week the price of each bicycle wasucsdi by 10% while the
price of each radio was raised by 10%. The busmasdought as many
bicycles and as many radios as they had bougheifirst two weeks. Find by
matrix method, the total cost of the bicycles aadios that the businessman
bought in the third week. (4 marks)
20.The diagram below shows triangle OPQ in which M Binare points on OQ and PQ

respectively, such that OM% OQ and PN :% PQ. Lines PM and ON meet at x.

P

(@  Given thatOP = p andOQ =q. express in terms @ andq the

vectors.

@  PQ (1 mark)
i) PM (1 mark)
(i)  ON (2 marks)
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(b)

Given further thaDX = kON andPX = hPM wherek andh are
constants.

(1) Expres€OX in two different ways. (2 marks)
(i) Hence determine the value of the constaraadK. (3 marks)
(i)  Find the ratio PX: XM. (2 mark)

21.Use aruler and a pair of compasses only for aistactions in the question.
(a) On the line BC given below, construct triangBC such that <ABC = 30° and

BA =12cm.

(2 marks)

(b)  Construct a perpendicular from A to meet B6duced at D. Measure CD.

(2 marks)

(c) Construct triangle /BC such that the area of the triangtB& is three

guarters of the area of triangle ABC and on theesaitle of BC as triangle
ABC. Describe the locus of‘A (6 marks)
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Appendix D: Mathematic Examination Paper Marking Scheme.

1. No. Log
1.974 0.2539
+
0.038 2.5798
2.8337
1.243 0.0945
v 2.7392:2
2.342x10" | 1.3696
2. |-2x<5-3 - 3% -8-4
-2x< 2 -3x> -12
X>-1 x4
2 -1 01 2 3 4
3. | Let the two digit number bey
10x+y+27=10y + x
10x —x +y—10y = =27
9x — 9y = —27 dividing by 3
xX—y=-3.... ()
x+y=15.... (i)
2x =12 x =6y =9 Therefore the no. is 69.
4.
> \ —_ 5 4 2
502796 + V583.6 = 7796 10-2 + v5.836 X 10
= (5x0.2086%) 6 (2.416x10)
=(5%20.86) + 24.13 8145
5.
Amount in ksh = 5848x19.68=Ksh 114,931.2
Remaining amount %x ksh 114931.2 = Ksh 38,310.4
Remaining amount in DME2= =DM 1940.75~ 1941 (4.s.)
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6. |det(M)=0
2x —2x%2 =0
2x(1—x)=0
x=0o0r1
7.
2 2
NV (=) = (242 LY (22 L
(x+3) ~(x=3) = (@ +T+5) - (@ +T+5)
2x 2x 1 1
=x2—x2+—+— )
y y oy y
_xy M
y v
8. |log9 + logV64 — log12
9x8
log9 + log8 —log 12 = log (E) =log6
0. _ (3 _(11\ _ (-9
or=(,)-(6)=(5)
_ (8 _(11\ _ (-3
or=(;)-(4)=(2)
_ (-8, 1(-3
OT_(_2)+2(_4)
- (__945) the coordinates of T is (-9.5,-4)
10. | x+y =17 (1)
xy —5x =32 (i)
From (i)y = 17 — x Sub.in (i)
x(17 —x) — 5x = 32
17x —x?2—-5x=32. (x—4)(x—8)=0 . x=40r8y=130r9
11.| (a)

Maximum possible area = 4.11x2.11 = 9.0831 m
Minimum possible area = 4.09x2.19 = 8.9574 m

(b)
Max.wastage = Max.Area — Min.Area
=9.081- 8.957Fm0.126 M
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12. 4 3 4(V5-v2)-3(V5-v2)
Bz V52 (VB+2)(VE2)
_ 45-4V2-3Y5-3v2 _ V5-7V2
5-2 3
13.| Acute angle =os~10.7660 (x + 20) = 230°,310°,570°
=50 x = 210°,290°
14. u 1+SZ . .
v? — - = / —— Squaring both sides? (v2 — —) =1+s2
u\2  1+s? w\?
(- =22 G
15.1| (a)
2 4 2 0 2 1 2 2 2 3 2 4
(r+2) =10 (5) +47 () +602(5) +4' () +10°()
X X X X X X
—x*+8x24+24+ 2428
X X
(b)
_ 4 _ 4 2 32 16
x =10 (10.2)* = 10* + 8(10)* + 24 + ;55 + Gome
= 10000 + 800 + 24 + 0.32 + 0.0016
= 10824.3216 ~ 10820.
16.] 6 x XC = 5 x 4.8 BT? = 18 x 8
xc =228 BT=18 x 8
=4cm BT+144 = 12 cm
SECTION Il (50 MARKS)
17.] a)XY? = 14% + 16% — 2 x 14 X 16 cos 40° (bz_’” _= 1
in40 sin 30
; 0
= 196 + 256 — 343.187911 HZ = 2200
sin 30
= 108.812089 =18.00 km
XY = /108.812089
=10.43 km.

¢)XZ? =16%+18% —2x 16 x 18 X cos 150°
=580 - 57620s 150°
=1078.83

XZ =+1078.83
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= 32.85 km.

18.

(@)

Distance covered by minibus by 10.55 a.m.

D =SxT 1055hrs
=56 km/h 2 g hrs 0845hrs
:140% km 0210 hrs

Distance apart = 460 — 140.83 km = 319.17 km
Relative speed = 65 + 80 km = 145 km.

319.17
145

Time taken before meeting = 2.201 hours

Distance from B = 80 km/h x 2.201 = 176.08 km.

(b)
Time taken before meeting% =2 hrs 12 min.
1055 hrs
0212 hrs
1307 hrs The two vehicles meet at 1.07p.m
(c)
Time taken by minibus from A to Biff h =7 hrs 5 minutes.
Time taken by motorist 1550 hrs

0915 h

0635 h
Distance of the motorists’ home from B

=120 km/hsxgh
=790 km.
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19.

(a)
Det (M) = (9 X 6) — (7 X 8) = —2 M1 =_i2(_67 _98)
(b)
36b + 32r = 227 280
28b + 24r = 174 960 Dividing by 4.
_ 9 8\ /(b\ _ (56820
9b + 8r = 56 820 (7 6)(r)_(43740)

7b + 6r = 43 740
(5 D6 DO =355 DE)
1 ,_
(7)== Ca030)

()= (aoa0)

The price of the bicycle was Ksh 4500 and thaadia Ksh 2040.

(c)
New bicycle price % X ksh 4500 = ksh 4050.

New radio price % X ksh 2040=Ksh 2244.

(o 24) (2244) = (167 256)

Total Cost = ksh 217 608 + 167 256= ksh 384 864.

20.

(a)i)PQ=-p+q (i) PM=-p+2q
(iii) ON = P+ PQ (OX = kON
1 3 1
=p+,(-p+q =k(;p+;q)
1 1 _3 1
=p-,p+.4 —4kp+4kq..............
_3. .1
=P t74

(i)
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0X = OP + PX (k=1—-h..... 0)
= p + hPM “k=2R i, (ii)
=p+h(-p+2q) From (ii) k = 2 h substuting this in (i)
— 2 3¢&h=1-
=p hp+3hq 4><3h—1 h
=1 -hp+hg..... (ii) 2h+h=1 3h=1
h=-andk=>x~=-
3 3 3 9
21.] 21. (@) Constructing 30.........coovviiiiieieee M1
Locating A and Completing triangle............M
(b) Constructing perpendicular...................... iM
Measuring CD =5.2 cm +0.1 cm.
(c) Area of ABG= % X 12 x 7.5 X sin 30°
=225CM2....ciciiiiiiiiie A
Area of ABC= % X 22.5¢cm?
=16.875cm?...ccoiiiiiiiiiiii A
Position of A= 16'5;7;’)(2 =45CM..cciiin, Aq i.e.% X 7.5 X h x= 16.875
Construction of locus of Ao, Y

Describing locus of A.....ooooiiii i,
from B and also parallel to line BC.

cm
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