INFLUENCE OF FORMATIVE EVALUATION ON LEARNER
PERFORMANCE IN MATHEMATICS IN SECONDARY SCHOOLS IN
EMBU COUNTY, KENYA

NJIRU BENJAMIN KIVUTI

DEPARTMENT OF PSYCHOLOGY

SCHOOL OF EDUCATION

UNIVERSITY OF NAIROBI

2015



A Research Project Submitted to University of Nairdi in Partial Fulfilment of
the Requirement for the Masters of Education DegreéM.ed) in Measurement

and Evaluation

Copyright@

All rights preserved. No part of this work may be reproduced, stored in a
retrieval system or transmitted in any form or mears whether electronic,
photocopy, recording or otherwise without prior permission of the author or

University of Nairobi



DECLARATION
This research project is my original work and hax heen submitted for any

academic award at any other university.

NJIRU BENJAMIN KIVUTI

REG NO: E58/70566/2013

This research project has been submitted for exatioim with my approval as the

university supervisor.

DR. JAPHETH O. ORIGA

Department of Educational Communication and TeabmolUniversity of Nairobi



DEDICATION
| dedicate this project to my beloved wife JoycekiNuti, my son Elisha Kiama and
my daughter Abigael Thayu for their great suppuatjence and understanding during

my course.



ACKNOWLEDGEMENT

| would like to thank the Almighty God for availiren opportunity and strength for
me to pursue this course. It is through His abuhdaace that this research project
has come this far. This work would have not beessite without the continued
support and encouragements from my Supervisor, Japheth O. Origa who
dedicated his precious time to guide me through wihele process. | sincerely

appreciate his support.

| owe a great deal of gratitude to all the printSpaleputy principals, teachers and
students of Embu County who willingly volunteerée information that enabled the
preparation of this report. | also want to appreecthe great encouragement | received

from my student colleagues who inspired me thrahghentire journey.

Finally | want to acknowledge the unfailing suppérteceived from my family
members during my period of study; their great usi@dading, financial support and

material resources were a great inspiration to me.

May God bless you all.



ABTSRACT

Assessment of students’ academic achievement iasi Istep in any educational
project since it provides information about thecass in the attainment of specific
teaching objectives. Continuous quality improvemantformal learning depends
upon well-conceived approaches to evaluation thatehboth formative and
summative functions. Learning takes place in a exintand within a system.
Mathematics is perceived by society as the founddbr scientific and technological
knowledge that is cherished by societies worldwideformative evaluation of
students’ performance is the best predictor of esad achievement in mathematics.
The performance of Kenyan students in mathemati¢ee national examination has
been very poor and more than 50% of the studeritsnithematics in the national
examination. Performance of students in MathematicEmbu County in Kenya
Certificate of Secondary Education for the laseéhyears has been very poor. Thus,
there is need for a research to be conducted &siigate the influence of formative
evaluation on learners’ performance in secondatyosic mathematics in Embu
County, Kenya. The study employed a descriptiveeyuresearch design. The target
population for the study was 173 Secondary schabite simple random sampling
technique was used to sample 130 respondents corgpok 70 students and 60
teachers from five school one from each Sub-CouQtyestionnaires and tests were
used to collect primary data. The study generattl lualitative and quantitative
data where quantitative data was coded and entatedStatistical Packages for
Social Scientists (SPSS Version 17.0) and analysétg descriptive statistics. The
data was presented using tables and figures whkillieation was done in prose. The
study found that Mathematics teachers employ assgits test as a formative
evaluation approach to way of measuring studentsigness in mathematics
performance which form an integral part of educatgystem and that frequent
assessment of students performance has demonsivaitegprove student outcomes.
The study also found that assessment is a crumélfor simultaneously improving
classroom practice and students’ performance, badit can enhance teaching and
learning by providing a more focused application l&arners. The study concludes
that formative evaluation enables teachers to adpesr teaching to meet individual
student needs, and to better help all studentsetxhr high standards. The
examinations have played a central role in therersithool programme influencing
each activity that took place in the school. Exations also made teachers to be
selective in the content to be taught. Based onfitttings of the study, the study
recommended that teachers should carefully plaradndnister mathematics quizzes,
out of class assignments, supervised classroomematiics assignments, end term
and end year mathematics examinations. Incorpgratimious techniques, formative
assessment can enhance teaching and learning bydipgp a more focused
application for learners. To be truly effectivesessment should also be “formative”
in other words, identifying and responding to thadents’ learning needs. Good
feedback should be tied to explicit criteria regagdexpectations for students’
performance, thus making the learning process nmaesparent and modeling
“learning to learn” skills for students.
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CHAPTER ONE

INTRODUCTION
1.1 Background to the Study

Worldwide, Assessment of students’ academic achiew is a basic step in any
educational project since it provides informatidioat the success in the attainment of
specific teaching objectives (Wass, 2001). Evatumis generally understood as testing
which is a reliable procedure for collecting sumnetata, but it can also refer to the
making of inferences based upon students’ perfocemnon “authentic” learning
activities, whether the inferences are for sumneativ formative purposes (Erwin &
Knight, 1995). Continuous quality improvement innf@l learning depends upon well-
conceived approaches to evaluation that have lwthative and summative functions.

Learning takes place in a context and within aesysfKaplan & Owings, 2001).

Evaluation can have a formative function that calp heachers to improve their teaching
and learners to improve their learning. Formatival@ation is the process used by
teachers and students to recognize and responmidens learning in order to enhance
that learning, during the learning (Cowie and Bdl999). Formative evaluation is
diagnostic, identifying what learners do not knas, well as that which they do well
enough. Formative assessment has been shown ighig &ffective in raising the level

of students attainment, increasing equity of sttgleatcomes, and improving students’

ability to learn.



Utilization of formative testing in the teachingal@ing process involve breaking up the
subject matter content or course into smaller hadiaal units for instruction; specifying
objectives for each units; designing and administnaof validated formative tests;
offering a group based remediation in areas whedests are deficient before moving to
other units and then administration of summatissten completion of all units. The
breaking up of subject or course into small unitkes for adequate preparation for the
tests by the students. Moreover, such frequenintgesinables the students to get more
involved and committed to the teaching-learning cpss thereby enhancing their
performance. Formative assessment methods have ibgeortant to raising overall

levels of student achievement.

Quantitative and qualitative research on formatassessment has shown that it is
perhaps one of the most important interventionspimmoting high-performance ever
studied. Bloom, Hastings and Madaus (1971) poitiiatl formative evaluation is useful
to both the students (as a way of diagnosing ststiéearning difficulties and the
prescription of alternative remedial measures)tarttie teacher (as means of locating the
specific difficulties that the students are expaeiag within subject matter content and
forecast summative evaluation resuttcording to Gronlund and Linn (1990) formative
evaluation serves three specific purposes, th&t jglan corrective action for overcoming
learning deficiencies; to aid in motivating leasand to increase retention and transfer
of learning. According to them, students’ resportses formative test could be analyzed

to reveal group and individual errors needing ciros.



Alonge (2004) had reported that the result of itigasion into the extent to which
cognitive entry characteristics and formative eatibn measured students’ academic
performance among University undergraduates shaw fdrmative evaluation has the
highest predictive strength to academic achievenurit of all variables, that is,
certificate worth and Joint Admission and Matricida Board (JAMB) results
considered. In a similar study carried out amontytBohnic students, Ajogbeje (2012)
reported that cognitive entry characteristics [Wafican School Certificate (WASC)
and Polytechnics and Colleges Entrance ExaminaiR@@EE)] are not significantly
related to academic achievement of Polytechnicestisdin mathematics and that most of
the students with good grades in WASC and PCEE ewdions often times rely too
much on these results which, in turn, affect tlaiademic achievement. However, the
study revealed that semester results (continu@esasent scores) are the best predictors

of academic achievement in mathematics.

Mathematics is perceived by society as the foundafor scientific and technological
knowledge that is cherished by societies worldwidds an instrument for political,
socioeconomic, scientific and technological develepts (Githua & Mwangi, 2003).
Mathematics is a compulsory subject for all leagnerPrimary and Secondary schools in
Kenya (KIE, 2002). It is also used by Universittedfilter secondary school learners for
entry into the prestigious science-based degregrgnumes (Kenya Universities Joint

Admissions Board, 2006).

Greaney (2001) defines assessment as any procedacévity that is designed to collect

information about the knowledge, attitude, or skiif the learner or group of learners.
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Assessment is therefore a process through whiclydléty of an individual's work or
performance is judged. When carried out as an amggarocess, assessment is known as
Continuous Assessment (CA). CA is a formative eatidun procedure concerned with
finding out, in a systematic manner, the over-alhg that a student has made in terms of
knowledge, attitudes and skills after a given $déarning experience (Ogunniyi, 1984).
According to Aggarwal (1999), CA is not simply conious testing. Continuous
assessment does not solely depend on formal €8tss more than giving a test, it
involves every decision made by the teacher insctasmprove students achievement.
CA may take different forms such as formal questigiven to students during class,

take-home assignments/exercises and recapitul@tercises.

Assessment is either internal or external. Intermsdessment refers to school-based
assessment, which includes class assignments, eteacttde tests, recap exercises,
projects, field studies and all these tools formt paf the classroom continuous
assessment strategies. A continuous assessmeryggtrafers to the different tools or
procedures used in the classroom to understancacdhdemic achievement levels of
learners in terms of their knowledge, attitudes @aides. Also a strategy in assessment is
a purposefully conceived and determined plan abactt is a pattern of assessment that
seems to attain certain outcomes and to guard stgatiners (Aggarwal, 1999). External

assessment refers to tests that are produced hyirérg bodies away from school.

American public education seems unable to learnmpdove. Classroom instruction has
remained virtually unchanged for decades, despitdless cycles of reform and a

growing body of educational research (Banilower Biedk, 2003). This lack of progress
4



is attributable to the current structure and celtof American education, which does not
support rigorous practice. As each innovation gaindespread attention, a wave of
superficial implementation efforts sweep acrossetiecational community. Without the
support required to do rigorous new work, the aftima innovation is stripped down to
its simplest and most familiar elements; in thecpss, the most challenging elements,
which are also necessary to the efficacy of thectf®, are simply ignored (Fullan,
2007). Formative assessment is currently movingatdwcenter stage on the national
scene; and not surprisingly, it appears that mosméative assessment efforts lack

attention to the rigorous elements that are ctiteg@otential effectiveness.

A growing number of researchers and educationdelesamake a compelling case for the
promise of formative assessment. Over the pasttywggars educational research has
pointed to the value of linking instruction to assment (Marzano & Haystead, 2008;
Reeves, 2007; Wiggins & McTighe, 1998), examinihglent work to inform instruction

(Schmoker, 2006), and using formative assessmeutipes to drive learning (Marshall

and William, 2004). Black and William’s review did research cites compelling data to
indicate that formative assessment focused on stuttenking can inform future

instruction and learning; however, there is litdeidence that the analysis of student
thinking is used to drive instruction in the tydicaathematics classroom in the United
States (Weiss 2003). Textbooks, pacing guidess $ésts, and courses of study govern
the topics that are taught, the time spent on i& topd the depth of what is taught. These
practices continue despite the results of inteonali national, state and college entrance

tests which indicate that American high school stid have not learned adequate



mathematics to support their own futures and caoggrortunities, or to support the
future success of America in global competitive kets (Trends in International
Mathematics and Science Study, 2007; Program fmriational Student Assessment,

2006; Friedman, 2005).

In Thailand Education for All (EFA) requires claargets for quality improvement which
specifies the need to assess students achievelkeldgan, 2003). This is why the
White Paper (1992) on the Education for Nationalegnation and Development
recommended that schools should maintain a cunaalatcord card on continuous
internal assessment including class performanceeShen, teachers have continued to
carry out continuous assessment in secondary sclioolA Level classes as often as

possible and without waiting until the end of es&fm or year.

In Somalia, the problem of secondary school stigigraor performance in mathematics
has persisted for a long time. Available recordswslthat performance in mathematics
among secondary school students in Somalia is as @® in other countries. One
secondary school mathematics teacher recalls nhettei school year 1982-1983, out of
270 students (in one school) 19 of them passedaithematics. This gives a failure rate
of almost 93%. Similarly, the mean score was vewy. IAccording to statistics from the
examination board of Imam Shafi‘i Foundation, amaational institution in Mogadishu,
out of 232 students who sat for the secondary ddeawing examination in the school
year 2005-2006, 113 students failed. This accofortl8.7%. In Somalia a student is
considered to be a failure in a subject if he/stueess below 50% in that subject. Here the

summative type of evaluation is used.



In Uganda, the Education Policy Review CommissiBPRC, 1989) was initiated to
review the education system. The commission natedl the two years of Advanced
Level (A Level) secondary education be retainedliierpurpose of giving adequate time
for preparation to students who wished to contimih higher education. The same
commission emphasized the importance of both coatia assessment and final

examinations (EPRC 1989).

A multiple of causes for the student’s low achieeainin mathematics has been
attributed to difficulty in understanding the s@di@ed mathematical language (Barton,
2002), ineffective, teacher-centered teaching nuthand learners’ negative attitudes
towards the subject (Miheso, 2012), Learners lacknotivation to learn the subject
(Githua and Mwangi, 2003) and lack of mathematidlalsus coverage (Shikuku, 2009).
In this study students’ perception of formative leaion in mathematics referred to their
opinions, feelings, emotions and judgments of tmepdrtance, usefulness and
meaningfulness of teachers’ actions, procedurestipes and social climate in which

they assess and monitor students’ mathematicsihegarn

Evaluation of students’ mathematical work involweachers’ qualitative judgment of
how well or how satisfactorily a student is perfargn or progressing in learning
mathematics tasks (Hamachek, 1995). According tolize (1994) there are different
types of instructional evaluation that a teachar carry out. They include: placement
evaluation which is aimed at finding out studergsitry behavior before beginning
instruction; formative evaluation which providesgoing feedback to teachers and

students regarding successes and failures durgtiguation; diagnostic evaluation which
7



attempts to find out specific learning difficultiésat a student may have on specific

mathematical facts, algorithms, concepts, prinsipleproblem solving.

There is also summative evaluation, which comethatend of instruction in a school
term or year. It assesses the extent of attainmkemistructional objectives, provides
information to guide grading of students and euasideacher effectiveness (Dembo,
1994). This study focused on formative evaluatiorwhich mathematics teachers give
oral and written comments and grades as feedbackndicate misconceptions, or
correctness or incorrectness of mathematical pedoce (Dean, 1982). Formative
evaluation requires that the teacher collects aflatformation on learners’ performance
through observations, classroom oral questionirgndwork assignments, quizzes as

well as informal inventories (Ebel & Frisbie, 1991)

Motivation to learn subject matter in this studyereed to the internal drive or external
force that initiate, maintain or causes to ceadeaaner's behaviour towards learning
subject matter that is targeted and is the leasrgwal (Husen and Postlethwaite, 1991).
Extrinsic motivation is directed towards gettingvegds that are external to the learner
such as teachers’ encouragement, positive feedivatdarner’'s performance on skills or

tasks.

For many years, the performance of Kenyan student®athematics in the national
examination has been very poor. The failure rate damnsistently been more than 50%
and has also been increasing. According to Eshii983) 62.3% of the candidates in

1979 obtained the failing grade nine which rosé2@% in 1980 and 75.1% in 1981 and



the trend is likely to continue in subsequent ye&tsarly thirty six years later the
situation has not changed. Performance of student$athematics in Embu County in
Kenya Certificate of Secondary Education for thet taree years has been very poor as

shown in table 1.1 below.

Students’ Performance in Mathematics in Embu Couny

Year Candidates Mean point Mean grade Schools
201z 743¢ 3.935¢ D+ 15¢<
201¢ 784( 3.470: D 16¢
201¢ 812( 3.364¢ D 175

Source: Embu County Quality Assurance and Standaffise (2014)

1.2 Statement of the Problem

The importance of mathematics to an individual sodety is acknowledged worldwide.
Unfortunately, learners’ performance in the subgatational examinations at the end of
primary and secondary schools education is worrgahgover the globe. Among the
reasons given for the dismal mathematics achievemdack of students’ motivation to
learn mathematics and hence their low achievemeitt Performance of mathematics
subject in most students in secondary schools tiome examination in Kenya has been
very poor. In particular, Embu County has also beegistering poor result on the
mathematics subject. Poor performance of the mathiesnin most secondary schools in

the county motivates the researcher to conducstiidy on the same. Thus there is need



for a study to investigate influence of formativeakiation on learner performance in

mathematics in secondary schools in Embu Countpy&e

1.3 Purpose of the Study

The purpose of this study was to explore influeotérmative evaluation on learners’

performance in secondary school mathematics in EGdunty, Kenya.

1.4 Research Objectives

The study was guided by the following research abjes:-

i. To investigate the influence of assignments omiexa performance in mathematics
ii. To determine the influence of continuous assessiastd on learners performance in
mathematics
iii. To find out the influence of frequency of formativevaluation on learners
performance in mathematics
iv. To investigate the influence of feedback on formetievaluation on learners

performance in mathematics

1.5 Research Questions

i. How do assignments influence learners’ performameeathematics?
ii. To what extent do continuous assessment testseirdti learners’ performance in

mathematics?

li. How does frequency of formative evaluation influenlearners’ performance in

mathematics?

10



iv. How does feedback on formative evaluation influethearners’ performance in

mathematics?

1.6 Significance of the Study

The findings of this study are of great importantiinumber of ways. First, the findings
are of great important to the teachers at publd pmivate schools in indentifying how
classroom assessment influences students’ perfaendime findings of the study are of
important to the school administrations in identify the importance of formative
evaluation and hence provide adequate facilitiab approaches in enhancing students’
performance which eventually improve overall schmaiformance. The findings are also
important to the curriculum developers in evalugtine curriculum and put emphasis on
formative evaluation practices. The findings arepamant to the teacher training
institutes in training teachers on the importanédoomative evaluation and the best
approaches on the same. Teachers may also bawoeifittiiis study as the findings may
necessitate in service course to train them orrifft types of formative evaluation that
promote students’ performance. They may be eduaatethe importance of formative

evaluation in promoting students’ performance.

1.7 Limitations of the Study

The study involved secondary schools drawn fromanmeity in Kenya; the sample may
therefore not be representative of all the secgnslenools in Kenya. The main findings
of this study may as a result not apply to otheordary schools in Kenya. It was also

difficult to cover a large population due to theniied time allocated for the research.

11



Some students' might also not be able to undergtenduestions due to problems in the
language of instruction. The researcher was avaikabclarify and interpret questions for

such students.

1.8 Delimitations of the Study

The study investigated the influence of formatiwealeation in improving students’
performance with focus to secondary schools in Er@lmunty. Owing to the large
number of schools in Embu County, the study waslaoted only in selected secondary
schools. This involved collecting information frgmincipals, deputy principals, teachers
using questionnaires and from students using té$is.study focused on the available

literature on formative evaluation.

1.9 Basic Assumptions of the Study

It is assumed that all teachers are well trained lagwve good mastery of the subject
content. In addition, it is the assumption of thigdy that all the various textbooks that
are used in the mathematics classroom are of addepguality and that the time
allocated to the topics of study was equal in afies. It is also assumed that students in
all cases are of similar learning backgrounds dad &ny differences in learning is a
direct result of the classroom experiences withcWwhstudents interact. Although the
study was based in a rural setting, the learningremments are assumed to be least
influenced by external factors such as socio-ecanatatus of the community. It is also

assumed that the respondents provided accuratengsp to the questionnaire and

12



produce all records deemed necessary by the réseaend that the end of term

examinations in mathematics are valid and reliable.

1.10 Definition of Significant Terms

Assignments a task given to students by their teachers todmepleted out of the class

time

Continuous assessment tess a process that attempts to provide evidenceeramy
students’ performance, which when interpreted h#ipsassessors to take

measures for further improvements

Direct Instruction - Academic instruction led by the teacher in a fece face formal'
manner, where the teacher tells, shows, modelspdsinates and teaches
the skill to be learned. The key word here is thacher, for it is the
teacher who is in command of the learning situatiod leads the lesson.

The contrary to this definition is referred to s tndirect instruction.

Educational administrators - refers to all those persons involved with monitg
learning programmes in schools such as principalseoondary schools

and the Inspectorate Department of the Ministrizdd@ication.

Evaluation- The ability to process information in order to keajudgment, draw

conclusions, and arrive at decisions.

Feedbackis information about reactions to a product, aspeis performance of a task,

etc., used as a basis for improvement.

13



Formative evaluation is the process used by teachers and studentcogniee and
respond to student learning in order to enhanceldéaaning, during the

learning.

Frequency the rate at which something occurs or is repeated a particular period

of time or in a given sample

Learner is someone who is learning about a particularezilgr how to do something.

Learning Resourceis any person, material or event that establishesndition, which

enables the learner to acquire knowledge, attitundeskills.

Pedagogical Practices These are generic-teaching practices assocratbdclassroom

organization and differentiation of instructiongiportunities.

Performance - means the student’s ability to think, reason swlgle problems and that is

indicated by the score attained in the mathematssssments.

Teacher assessmentrefers to the process of gathering and providfigrmation to the
learner about his or her performance on learnisgstanade and used by

the learners' teacher.

1.11 Organization of the Study

The report has five chapters. Chapter one outlinescontext of the study including the
background, statement of the problem, study oljestiresearch questions, significance

of the study, limitations and delimitations andidigion of significant terms.
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Chapter two reviews literature with regard to thedg. It considers views of those who
have researched on assessment including performeands, types and techniques of
assessment in schools as well as the usefulnefsoétive evaluation in teaching of
mathematics. It includes the summary of relatestdiure, theoretical framework and the

conceptual framework.

Chapter three provides the research methodologgcliides; the research design, target
population, Sample and sampling procedures, resemrstruments, validity of the
instruments, reliability of the instruments, datelgsis techniques, time frame, financial

budget, and data collection procedures and thena® of choosing them.

Chapter four presents’ analyses of the data celieetnd discusses the results. The
discussions are based on the research questionkinguon all assessment variables

mentioned in the study.

Finally chapter five summarizes the findings andegi conclusion of the study. Also
suggestions for additional research are given. Blidgraphy and appendices are

presented at the end of the project.
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1 Introduction

The chapter provides an extensive literature arsgaieh on influence of formative
evaluation on learner performance in mathematidge Thapter covers the following
sections, that is, influence of assignments, cootils assessment tests, frequency of
formative evaluation and feedback on learners’grarbnce in mathematics, summary of

literature review, theoretical framework and cortaapframework.

2.1.1 Assignments

Assignments are a classic way of measuring stugeogress and are integral to
accountability of schools and the education systé&jpgbeje (2012) found that the
utilization of diagnostic assignments with remediatin appraising learning weaknesses
enhances the acquisition and retention learnirigtasong students. To meet a range of
student needs, teachers vary instruction methotiey Tensure that lessons include
different approaches to explaining new conceptgvide options for independent
classroom work, and encourage students who haspepiaa new concept to help their
peers. Teachers use a mix of approaches to assdsstsunderstanding of what has been
taught. They may use diagnostic assessment taetea student’s level when he or she
first enters a new school or at specified timesmduthe school term to help shape
teaching strategies. During classroom interactiadhey most often use questioning
technigues. Questions regarding causality, or ageted questions, for example, often

reveal student misconceptions.
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Ughamadu (1990) in his study on the interactiveeaffof formative assignments and
cognitive style on students’ learning outcomeseoondary school chemistry found that
analytical students exposed to formative testini) wemediation performed significantly
higher in composite concept attainment at clasgifim and formal level than global
students. However, in a study carried out on coltiis assessment as predictors of
students’ grades SSCE Chemistry, Oluwatayo (2089nted that formative assignments

are weak predictors of excellent grades in SSCH¥tgy.

Teachers also make the learning process more #eargp by establishing and
communicating learning goals, tracking student pesg and, in some cases, adjusting
goals to better meet student needs. Teachers Brécabompare their assignments with
other teachers to ensure that they are treatindesta equitably (Mindes, 2003They
often find that comments are more effective thanrkshafor improving student
performance and helping all students to reach sighdards. It is not always easy to drop
or decrease the frequency of marks; however, samststudents and their parents prefer

to know how they are doing relative to other stugen

Formative assignments are meant to provide feedlilagk can be used to improve
teaching and learning. Students who are strugglregypically assessed more frequently
because progress monitoring has been demonstratgdprove student outcomes. It
follows, therefore, that such assessments mustsbed toutinely throughout the school
year so that instruction can be modified to imprdearning outcomesMost major

assessments serve audiences other than the leBesgtback reaches all levels of the

system, except the one that counts most the stu8issignments should help students
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understand the teacher’s learning intentions andtwdonstitutes success, provide
students with opportunities to revise and improkeirt thinking, and help students
monitor their own progress over time. Most of teadhers want reflective learners who
take ownership in their own learning, then studermded to be involved in decision-
making at an early age, such as viewing exemplamkwo construct their own rubrics

(Stiggins & Chappuis, 2006).

2.1.2 Continuous Assessment Tests

William and Black (2003) defined continuous assessntests as a process that attempts
to provide evidence concerning students’ perforreaf@chievements), which when
interpreted helps the assessors to take measurdarfioer improvements. One of the
alternative ways of assessing and teaching is thteom of implementing formative
assessment in different contexts. Incorporatingouartechniques, continuous assessment
tests can enhance teaching and learning by prayidinmore focused application for
learners. Continuous assessment test is a protgsshering evidence within the stream
of instruction in order to inform teaching and l@ag. To be considered formative, the
evidence must be elicited, interpreted, and usetdily teachers and learners (Wiliam,
2011). In contrast, summative assessment is usedaloate progress and achievement,
assign grades, and appraise programs. Continugaessasent tests involves getting the
best possible evidence about what students haveel@and then using this information

to decide what to do next.

In a classroom that uses continuous assessmestttestupport learning, the divide

between instruction and assessment blurs. Evegyttudents do such as conversing in
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groups, completing seatwork, answering and askingsiipns, working on projects,
handing in homework assignments, even sitting #jleand looking confused is a
potential source of information about how much tlheeglerstand (Leahy, 2005). When
classroom practice is based on continuous assesst@sis, teachers and students
together develop a framework for what can be exueit students’ learning, for what it
means to move toward intended mathematics leamids and for a common goal of
continuous and progressive learning. Continuougsassent test is a crucial tool for
simultaneously improving classroom practice anddestis’ performance (Petit &

Zawojewski, 2010).

There is a growing body of research emphasizinguigeof continuous assessment tests
in classroom instruction as a means to improveestudchievement. Black and Wiliam
(2002) noted that greater student achievementadssoboms where teachers use such
techniques. Similar findings are replicated in atarenalysis (Ehrenberg, 2001). In
particular, they report the impact of continuouseasment tests on student achievement
being four to five times greater than the effectreflucing class size. Studies by
Clements, Sarama et al. (2011) have found thaepsadnal development focused on and
the instructional use of learning progressions Itesa improved student achievement.
The findings also suggest that knowledge of learnprogressions in the use of
continuous assessment tests has the potentiaktwgiten the interpretation of evidence

of student work to inform instruction and learning.

A requirement for implementing continuous assess$rests successfully for all students

is maintaining the right classroom atmosphere. dlassroom culture must breed success
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instead of competition. The foundation for thistate is a belief by the teacher that all
students are capable of achieving. In such a dassrthe information gleaned from
quizzes, homework, class discussions and any typessessment used for formative
purposes can make a difference to individual sttedént is conveyed appropriately to
them. Chappuis and Chappuis (2008) recommended ugsiminuous assessment test on
a daily basis, and asserted that formative assegssmés purest form involves “no final

mark on the paper and no summative grade in treeedraok.

2.1.3 Frequency of Formative Evaluation

Students perform in any subject depending on thee tpf assessment used and
consequently assessment must closely match theingaobjectives. The choice of the
most suitable type of assessment is a crucial iquesto be truly effective, assessment
should also be “formative” in other words, identify and responding to the students’
learning needs (Clements et al. 2011). In classsofeaturing formative assessment,
teachers make frequent, interactive assessmerggidént understanding. This enables
them to adjust their teaching to meet individualdsint needs, and to better help all
students to reach high standards. Teachers als@lgdnvolve students in the process,

helping them to develop skills that enable there#on better.

Fuchs and Fuchs (1986) examined 21 controlled esudbout the effects of frequent
formative evaluation on the achievement of stud@nfsreschool through Grade 12. In
these studies, teachers conducted formative assatsivetween two and five times per
week. The average effect size was 0.70 standaratams for classrooms that used

student data to draw progress reports on eachrdtaael to adjust instruction, and the
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average effect size was 0.26 for classrooms thed t@mative assessments but did not

systematically organize the resulting data.

Studies of curriculum-based measurement Fuchs,d~aod Hamlett (1989) examined
the effects of administering weekly or biweeklyessments in reading, mathematics and
spelling and receiving computer-generated graphstoflent progress together with
instructional recommendations. Taken together elstisdies demonstrate that students in
classrooms receiving graphical progress reports iastructional recommendations
improved more quickly and achieved higher outconuesnpared to both students in
classrooms without instructional recommendationd atudents in a control group.
Teachers using the assessment, reports, and istraicrecommendations recounted
addressing more skills, providing more one-on-omgtruction, and facilitating more

peer-to-peer instruction.

Bergan, et al. (1991) evaluated an 8-week impleatmmt of an assessment and
instructional planning system for 838 high-poverkyndergarten students. The
assessments required students to demonstrate ynastarcreasingly difficult tasks in
mathematics, reading, and science. Teachers ademgdsthe assessments every two
weeks and consulted with a researcher to intetheetesults and plan instruction. Even
in this short time period, use of the assessmeaanditically lowered special education
referral and placement. One of every 17 studentkarexperimental group was referred
to special education, and one of 71 was placedhdncontrol group, one of every 3.7

students was referred, and one of 5 was placed.
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A study examining the impact of progress monitoringassess K-3 students’ literacy
skills found, across a sample of 200,000 studethist the frequency of progress
monitoring has a positive impact on student outco(irupert, Heinze, Gunn & Stewart,
2009). Where fewer progress monitoring administregitook place, smaller effect sizes
were observed. Where larger numbers of progresstonioig administrations took place,
greater effect sizes were seen. In the infrequeagrpss monitoring condition (averaging
3 assessments per year), small to moderate effeast were observed, with the strongest
effect sizes observed in kindergarten (ranging fror@6 to 0.71). In the frequent
conditions (averaging 11 assessments per year)ematedto large effect sizes were
observed, with the strongest effects being obseime#indergarten and first grade
(ranging from 0.40 to 1.25). The higher the frequeaf formative evaluation the greater

the performance of the students in mathematics.

2.1.4 Feedback on Formative Evaluation

Feedback is vital to formative assessment, bualideedback is effective. Feedback will
inform students how well they are progressing. baell needs to be timely and specific,
and should include suggestions for ways to imprfoere performance. Good feedback
should be tied to explicit criteria regarding exga¢ions for students’ performance, thus
making the learning process more transparent, asdehmg “learning to learn” skills for
students (CERI, 2008)he purpose of formative assessment is not acetauit it
should provide direct feedback about the learning #®aching processes and may have

beneficial effects for both students and teacheusliiton 2005).
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Black and William (1998) identified a number of dies conducted under ecologically
valid circumstances to support the fact that nbfesdback is effective. For instance,
“ego-involving” feedback rather than feedback om thsk at hand appeared to have a
negative impact on performance. Students also mddabetter results when they were
working toward process goals rather than produ@isyoand when tracking progress
toward overall goals of learning. Grades may attuahdermine the positive help of
specific feedback on tasks (Butler & Winne, 1995¢achers may provide verbal or
written feedback on student’s work. Teachers aséaechers have found that the most
effective feedback is timely, specific and tiedexplicit criteria. Teachers also adjust

their strategies to meet needs identified in assesst

Verbal and written communication should concentsgiecifically on what is wrong with

the student’s work and what can be done to maletier. Teachers have to keep in mind
that the message should be more about improvemerieas about evaluation. As Black
and Wiliam (1998) put it, “feedback to any pupibsid be about the particular qualities
of his or her work, with advice on what he or slh@& do to improve, and should avoid

comparisons with other pupils.

While writing constructive comments on student ©rkvwill require more time and
effort on the part of teachers, the return in tewhsmproved student achievement is
worth the investment. To avoid being overwhelmedgchers should spend more time on
selected assignments and not grade every singte @k student work. In one study,
teachers became more skilled at writing helpful s@mnts to students as they gained

experience in writing comments and shared examplesffective feedback with each
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other (Black, Harrison, Lee, Marshall, & Wiliam,@20. The last word on commentary to
students is this: to be effective, feedback shoa#lise thinking to take place.
Interestingly, many teachers found that the prooés®mposing comments caused them
to think as well; they began reassessing assigrsvar modified activities to eliminate

tasks that did not involve higher-order thinking.

As Garrison and Ehringhaus (2007) claim assessimenvery large topic that integrates
everything from ‘statewide accountability testsdistrict benchmark or interim tests to
everyday classroom tests. Well designed assessestattlishes apparent assumptions,
sets a sensible workload (one that does not drivdests into ‘rote reproductive
methods’ to study), and gives students opportunitieself monitor, review, practice and

get feedback (James, Mclinnis, & Devlin, 2002).

2.2. Formative Assessment

Formative assessment is not a new term and catefiged in many ways. Black and
William (1998) defined formative assessment as iall those activities undertaken by
teachers and by their students in assessing theessiblat provide information to be used
as feedback to modify teaching and learning aa/it This definition does not limit

itself to formal tests, quizzes, or homework. Assesnt is a collection of evidence about
student learning through a variety of ways suchpastfolios, journals, dialogue,

questioning, interviewing, work samples, formaltitgg and projects. They defined
formative assessment as such assessment whenddbace is actually used to adapt the
teaching to meet student needs. The key differéieteeen summative and formative

assessment is what is done with the informatiommmative uses the information to
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show how the student performed against others wrrhany learning goals he or she has
mastered at the end of learning. Formative assegsnses the information collected to
determine where the gap of learning is for the estichnd then is used to determine how

to close the gap.

Stiggins and Chappius (2006) explained assessmantlefirning as a formative
assessment philosophy that involves the studenthaéir assessments by giving the
students clear classroom-level targets based ts @tdocal standards. Those targets are
then transformed into dependable and accuratessssass. The vision of the successful
outcome is shared and understood by the studenoisgih models of success and quality
work and or the use of descriptive rubrics. Tleeker generates feedback, either written
or verbal, that describes where the student idhenegarning continuum of that target and
provides specific communication to the student ow o narrow that gap. This study
used the definition provided by the Council of GHiate School Officers (CCSSO) in
which formative assessment was defined as a pracsss by teachers and students
during instruction that provides feedback to adjosgoing teaching and learning to
improve students’ achievement of intended instamai outcomes (McManus, 2008).
The CCSSO also included the five critical attrisutéd formative assessment: learning
progressions, learning goals, descriptive feedbasdf- and peer assessment, and
collaboration (McManus, 2008). The first waveretearch on formative assessment
focused on the collection of information by thecteer, school, or district to make
systemic changes in curriculum or instruction foe previous year. The focus was on

the teacher as user of the information collect€de first major research findings on this
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level of formative assessment were presented flmmnieta-analysis by Terry Crooks’
(1988) which articulated the effect that formatagsessment can have on instruction and

thus academic achievement.

Since Crooks (1988), the study of formative assessrmand the student-centered version
often referred to as “assessment for learning” tr@sight to the education community
again 10 years later in a second wave of interédtis second wave of interest and
research on formative assessment not only exanilmedeacher as a user of formative
assessment but also focused on the student asittier'ypand more important user of the
collected information. The paramount findings frams second wave on formative
assessment were attributed to Black and Willian®8)9who published the results of an
extensive meta-analysis on assessment and classgaomng. They presented evidence,
from numerous studies, that supported the useenfueint feedback to students about
their learning and that such feedback can aid ligeldearning gains for the individual
student and class. They also examined the rolstuddent self-assessment and peer
assessment alongside formative assessment steategél by teachers. Their meta-
analysis comprised a collection of 681 publicatjoswsd 250 of the original collection
were selected. The results of this selection weitdished in summary in a later article,
“Inside the Black Box: Raising Standards througlasStoom Assessment” (Black &

William, 1998).

Although the terms “formative” and “summative” assments or evaluation have been
around since the 1950s with Benjamin Bloom andl®@0s with Michael Scriven, these

two studies reignited attention to the impact tbamhative assessment strategies can have
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on teacher instruction and student learning. @lth Crooks (1988) and Black and
William (1998) have presented compelling argumémtshe use of formative assessment
in public education, it is an area that has nontstadied extensively since the publishing
of Black and William’s findings. Subsequently, thse of formative assessment and
student inclusion as a decision maker and a usassgssment information, are rare in
America’s public educational systems and the rebeaf its use is likewise as rare
(Herman et al., 2008). However, in the cases &mdiess that have since been reported,
the impact of formative assessment attributes hagomad the effects originally
published by both Crooks (1988) and Black and Wili@998). Although the majority
of these studies have focused on the impact orsteses or student achievement, little
has been studied on the effects such a shift iesasgent would have on students’

eagerness to learn and academic efficacy.

2.2.1. Attributes of formative assessment

Terry Crooks (1988) in a meta-analysis of studieslassroom evaluation practices has
summarized results from 14 specific fields of reskeao clarify the impact between
classroom evaluation practices and student outcom€sooks’ review synthesized
research as related to the impact of classroonuatrah on students. Crooks defined
classroom evaluation as “...evaluation based on iiesvthat students undertake as an
integral part of the educational programs in wtliloky are enrolled. These activities may
involve time spent both inside and outside thesttaam. This definition includes tasks
such as formal teacher-made tests, curriculum-eddzbdiests (including adjunct
guestions and other exercises intended to be egraitpart of learning materials), oral
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guestions asked to students, and a wide varietghafr performance activities (cognitive

and psychomotor)” (p. 467).

Crooks (1988) has summarized his findings abouintipmrtance of classroom evaluation
as it affects students. Based on his evaluatiomeséarch, he found that classroom
evaluation guides students’ judgment of what is angnt to learn, affects their

motivation to learn, forms their self-perception obmpetence, helps them make
decisions about what and how much to study, codest@s learning, and impacts the
development of their learning strategies and skill€rooks posited that classroom
evaluation “...appears to be one of the most potentek influencing education”.

Crooks’ (1988) evaluation of research uncoveredt tthee practice of classroom

evaluation relies heavily on recall of isolatedsbdf information, but research has
repeatedly shown that such fragments or detailsea@ily forgotten without a context or

broader framework. More concerning is the focusuwafth evaluation on knowledge base
information when, according to Crooks’ examinatiangcumulation of knowledge is less
important than learning skills and habits. Thesaesh that Crooks examined displays a
disparity between the importance placed on highdeiothinking and transference of

learning and the evaluation of such thinking.

Based on their extensive meta-analysis, Black anitavii (1998) have supported that
innovations that strengthen the use and practi¢erofative assessment produce learning
gains. They have cited such substantial and pnafdearning gains in studies in which
the participants range from 5-year-olds to undehgades and range over several school

subjects and countries. The results of such studigorted a typical effect size between
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.04 and .07. Black and William pointed out thattseffect sizes are larger than most
effect sizes reported for educational interventionBhey continued by clarifying the
impact such an effect size would have on the Uritedes. An effect size of .07 would
change the status of the United States from thellmiof 41 countries in mathematics to
one of the top five. The most dramatic of the fing$i reported by Black and Wiliam
(1998) was the impact that these strategies hadroggling students those with learning
disabilities and low-achieving students. The rssshowed that frequent and specific
feedback yielded substantial gains in both grodpstudents, with the greatest gains for
low achieving and learning-disabled students. @dutjh formative assessment has been
shown to have a large positive impact on all sttel@ryields substantial impact on low
achievers by concentrating on specific problemsy tlee having difficulty with,
providing them a clear understanding of where #eyin their learning and providing a
clear understanding of what needs correcting amd toocorrect it (Black & William,

1998).

Black and William (1998) articulated the natured aaxtent that formative assessment
should be used in the field of education. Thaidss showed that the primary user of
assessment information to promote and improve iegris the student; however, the
student has responded to the current educatiostdrayby focusing on “rewards,” also
known as “grades” or “class ranking.” The studenencouraged by the collection of
more grades or points. Students are avoiding atithiearning for fear of poor grades or
less point and pursue finding answers instead péigging answers (Black & William,

1998b). It is necessary to refocus students amilegand away from point-collecting or
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reward-seeking behavior. Black et al. (2004)dwkd this examination of research with
a research study of 19 secondary school teacheatsthair students in the United

Kingdom. The study conducted used the suggesfroms Black and Wiliam’s (1998)

meta-analysis, applied them to a school setting, measured the results on student
achievement. The main interventions of this studyremguestioning, feedback through
grading, peer and self-assessment, and the forenasig of summative tests. The result
of this experiment was an average effect size atr@ud standard deviations in a variety

of externally administered standardized achievertests (Black et al., 2004).

William, Lee, Harrison, and Black (2004) have coctgd research examining the impact
that formative assessment practices of 24 teattaston student achievement in schools
in the United Kingdom. The intervention was seléudi-day and half-day workshops
provided to the teachers about formative assessprantices. The teachers were then
observed throughout the course of the year, and ¢hericulum and lesson plans were
also examined to determine the extent that forraadissessment strategies were used in
instructional planning. The quantitative resultsachievement scores for students taking
the local standardized assessment used by thelsabthe graduation exit exam known
as the “national school-leaving examination” (GC3®m previous or tandem classes
showed a statistically significant increase in éfverage score of students in the various
courses. The results showed an impact on achievesneres on external assessments or
assessments created by an outside agency suchi@sahatandardized tests (Wiliam,

Lee, Harrison, & Black, 2004).
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The authors concluded by explaining the impact sucincrease would have on a large-
scale inclusion: If used in a full school settihgse results would raise a school in the
25th percentile to the upper half (Wiliam et aD02). The results from the August 2008
CRESST (Center for Research on Evaluation, Stasdanid Student Testing) Report
740 supported the use of formative assessmentheneffects that its use has on student
achievement. The study employed a model of fonmeaassessment that used the
components of specified goals for student learnftaygets of learning), frequent
formative assessments aligned with goals or targetd instructional decisions made
from formative data. The study focused on one afé¢he model: the quality of teachers’
interpretation of assessment results and how tharacy of teachers’ judgment would
affect student performance. Teachers in this stuelg asked to establish learning goals
or targets, assess students on goals or targeesggal or target-based instruction, and
use assessment data to make changes in instru€hienstudy examined the accuracy of
teachers’ prediction of student achievement and rilationship to middle school
learning. Analysis of results showed a consistgasitive relationship between teacher

accuracy and middle school student learning (Herregal., 2008).

This study involved seven experienced middle stlso@nce teachers from districts
across California in the implementation of a umit luoyancy from the Foundational
Approaches in Science Teaching (FAST) curriculumlhe unit used formative

assessments embedded in daily instruction. Thehéea received intensive sustained
training and support to use formative assessmeaategies. The study examined

teaching logs, pretest and post-test data, ancheegadgment data compared with
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formative assessment data. The data showed aystoorelation between the accuracy of
a teachers’ perception of what percentage of hasscivas on target with the expected
level of understanding and the overall increasestudent achievement. This study
suggested that teachers who collect formative dath use such data to inform their
instructional decisions have a larger impact ordesti achievement (Herman et al.,

2008).

A study of the impact that formative assessmermt tia some Scottish primary and
middle schools provided evidence that the use ohétive assessments has a positive
impact on increase in student responsibility fairthearning and improved motivation,
confidence, and classroom achievement. Kirton.g80D7) studied the impact of Project
One of the Assessment for Learning Development @rome in 16 Scottish primary
schools and two middle schools where teachers wgven strong professional
development in formative assessment practices dhroworkshops, learning
communities, and support from Scottish nationalriee and education agencies.
Teachers were given the opportunity to choose wifachhative assessment practices
they would use and monitor. The study sought soalier the extent that this project was
perceived to have on classroom practice; improvedest learning, motivation and
behavior; change in teachers’ beliefs, attitudad, @nderstandings of assessment; school
climate; and parental interest and involvementhaeirt child’s education. The study
collected data through self-evaluation, examinimtjoa plans, teacher journals, case
study reports, field visits to ensure validity adadimented evidence, interviews of staff

and students, and classroom observations. Thectetl generated results indicated that
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the project was perceived by the participants teh@ad a positive impact on students,
teachers, and pedagogy, but little impact on inmglyparents. Final evaluations declared
that all 33 schools perceived the project to becassful. All of the collected data

suggested that 14 schools appeared to have emhiteeatrategies, 14 seemed to have

made adequate progress, and 5 seemed to have ggsadHirton et al., 2007).

Research conducted by Smith (2008) reported tleguént formative assessments can
predict achievement on measures of Adequate Y@&adgress indicators in mathematics
as measured by standardized criterion-referencedpetency tests in the Gainesville
School District in Georgia. Smith conducted reskan one school district of 2,900
middle school student scores over three yearexamining the data, the scores of post-
test formative assessments given on a quarterlg beese shown to accurately predict
increases in the state’s AYP measurement test.e¥@ny one unit increase in quarterly
score on the post-formative assessment, a pogiéivein student achievement could be
predicted. The research model correctly prediqiadicipant 84.87 percent of the

outcomes (Smith, 2008).

Although the majority of research has been condlcie the most stressed areas of
needed improvement in mathematics and sciencedingado a study by Christian Colby
Kelly and Carolyn E. Turner (2007), research has ahown the impact that including
formative assessment attributes has had on thendetanguage classroom for
preuniversity students. Colby-Kelly and Turneradgpd on the results they collected
from nine teacher and 42 student participants. 4hstudents all reported a variety of

original languages other than English and were llardn pre-university classes in
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England. The research questions were summarizeisinvay: What are the teacher and
student perception, the nature, and the evideratddhmative evidence benefits learning
in a second language classroom setting. Colby-Kalig Turner's research findings

suggested that teacher-student feedback with avatimial component appeared to be
effective in motivating some English language leasnto focus on learning. According

to interviews and questionnaires, teachers denaigsitthat they were in strong favor of
using formative assessment practices in their idagss. The surveyed teachers also
agreed that student involvement in assessment ositve and that self-evaluation and

feedback fostered learning; however the teachen® wet in agreement on whether
students believed that assessments contributegiataihg. All but one teacher agreed
that assessments and teacher comments did impatnstiearning (Colby-Kelly &

Turner, 2007).

2.2.2. Formative evaluation on learner performance

The evaluation of students’ progress and the utentevel of achievement in schools is a
very important part of any educational system. Uitikzation of formative testing in the

teaching learning process involve breaking up thigext matter content or course into
smaller hierarchical units for instruction; specity objectives for each units; designing
and administration of validated formative test;eoffig a group based remediation in
areas where students are deficient before movimgadher units and then administration
of summative test on completion of all units. Ajegh(2010) opined that the breaking up
of subject or course into small units enable sttglém adequately prepare for periodic
tests. And these periodic tests also provide a meametting the students to be more

34



involved and committed to the teaching-learning cpss thereby enhancing their
performance. Hence the regular testing of studexitsity as demanded by the “6-3-3-4"
system of education assists greatly in discoveitiegperformance of students and could

also be used to improve learning.

The essence of using tests and other evaluatidruments during the instructional
process is to guide, direct and monitor studeets'ling and progress towards attainment
of course objectives (Alonge, 2004; Kolawole, 2010¢achers and learners cannot
perform optimally or effectively without the avéifity of adequate information on
student’s standing at any given time and the exwhnthis progress towards the
achievement of instructional objectives. Hence tés¢s given periodically, as continuous
assessment tests, are supposed to remove theethngateffects of a single test
(summative test) generally given at the end of arsm of study. Some of the aspects of
continuous assessment that are very relevant teettehing-learning outcomes include
the frequency of the period of reporting on teadbarner achievements, effecting
immediate feedback of results into the teachingAieg situation and the emphasis that
the results of these in-course assessments be medbwyith those of terminal

assessments in deciding the final output of theviddal learner.

Bardwell (1981) submitted that feedback is the rimfation, which a teacher provides a
student about his/her performance on a particiask or test. He further argued that
when such information is provided, the student eomcbegins to have a better
understanding of his/her capabilities and he/shghtmbegin also to have a different

perception of himself/herself. Studies have shownrat tfeedback provides (1)
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reinforcement effect (Gronlund & Linn, 1990) and) (2orrectional information
(Bardwell, 1981; Gronlund & Linn, 1990). Ajogbej@Q(l2a) opined that formative
evaluation process includes the provision of feekb@® students on their scores or
performance in a given test. Kulharvy (1977) repaithat there are two conditions under
which feedback does not perform its facilitativderoOne, if the feedback has high
availability for the learner before he responds amd, if the material studied is very
difficult for the learner. He further stated thatthe absence of these conditions, one
would conclude that studies which are based on Huathries agreed that feedback on
performance helps to confirm correct responseseadsas to identify and correct errors.
This correctional function is probably the most orant aspect of feedback, and if one
was given the choice, feedback following wrong oeses probably has the greatest
positive effect. Hence in this study, feedback wasd as means of effecting correction

and reinforcing students learning.

Kirkland (1971) stated that test scores feedback miect the motivational, self-
confidence and anxiety level of a student whiledBeman (1974) opined that feedback
from tests motivates the students intrinsicallyin&sho (1988) also opined that a person
who is informed of his successful performance dash would begin to develop interest
in that subject and may continue to explore medmoimg well in subsequent tasks. On
the other hand, a negative feedback on performamag produce one of two effects.
One, the students may use it for correction purpasel try to do well on later tests. That
is, it influences him positively. Two, he/she mdpose to be defeated and could begin to

develop a feeling of inadequacy in the subject. Thesequence is that he/she would
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continue to perform poorly as well as lose inteiesihe area of study. The findings of
these studies have implication for teaching anchlag in secondary schools. They point
to the need for effective mounting of formativetiteg with feedback strategy in the

school system.

Kirkland (1971) also argued that the way a persercgives a test influences his test-
taking behaviors. He stated that if the person seedest score as accurate, he will be
willing to accept the result and act on them. Buhe sees the test score as a poor
reflection of his capabilities, he will dismiss theor rationalize them away. Hence, test
results which are not indicative of what the studesxpect or conceive of themselves,
produce negative effect on their academic perfoomarScannel and Tracy (1975)
associated the lack of knowledge of performanceaonnearlier task with lower and
incomplete subsequent learning and poorer retemfonhat has been learnt. Erinosho
(1988) also claimed that lack of knowledge of parfance on a task might raise anxiety
in the student. This is because he/she would noaldbe to assess his/her ability and
competence on the task. The implication of alséheeported findings is that feedback
from tests is effective to the extent that the stucperceives the scores as representing
his goals. Feedback from tests, only promote legmihen the student attempt to do well
and such student tends to assume responsibilithisosuccesses or failures rather than
blame it on environmental factors. If a student hagredetermined goals, information
on his score alone may not be effective in prodyantreased performance. Means and
Means (1971) and Ajogbeje (2012) observed that rab#ite research studies reviewed

utilizes tasks which involved simple computationattare not comparable to the complex
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demands of an academic subject. The type of feédiemeived by the students on their
performance in most of these studies were skilfigbided while the methodology
employed includes assigning of students in the s&amoptreatment groups using criteria
such as ability, pretest score or previous perfocaaStudents were subsequently given
the task on which they were to work after whichd@am feedback rather than true score
were given to students on their performance. Inesofrthe studies, random scores were
given to participants depending on the treatmemugr(Bridgeman, 1974); others
randomly used expressions such as “Excellent”, ‘@BGpod'you have tried”, etc
(Bridgeman, 1974; Means & Means, 1971) after wipolst-test was administered and
comparison of achievement were made between theriexgntal and control groups.
Hence, it is possible that some of the student® \gaeten scores, which they felt were not
true representation of their ability thereby ergdtheir confidence and performance in

subsequent tests.

Finally, findings on the effect of feedback on sedpsent performance on a task have
been inconclusive. It is possible that the perspectrom which the studies were

conducted need to be widened. It may well be tatet are other aspects of the learning
environment which influence feedback effect. Itaicommon features in most of our
school systems for students’ scripts to be stoekipih the teachers’ offices only to be
dashed out to market hawkers or to be destroyeat afperiod of time. In some cases
students are provided the feedback of their perdowces after they might have written
the final examinations on the subject. Such a faekithardly serves any useful purpose

for improving the learner’'s performance in mathaosatThe current trend of formative
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testing without the adequate provision of feedb@cktudents in our school system is a
contributory factor to the consistent mass failuwéstudents in most secondary schools

mathematics.

2.3. Assessment in Mathematics

Formative assessments are understood as asse$smeatning (Stiggins & Chappuis,
2005). While there are varying definitions of fota assessment offered by experts in
the field, they share some common elements. Fovmaissessment is a systematic and
continuous process used by educators during irigiruén order to evaluate student
learning while it is still evolving (Black & Williem, 1998). Formative assessment is
linked to instructional objectives and integratedhu each aspect of teaching and
learning at the classroom level. Both the teachdrsaudents are dynamically involved in
formative assessment (Stiggins & DuFour, 2009). @hethe driving purposes of
formative assessment is the opportunity to provedehers with a continuous feedback
loop to adjust ongoing instruction and close gapgarning. Kaminski and Cummings
(2007) define formative assessment as the procgsshich data are used to adjust

teaching to meet students' needs.

The Principles and Standards for School Mathemdhedional Council of Teachers of
Mathematics, 2000) recommends that teachers “boddsr mathematical knowledge
through problem solving” and that all students Ineeig opportunities to solve quality
problems that motivate and build mathematical ceice. In order to facilitate such
learning, teachers must understand the problemrgplprocess and provide students

with guided instruction and a variety of probleniveny activities (Kroll & Miller,
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1993). In problem solving, SWD often have the adddl challenge of decoding text due
to the co-morbidity of reading and mathematicsidlifties (Knopik, Alarcon, & Defries,

1997).

One educational strategy aimed at offering studentkentic real world problems to

improve their problem-solving ability is called Btem-Based Learning (PBL). PBL has
historical roots back to Dewey (1944) who believkdt teachers should appeal to the
students’ natural instincts of creativity and exptomn. It was this belief that learning

should be linked to “ordinary life” and that in dgi so, students would naturally build
their capacity to learn and think (Dewey, 1944)thalugh Medical Schools adopted this
principle for teaching adult learners, it has ordgently gained educational momentum
in public schools. Barrows and Tamblyn (1980) defi’BL as the learning that results
from the process of working toward the understagdon resolution of a problem.

According to Delisle (1997) PBL prepares today'st2dentury learners for success in a
fast-changing world by developing skills in thinginresearching, problem solving, and

technology.

2.4 Research Gap

Mathematics is perceived by society as the foundafor scientific and technological

knowledge that is cherished by societies worldwidathematics is a compulsory subject
for all learners in Primary and Secondary schaolksenya (KIE, 2002). It is also used by
Universities to filter secondary school learners émtry into the prestigious science-
based degree programmes (Kenya Universities Jaimigsions Board, 2006). Despite

the importance attached to mathematics by sodmetethas been low achievement in the
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subject in Kenya (Kenya National Examinations CalkkKbIEC, 2004) and in other parts
of the world as indicated by the Third Trends intManatics. Though the fact that
research findings strongly emphasize the importasfcenathematics teachers in the
society, its performance in national examinatiopicks poor results in most secondary
schools. Thus the current study is aimed to ingasti the influence of formative
evaluation on learners’ performance in secondampaicmathematics in Embu County,

Kenya.

2.5 Summary of Related Literature

Formative assessment builds students’ learningamiskills by emphasizing the process
of teaching and learning, and involving studentpas$ners in that process. It also builds
students’ skills at peer-assessment and self-assessand helps them develop a range
of effective learning strategies. Students whoaatevely building their understanding of
new concepts (rather than merely absorbing infaonatand who are learning to judge
the quality of their own and their peers’ work agtiwell-defined criteria are developing

invaluable skills for lifelong learning.

Several studies show that formative assessmenioghetimve an even stronger impact for
underachieving students. Selected studies focusteathing which stresses the
importance of effort over ability, or of task-cerdd feedback (as opposed to ego-
involving feedback). These studies show relatiaignger improvements for previously
underachieving students. Further research in ti@a eay have significant implications
for teachers working with larger groups of underecimg students or in “failing”

schools. In evaluating students’ academic perfoomam any subject curriculum, rather
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than envisaged the assessment of the ‘receivedtulum, educators might speak of the
understood curriculum based on the cognitive theasing humans as information
processorsThe essence of using tests and other evaluatianuiments during the

instructional process is to guide, direct and nwngtudents’ learning and progress

towards attainment of course objectives (Kolawa(.,0).

Many teachers incorporate aspects of formativesassent into their teaching, but it is
less common to find it practiced systematicallyfdfmative assessment is used as a
framework for teaching, teachers change the way thieract with students, how they
set up learning situations and guide students t'earning goals, even how they define
student successstein & Brandsford, 1979)Teachers using formative assessment have
changed the culture of their classrooms, puttirg éimphasis on helping students feel
safe to take risks and make mistakes and to dewstpconfidence in the classroom.
Teachers working with students from backgroundgiothan their own also make efforts
to understand cultural preconceptions. They intefr@giuently with individual or small
groups of students and involve students in thesassent process, providing them with

tools to judge the quality of their own work.

The effect of using formative assessments in tlsscbom has a powerful effect on
student achievement (effect sizes ranging from ®0@.07). The effect is attributed to
teacher ability to monitor what students know and bhey understand it; to the specific
types of feedback that teachers provide to studsaged on their performance and to the
specific actions that teachers take to responduttest results and the supports that they

have in place to do so. Black and Wiliam (1998)their analysis of 250 formative
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assessment studies found that there is a posifieet @n both the quality of teaching and
the achievement of students, with gains frequemitye substantial for low-performing

students.

Different researchers have identified differenttéas adduced as being responsible for
the consistent poor performance of students in ema#ttics. These include among others
lack of proper digestion and utilization of resdafindings by mathematics teachers, sex
-stereotyping, transfer of poor attitudes of olderdents to the younger ones, and poor
self-concept towards mathematics, instructionad&ri@om characteristics, societal factors
and school factors (Nwoji, 1999); teachers’ chamastics (Onocha and Okpala, 1985);
anxiety, motivation, reasoning ability, problemsog skills and instructional strategy
(Udousoro, 2000). In his review of the researclgoks (1988) reports that effects sizes
for summative evaluations are consistently loweantheffect sizes for formative
assessments. In short, it is formative assessnf&it has a strong research base

supporting its impact on learning (Marzano, 2006).

2.6 Theoretical Framework

The Classical Conditioning Theory by Ivan Pavlio929-1936) guided this study. Pavlov
performed an experiment on dogs and discovereddibg learnt to salivate in response
to a bell. Many trials had been given in each ofcwhhe bell was sounded and food was
simultaneously (slightly later) presented. It wdmught therefore that students in
secondary school classes would get good gradesewvbethe teacher taught and students
were exposed to many trials of continuous assedsawivities. According to Pavlov,

Conditioned Response (CR) was the response devethpeg training and Conditioned
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Stimulus (CS) was the stimulus, which includedriirag/teaching activities intended to
evoke the CR (i.e. good grades in the final exat@nf Unconditioned Response (UR)
was the same or almost the same response as theulCiR existed prior to training,

normally being given whenever a certain stimulbs; ¥nconditioned Stimulus (US) was

presented.

Chauhan (1975) since it is the teacher who teantebematics that cause fear in the
students, students comes to fear the teacherswelen it is not mathematics lesson.
Responses in classical conditioning tend to be iemait and involuntarily in the sense
that they are out of the conscious control of tearrer. For learning to occur, the
conditioned and unconditioned stimulus must be @ated. The major contribution of
the classical conditioning to learning is that #wernal environment is important in
school for efficient learning. Secondly, the theatgo shows that practice and exercise
are essential in learning since these strengthenStimulus-Response (S-R) bond.
Classical conditioning can be used for breaking babits and for developing positive

attitudes.

In this study, the Conditioned Response (CR) wasatitainment of good grades, which
was evoked by the Conditioned Stimulus (CS), whi@s continuous assessment, and
Unconditioned Stimulus was the teaching. To Pavpairing food and the sound of the
bell made the dog salivate and in this study, pgirof teaching and continuous
assessment activities could make students perfetterbin terms of good grades in the
final examinations. The theory of Pavlov that swsjgd conditioned stimulus and

conditioned response was an important aspect $ostiidy in helping us to understand
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the relationship between continuous assessmeneégiga being used (i.e. assignments,
cats, frequency and feedback) as the stimuli amdlexnic performance of students as

respondents.

2.7 Conceptual Framework

A conceptual framework is a model presentation wheresearcher conceptualizes or
represents the relationship between variables enstihdy by showing the relationship
diagrammatically (Young, 2009). The influences tdssroom assessment on learner

performance are diagrammatically illustrated iufeg 2.1 below.

Independent Variables Dependent Variable

Teaching approach
Group discussions
Homework

Teacher guided revision

[ Formative assignments

.

Continuou assessmel
tests

T

Frequency of formativ (Students’ Performan in

>L Mathematics

evaluation

-

evaluation

[Feedback on formativ

-

Figure 2.1 Conceptual framework
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CHAPTER THREE

RESEARCH METHODOLOGY
3.1 Introduction

This chapter present research methodology undefolleving subheadings; research
design, target population, sample size and sampéobniques, research instruments,
instrument validity, instrument reliability, datalection procedure and data analysis

techniques.

3.2 Research Design

A research design is a plan or blueprint of how tdsearcher intends to conduct the
research. The study employed a descriptive surgsgarch design. Descriptive survey
research design is a type of research used tonoth&ia that can help determine specific
characteristics of a group. A descriptive surveyolwes asking questions (often in the
form of a questionnaire) of a large group of induals either by mail, by telephone or in
person. The main advantage of survey researchatstthas the potential to provide us
with a lot of information obtained from quite adarsample of individuals. By employing

this study design, this study will focus on obtagguantitative data from a cross-section

of members.

3.2 Target population

A population refers to the specific cases thatrészarcher wants to study. It can also
refer to the collection of all individuals, fam#iegroups that the researcher is interested

in finding out about. The target population foe $tudy was Secondary schools in Embu
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County while study populations were principals, utggorincipals, mathematics teachers
and students. According to the MoE (2014) there 1at®@ secondary Schools in Embu
County with each school having an average of 18hte (principals, deputy principals
and teachers) contributing to 3114 teachers anddibols having a total of 36000

students.

3.3 Sample and Sampling Procedures

Sampling design is that part of statistical practioncerned with the selection of a subset
of individual observations within a population ofdividuals intended to yield some
knowledge about the population of concern, espgcialr the purposes of making
predictions based on statistical inference. Thelys@dopted simple random sampling
technique to select 70 respondents from a tot8b66fstudents from 5 secondary schools
within Embu County, this represents 20% of the lt@apulation; 60 teachers were
selected randomly from the 5 sub counties wherted@hers were targeted in each Sub-

County, these were composed of principals, deprtcipals and mathematics teachers.

3.4 Research Instruments

The study used questionnaire and continuous aseessests in collecting primary data.
The questionnaires were used to collect data frben drincipals, deputy principals,
mathematics teachers while tests were given to stivelents. The data instrument
addressed the four research objectives while it sudsdivided into two sections. The
first section of the questionnaire enquired generedrmation about the respondents,

while the next sections answered the four reseanojectives, that is, formative
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assignments, CATSs, frequency of formative evalumtend feedback on formative

evaluation. The structured questions were usech iaffort to conserve time and money
as well as to facilitate in easier analysis as they in immediate usable form. The
guestionnaire comprised of both open and closeeengigestions. The researcher
involved three research assistances to help inllison of questionnaires to the targeted
respondents. The questionnaires were administéredgh drop and pick later method.
The quantitative section of the instrument to beleyed will use both a nominal and a
Likert type scale format to determine each of tagables. A 5 point Likert scale ranging

from 1 to 5 was used as answers to statement likstopns. The Likert - type format is

selected as the format yields equal - interval ,datiact that allows for the use of more

powerful statistical to be used to test hypothékesss & Bloomquist, 2008).

3.5 Validity of the Instruments

The research instrument was piloted in five schadigh will not be part of the schools
selected for the study. This ensured by going fthinothe questionnaire with the
respondents to ascertain that each of the itenfiamsed in the least ambiguous way.
Pilot study aims at establishing construct validifythe instruments. The pilot study
assisted in identifying the problems which the cegfents may encounter in the process
of answering the questions put across to them. piloéed questionnaires were revised
and ambiguous items modified. One of the main nes$or conducting the pilot study is
to ascertain the validity of the questionnaire. T®tedy used both face and content

validity to ascertain the validity of the questiames. Content validity draws an
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inference from test scores to a large domain ofistsimilar to those on the test. Content

validity is concerned with sample-population repréativeness.

3.6 Reliability of the Instruments

Reliability is a measure of the degree to whictesearch instrument yields consistent
results or data after repeated trial. Reliabilgyconcerned with the question of whether
the results of a study are repeatable. A constoechposite reliability co-efficient
(Cronbach alpha) of 0.6 or above, for all the cartss, will be considered to be adequate
for this study. The acceptable reliability coeféiot is 0.6 and above. Cronbach Alpha
was used to test the reliability of the researsirument.

3.7 Ethical Consideration

The researcher considerate enough and followed régilarities of the sample

populations. The researcher seeks permission finens¢hool administration to allow the
researcher to conduct the study. The researchareasshe respondents of proprietary
measures that the findings were accorded and usbBdfor academic purpose. The

researcher maintained confidentiality at all time.

3.8 Data Collection Procedure

The researcher seeks permission to carry out tidy $tom the National Commissions
for Science, Technology and Innovation. The researtchen proceeds to the schools
where audiences were sought with head teachersqéest to the principal to invite the

teachers for introduction and a briefing on theficmmtiality of the data to be filled in the
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guestionnaire was done. Drop and pick later methede used to administer the

guestionnaires. Filled questionnaires were coltkaféer two weeks.

3.9 Data Analysis Techniques

Data were cleaned, coded, entered and analyzed @atistical Package for Social
Science (SPSS, Version 21.0). SPSS was used bdat@utest and flexible and provides
more accurate analysis resulting in dependable lgsions. Data processing implies
editing, classification, coding, and tabulationcoflected data so that they are amenable
to analysis. Data analysis involves computationestain measures along with searching
for patterns of relationships that exist betweaen dkependent variables and independent
variables. The data were analyzed according toabbas and objectives of the study.
Descriptive statistics was used to analyze, premseditinterpret data. Descriptive analysis
involved use of frequency distribution tables amdss tabulation which were used to
generate values between dependent and indeperafgaibles used in the study. Content
analysis was used for the qualitative data from dpen ended questions in the

guestionnaire.
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CHAPTER FOUR

DATA ANALYSIS AND INTERPRETATION OF FINDINGS

4.1 Introduction

This chapter discusses the interpretation and ptatsen of the findings. The purpose of
the study was to analyze influence of formativel@aon on learner performance in
high school Mathematics in Embu County, Kenya. Thaling was intended on
answering the study’s research questions. Data asetpwas collated and reports were
produced in form of tables and figures and quakaanalysis done in prose.

4.2 Response Rate

Table 4.1 Response Rate

Response Frequency Percentage (%)
Filled in questionnaires 117 90

Un returned questionnaires 13 10
Total 130 100

Source: Researcher (2015)

The study targeted a sample of 130 respondnetsn fecondary Schools in Embu
County, Kenya. However, out of 60 questionnairestrifiuted 47 respondents completely
filled in and returned the questionnaires while stOdents participated in CATSs, this
represented a 90% response rate. This is a reli@glgonse rate for data analysis as
Mugenda and Mugenda (2003) pointed that for geizat&dn a response rate of 50% is
adequate for analysis and reporting, 60% is goadaaresponse rate of 70% and over is
excellent. The response rate was arrived at thrdlg data collection procedure of using

the questionnaires adopted by the researcherghsomally participated in data collection
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process with assistance of several research agsistam the various schools he visited
and waited for respondents to complete filling tleguired information. He kept on
reminding the respondents to fill the questionrsaiteough frequent phone calls to the

assistants and received the filled in questionsdn@n the assistants once fully filled.

4.3 Demographic Characteristics of the Respondents

As part of the general information, the researajuested the respondents to indicate
their educational level and their qualificationsyation of working, position held in the

school, age and the gender balance among the mewibsaff.

4.3.1 Position of Respondents

Table 4.2 Position of Respondents

Frequency Percent
Teacher 28 24
Deputy Principal 14 12
Principal 7 6
Students 70 60
Total 117 100

The study requested respondents to indicate thdigroghey hold in the schools.
Majorities (60%) of the respondents were studetd8p were teachers, 12% were deputy
principals, while 6% were principals. This implie®st of the respondents were students.
This illustrates that the respondents had workedpmscipals/deputy principals or
teachers for a long period and they can give cledibformation on influence of
formative evaluation on learner performance in sdegy school Mathematics in Embu
County, Kenya. They may give information concernihg frequency at which the
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formative evaluation is conducted on learners. TWilk greatly assist to determine
whether the performance is related to the frequamayot. When the frequency is high
students tends to study always which improves theastery of the content which

improves performance and vice versa.

4.3.2 Educational Qualifications of Teachers
The study requested respondents to indicate tlvaideanic qualifications. This was of
great importance for the study since it had a taticn to the capability of teachers to

deal with the issues of students’ performance.

80

80 -
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30 - 10

20

Diploma Degree MNMasters

Figure 4.1 Educational Qualifications of Teachers

Figure 4.1 summarizes the findings of the resiitsst (80%) of the respondents were
degree holders, 10% held masters as their highest bf education while the rest 10%
had attained diploma as their highest academiafopadion. This depicts that most of the
teachers being degree holders are capable of rofieling the students to be the right

persons in the society. Further it was depicted tdechers who are masters holders and
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degree holders are mainly assigned to teach therwbgsses, that is, form three and four
classes since they have the required capacitycéfing the concepts of mathematics at
this level and they have the knowledge on wherdtoiaister the formative evaluation to
measure the students understanding which depitsgarformance. For those who have
diploma level of education they are mainly assigretdach lower forms that is form one
and two which are less demanding in terms of cdriteibe delivered. This will enable

them to teach mathematics concepts well which ingsdearner performance.

4.3.3 Duration of Working

The research sought to establish respondents’ ngexperience based on the number of
years they have worked. The study found it impdrtanestablish the duration that the
teachers have been working in the region; this $otime basis to which the study can rely

on the response given by the respondents.

Table 4.3 Duration of Working

Frequency Percent
1 to 5 years 12 24
6 to 10year 10 20
11 to 15 years 9 18
16 years and above 18 37
Total 49 100

Table 4.2 shows the findings of the result, mog#43 of the respondents had worked for
duration of over 16years, 24% for duration of 1-&ass, 20% for 6-10 years while

worked 18% had for a period of 11-15years. Thigstiates that the respondents had
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worked as principals/deputy principals or matheosatttachers for a long period and they
can give credible information on the student’s perfance. This also depicted that the
length of working is directly proportional to thearner’s performance in mathematics.
This is because teachers who had worked for a todgeation of time had ample
information on when to administer the CATs, theeratt which they should be
administered and also the key areas that need tedbed in the formative evaluation.
This would assist the teachers to be able to meath& learners’ performance from
different perspectives and how to improve it. Gdsstaught who have taught for many

years indicated good performance in mathematics.

4.3 Influence of assignments on learners performaedn mathematics

In order to determine the influence of assignmeots learner’s performance in
mathematics, the respondents were requested tratedihe extent to which they agreed
with various statements on the influence of assgmms on learner's performance in
mathematics. The responses were rated on a fivet pkert scale where: - strongly
disagree, 2- disagree, 3- neutral, 4- agree, 6ngly agree Table 4.2 below illustrates the

study findings.
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Table 4.4: Influence of assignments on learners plarmance in mathematics

Mean | STDev
| employ assignments test as a formative evaluapproach to way af 4.90 | 0.305
measuring student progress in mathematic perforenarich form an
integral part of education system
Through utilization of diagnostic assignments witemediation 4.33 | 0.758
enhances the acquisition and retention learningtasiong students
| apply different approaches to explaining new @&pis to provide 4.80 | 0.407
options for independent classroom work and encaustgdents who
have grasped a new concept to help their peers
Frequent assessment of students performance Hasendegated to 4.87 | 0.346
improve student outcomes
We use assessments frequently which are modifiegdpoove learning 4.53 | 0.629
outcomes of the students
Assessments have proved to help students understenteacher's 4.83 | 0.379
learning intentions and what constitutes successathematic subject
Assessments provide students with opportunitigevse and improve 4.87 | 0.346

their thinking, and help students monitor their qwogress over time

From the study findings, the majority of the respemts strongly agreed that; they
employ assignments test as a formative evaluappnoach to way of measuring student
progress in mathematics performance which formrdegral part of education system
(mean=4.9), assignment given to students performdnave demonstrated to improve
students outcomes and that assignments providdsrgtiwith opportunities to revise
and improve their thinking, and help students nwntheir own progress over time
(mean=4.866667) respectively. In addition respotgistiongly agreed that; assignments

have proved to help students understand the téaclearning intentions and what
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constitutes success in mathematics subject (me@Bjx4hey apply different approaches
to explaining new concepts to provide options foedependent classroom work and
encourage students who have grasped a new conceglpttheir peers (mean=4.80), and
that they use assignments frequently which are fiedldio improve learning outcomes of
the students (mean=4.53). Respondents also adgraethtough utilization of diagnostic
assignments with remediation enhances the acquisiind retention learning tasks
among students (mean=4.33). This indicates thathenadtics teachers employ
assignments test as a formative evaluation apprmasfay of measuring student progress
in mathematic performance which form an integratt md education system and that
frequent assignments given to students have dematedtto improve students outcomes.
This also depicts that teachers should provide asynassignments as possible and also
that they should give the feedback frequently tabéa the learners to correct themselves
on where they might have gotten wrong. This shagbeir skills and thus improves
their general performance. This study has cleagnahstrated that formative students’
perceptions evaluation in mathematics in secondatyools is related to students’
motivation to learn mathematics which would leadhigher levels of mathematics
achievement (Hemke, 1990). Frequent assignmen&ndiv students have demonstrated

to improve students’ performance in mathematics.

4.4 Influence of CAT on Learners Performance in Matematics

Respondents were kindly requested to indicate #tene to which they agreed with
various statements on continuous assessment testdearner’s performance in
mathematics. The responses were rated on a fivet pkert scale where: - strongly
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disagree, 2- disagree, 3- neutral, 4- agree, 6ngly agree Table 4.3 below illustrates the

study findings.

Table 4.5: Influence of Continuous Assessment Tests Learners Performance in Mathematics

Mean | STDev

Continuous assessment tests provide evidence congestudents] 4.87 | 0.346
achievements, which when interpreted helps thesasese to take

measures for further improvements

Formative continuous assessment tests can enhaawhiri)g and 4.83 | 0.379

learning by providing a more focused applicationléarners

Summative assessment is used to evaluate progndsachievement,4.21 | 0.805

assign grades, and appraise programs

Formative assessment involves getting the besilpess/idence aboyt4.77 | 0.430
what students have learned and then using thisnration to decide

what to do next

Formative assessment is a crucial tool for simelbasly improving 4.90 | 0.305

classroom practice and students’ performance

The study revealed that most of respondents styangleed that continuous assessment
tests are crucial tools for simultaneously imprgviclassroom practice and students’
performance (mean=4.9), continuous assessmenitcastsnhance teaching and learning
by providing a more focused application for leasn@nean=4.83), and that continuous
assessment tests involves getting the best possiidience about what students have
learned and then using this information to decideatmo do next (mean=4.77). In
addition respondents agreed that summative assessngsed to evaluate progress and
achievement, assign grades, and appraise programeant4.21). Further the study

depicts that teachers should administer CATs relyuto that learners can understand
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concepts and revise appropriately. Also the teactieould implement CATSs in different
contexts. Incorporating various techniques, comiirsuassessment tests can enhance
teaching and learning by providing a more focuggalieation for learners. The findings
of this study concur with the arguments of Chind @&shcroft (1993) that evaluation in
mathematics is an essential and important compasfeearning mathematics. The time
that teachers spend on monitoring and evaluatundesits’ performance was found to be
related to student’'s mathematics achievement ireumpimary schools in Swaziland
(Lockhead & Verspoor, 1991). The students that given CAT regularly tends to

register better scores in the summative evaluation.

4.5 Influence of Frequency of Formative Evaluatioron Learners Performance in

Mathematics

In order to determine the influence of frequencyf@inative evaluation on learner’s
performance in mathematics, the respondents wepgested to indicate the extent to
which they agreed with various statements on tlileence of frequency of formative
evaluation on learner’s performance in mathemaiib® responses were rated on a five
point likert scale where: - strongly disagree, Badree, 3- neutral, 4- agree, 5- strongly

agree Table 4.4 below illustrates the study finding
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Table 4.6: Influence of frequency of formative evalation on learners performance in mathematics

Mean | STDev
We conduct frequent formative evaluation in eveselwto access the 4.43 | 0.626
progress of children achievement
Frequency formative assessment of progress mamitdvas proved to 4.73 | 0.450
have positive impact on student outcomes
Formative evaluation enables teachers to adjust tkeching to meet 4.90 0.305
individual student needs, and helps all studentsdoh high standards
Teachers actively involve students in the procdsisetping them tq 4.6 0.563
develop skills that enable them to learn better
Effects of administering weekly or biweekly assessts in reading, 3.83 | 0.791
math and spelling and receiving computer-genergtaghs of student
progress together with instructional recommendation
Students in classrooms receiving graphical prognegsorts and 3.71 0.750
instructional improves more quickly and achieveghler outcomes
We use formative assessment, providing more onereninstruction| 4.43 | 0.679

and facilitating more peer-to-peer instruction

From the study findings, the most of the resporslesttongly agreed that: formative
evaluation enables teachers to adjust their tegdbimeet individual student needs, and
to better help all students to reach high standéresan=4.90), frequency of formative
evaluation of learners has proved to have positmpact on students outcomes
(mean=4.73), and that teachers actively involvdestts in the process of helping them to
develop skills that enable them to learn betteramsd.61). In addition respondents
agreed that they conduct frequent formative evadoain every week to access the

progress of children achievement and that theynasgient formative assessment, reports

and instructional recommendations recounted adidiggsnore skills, providing more
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one-on-one instruction, and facilitating more p&epeer instruction (mean=4.43)
respectively. Also respondents agreed that thectsffef administering weekly or
biweekly assessments in reading, mathematics aatlingpand receiving computer-
generated graphs of student progress together imgtructional recommendations
(mean=3.83) and that students in classrooms recgigraphical progress reports and
instructional recommendations improved more quickhd achieved higher outcomes
(mean=3.7). This implies that frequent formativealeation enables teachers to adjust
their teaching to meet individual student needsl @nbetter help all students to reach
high standards. In classrooms featuring frequenn#étive evaluation, teachers make
frequent, interactive assessments of student ulagheling. This enables them to adjust
their teaching to meet individual student needsl @nbetter help all students to reach
high standards. Teachers also actively involve esitglin the process, helping them to
develop skills that enable them to learn bettelne frequency of teacher evaluations, the
time teachers spend correcting tests and exeraises found to be related to academic
achievement of upper primary school pupils in Atgemnand Columbia (Lockhead &
Verspoor, 1991). In classes where there is higlyuency of formative evaluation

learners register better scores in mathematics.

4.6 Influence of Feedback on Formative EvaluationmLearners Performance in
Mathematics

In order to determine the influence of feedbackfemmative evaluation on learner’s
performance in mathematics, the respondents wepgested to indicate the extent to

which they agreed with various statements on tlieence of feedback on formative
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evaluation on learners’ performance in mathemaiib® responses were rated on a five
point likert scale where: - strongly disagree, Badree, 3- neutral, 4- agree, 5- strongly

agree Table 4.2 below illustrates the study finding

Table 4.7: Influence of feedback on formative evaktion on learners performance in mathematics

Mean | STDev

Quick feedback on formative evaluation inform studehow well they 4.83 | 0.461
are progressing

Feedback needs to be timely and specific, and dhoatlude| 4.9 0.305
suggestions for ways to improve future performance.

Good feedback should be tied to explicit criteagarding expectations4.73 | 0.450
for students’ performance, thus making the learngmgcess more
transparent, and modelling “learning to learn” Iskil

Formative evaluation provide direct feedback abibat learning and 4.833 | 0.461
teaching processes and may have beneficial effectboth students
and teachers

Students obtains better results when they were mgtioward process4.667 | 0.547
goals rather than product goals, and when trackimgress toward
overall goals of learning

Teachers provide verbal or written feedback onesttid work 4.867| 0.346

Most of effective feedback is timely, specific atidd to explicit| 4.8 0.484
criteria

Teachers spend more time on selected assignmenhtsoaigrade every4.533 | 0.776
single piece of student work

Teachers became more skilled at writing helpful cmnts to students4.33 | 0.215
as they gained experience in writing comments &agesl examples of
effective feedback

The study established that most of the responddraagly agreed that: feedback needs
to be timely and specific, and should include sstjgas for ways to improve future
performance (mean=4.91), teachers provide verbatitten feedback on student’s work
(mean=4.867), quick feedback on formative evaluaitiborm students how well they are

progressing, and that formative evaluation prowatect feedback about the learning and
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teaching processes and may have beneficial efflectdooth students and teachers
(mean=4.83). Respondents further strongly agreadt iost of effective feedback is
timely, specific and tied to explicit criteria (me=at.81), good feedback should be tied to
explicit criteria regarding expectations for studénperformance, thus making the
learning process more transparent, and modelirayrfleg to learn” skills (mean=4.73),
and that students obtains better results when wese working toward process goals
rather than product goals, and when tracking pgsgteward overall goals of learning
(mean=4.67). Also respondents agreed that teackgesd more time on selected
assignments and not grade every single piece afestuwork (mean=4.53) and that
teachers became more skilled at writing helpful s@mnts to students as they gained
experience in writing comments and shared exangileffective feedback (mean=4.33).
This shows that feedback needs to be timely andifspeand should include suggestions
for ways to improve future performance. Feedbackite to formative assessment, but
not all feedback is effective. Feedback will inforetudents how well they are
progressing. Good feedback should be tied to ekpmliteria regarding expectations for
students’ performance, thus making the learninggse more transparent, and modeling
“learning to learn” skills for students (CERI, 2008-eedback is vital to formative
assessment and that if effectively used it leadsmproved learner performance in

mathematics.
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4.7 Students Performance in Mathematics Continuou8ssessment Tests

Table 4.8 depicts the findings of the study on @enfance of the students on CATs. The
researchers conducted test consequently to therggidn specific areas of concern to

measure whether assignments, CATs, frequency aifdtive evaluation and immediate

feedback influence learners’ performance on mattiema

Table 4.8 Students Performance in Mathematics Comntuous Assessment Tests

CAT 2 | Percentage| CAT 3 | Percentage| CAT3 Percentage
VS VS VS

CAT1 CAT 2 CAT1
Improved 64 91.43 64 91.43 70 100
No 5 7.14 3 4.29 0 0
improvement
Dropped 1 1.43 3 4.29 0 0
Total 70 100 70 100 70 100

The finding of the study is shown in appendix The researcher calculated the mean
score of students to find the average performancepmparison of ¥ CAT to I CAT

the study found that out of 70 (100%) students péudicipated in the study, 64 (91%) of
them improved performance, 5(8%) did not improvelatas they registered the same
marks they attained irICAT while 1(1%) dropped by 6marks as compared®tCAT.

In comparison of "8 CAT to 2 CAT, 64(91%) improved significantly, 3(4%) did not
improve at all while the rest 3(4%) dropped by dnmahrgin a cumulative of -4 as
compared to -6 in"® CAT. Further the researcher calculated the aveirageovement of
the student by comparing®3CAT and £ CAT. From the findings, 70(100%) of the

participant improved significantly with the firstiBgher performers improving up to 54,
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53, 53 marks in average while some students imprahghtly by 3, 8 and 9 in that
order. Mathematics educators such as Fraser af@h®i972); Shiton, Kenwood, Moss
and Phimpton (1985) agree that among other purpafsegaluation in mathematics, the
provision of motivation to learn mathematics istical. The findings in this study are
consistent with those in USA by Berliner & Cassan@®988) and Butler & Nissan
(1986) which showed that evaluation and giving oddgs does much to enhance
student’s extrinsic motivation to learn subject imabut can also have a strong negative
effect on students’ intrinsic motivation if evaliat is improperly carried out. The
greater the number of CATs given to the studengs kbtter the performance of the
students in mathematics. Teachers should theraftm@nister mathematics CATS to the

students to enhance better performance in thedubje
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter depicts the summary of the data fg&lion influence of formative
evaluation on learner performance in secondary dchmathematics in Embu County,
Kenya. The summary of the findings, conclusions emmbmmendations are drawn there

to. The chapter is therefore structured into casioluls and recommendations.

5.2 Summary of the findings

From the study it was evident that mathematicshe@cemploy assignments test as a
formative evaluation approach to way of measuriglent progress in mathematics
performance which form an integral part of educatisystem and that frequent
assignments given to the students have demonst@ietprove students outcomes. The
study also concluded that students are encourdyedgh peer assessment and self-
assessment to re-evaluate their summative assesstodmelp them understand how their
learning might be improved, often including the ogpnities to rework test answers in
class. When assignments are used formatively, teesage is that they are an integral
part of the learning process, and through activeliement in doing the assignments,
students can see that they actually benefit fraamtisince they help them improve their

learning.

The study also concludes that continuous assessnests are considered as learning

process since they are often given to studentbieatehd of the learning in order for
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students to demonstrate how much they have learfeel.study also found that that
standardized tests are created to test knowledyj@@mnevement for school subjects, it is
through the differentiations lens that these CAT& most often designed to compare
students with each other in a process of norm eaf@eng, rather than criterion
referencing. Likewise, the study found that whenTSAare used formatively, the
message is that CATs are still an integral patheflearning process, and through active
involvement in the testing process, students cantlsat they actually benefit from the

CATSs since they help them improve their learning.

The study also established that frequent formatiwauation enables teachers to adjust
their teaching to meet individual student needsl @nbetter help all students to reach
high standards. Likewise, the study found that Heex have deepened their
understanding of the relationship between assedsamh student success from the
student’s perspective, and realize that the stiglesle in frequent formative evaluation
is to understand what success looks like and tisenfeedback from each assessment to
determine how to do better next time. With frequémmative evaluation, students
become partners in their own achievement as ippbaning. When students reflect about
their understanding, teachers can use this tonmfature teaching, and the feedback can

determine the areas a teacher needs to re-teaekhisit.

From the findings it can be summarized that thadback needs to be timely and
specific, and should include suggestions for waysrtprove future performance. The
study also found that frequent testing and feedlwackhelp all students, especially low

performers, to believe that they can control tb&n success in making progress towards
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the learning targets. Further the study establisttet use of frequent formative
evaluation as part of teaching-learning strategiémvs teachers and students to work
together to start looking right away to figure dwtw the learning is going and where

there are still learning gaps.

5.3 Conclusions of the findings

The study concludes that mathematics teachers gnasisignments test as a formative
evaluation approach to way of measuring studengress in mathematic performance
which form an integral part of education system tirad frequent formative evaluation of

students performance has demonstrated to imprexkest outcomes. There is a strong
and significant relationship between formative aatibn in mathematics classrooms and

their students’ performance in mathematics suhjects

Also the study concludes that frequent formativealeation is a crucial tool for
simultaneously improving classroom practice andetis’ performance, and that it can

enhance teaching and learning by providing a macaded application for learners.

The study also concludes that frequent formativaluation enables teachers to adjust
their teaching to meet individual student needsl @nbetter help all students to reach
high standards. The frequency of teacher evalustithe time teachers spend correcting
tests and exercises were found to be related tdeada achievement of students’

performance.

From the findings it can be concluded that thatdlbeek needs to be timely and specific,
and should include suggestions for ways to impifotgre performance. The CATs have

played a central role in the entire school programnfluencing each activity that took
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place in the school. As a result of pressure du€Ads the teachers engage all the
methods of instruction to attract the learnerseiast in class hence teacher centered
methods like the lecture methods are avoided. CAlB® made teachers not to be

selective in the content to be taught.

5.4 Recommendations of the Study

Based on the findings, the study recommended th@nimg, that is, to meet a range of
students needs, teachers vary instruction methddsy ensure that lessons include
different approaches to explaining new conceptgyvide options for independent
classroom work, and encourage students who hawpepiaa new concept to help their
peers. The implications of the findings are thachers should carefully plan and
administer mathematics quizzes, out of class assgis, supervised classroom
mathematics assignments, end term and end yearematics examinations. The
environmental and social conditions in which teashieandle mathematics formative
evaluations and their feedback to learners shoelddnducive for both boys and girls.

This would enhance the learners’ motivation todaaathematics.

One of the alternative ways of assessing and tegcisi the notion of implementing
formative assessment in different contexts. Incapog various techniques, formative
assessment can enhance teaching and learning Wgipgpa more focused application
for learners. Secondary school mathematics teadengld therefore plan carefully for
mathematics quizzes, homework, classroom supervisathematics work, end term
mathematics tests and end-year mathematics exaomsah order to increase students

motivation to learn mathematics.
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To be truly effective, assessment should also benftive” in other words, identifying
and responding to the students’ learning needscléssrooms featuring formative
assessment, teachers make frequent, interactiessments of student understanding.
This enables them to adjust their teaching to nmektidual student needs, and to better

help all students to reach high standards.

Good feedback should be tied to explicit critergarding expectations for students’
performance, thus making the learning process mnansparent, and modelling “learning
to learn” skills for studentd’he purpose of formative assessment is not acateuit it
should provide direct feedback about the learning #®aching processes and may have

beneficial effects for both students and teachers

5.5 Recommendation for Further Study

This study investigated on influence of formatiwaleation on learner performance in
mathematics in secondary schools in Embu CountyyyKe The study suggests that
further research be done on the school based $actfbuencing learner performance in
secondary schools in mathematics with a focus teersounties in order to identify the

consistency of the results that reflect the prevadeof mathematics performance.
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2241349,310571,2219420
Fax: 1254-20-318245,318249
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9 Floor, Utalii House
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Njiru Benjamin Kivuti
University of Nairobi
P.O. Box 30197-00100
NAIROBI.

RE: RESEARCH AUTHORIZATION
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of formative evaluation on learncr performance in mathematics in
secondary schools in Embu County, Kenya,” 1 am pleased to inform you that
vou have been authorized to undertake research in Embu County for a period
ending 23" November, 2016.

You are advised to rcport to the County Commissioner and the County
Director of Education, EFmbu County before cmbarking on the research
project.

On completion of the research, you are expected to submit two hard copies
and one soft copy in pdf of the research report/thesis to our office.

g‘neu
SAID HUSSEIN

FOR: DIRECTOR GENERAL/CEO

Copy to:

The County Commissioner
Embu County.

I'he County Director of Education
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Appendix IlI: Letter of Introductory
Njiru Benjamin Kivuti
POBOX ccoviiiiiiiieene,

Embu

Dear Sir/Madam,
REF: REQUEST TO CARRY OUT DATA COLLECTION.

| am a student at University of Nairobi pursuingViaster's Degree of education in
measurement and evaluation as a requirement iirhght of this degree, am carrying
out a study on thdNFLUENCE OF FORMATIVE EVALUATION ON LEARNER
PERFORMANCE IN MATHEMATICS IN SECONDARY SCHOOLS IN EMBU
COUNTY, KENYA"

You have been chosen due to your position to peoviliable information that will
enable the study achieve its objectives. | intencesearch on the above topic though the
use of questionnaires. The identity of the respotsdwill be treated with confidence and
any assistance given will be highly appreciatei adll be used purely for the purpose of
the research. A final copy of the document may VeEled to you upon request. Your
assistance and cooperation will be highly apprediat

Thank you in anticipation
Yours Faithfully,

Njiru Benjamin Kivuti
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Appendix IlI: Questionnaire for the Mathematic Teachers

Please tick the appropriate box or write your amsfee the questions below on the

spaces provided.

PART ONE: General Information
1. NamMe (OPLIONAL) ... .. e e e e e e e e e e
2. Name of your school (0ptional) ..........oooiiii i e,
3. Designation:

Teacher [ ] Deputy Principal [1] Principal ||
4. Education qualifications?

Diploma [ ] Degree [] Masters [ ]
5. Length of service?

lto5years[ | 6tolOyear[ ] 11tol5 ] 16 years and above [ ]

6. Indicate the classes that you teach mathematic?
7. Do you employ formative evaluation approach in kéag mathematic?
Yes [ ] No [ ]
8. Through formative evaluation approach have youizedllearners’ improvement in
mathematic performance?
Yes [ ] No [ ]

9. Kindly indicate your level of agreement to the staént below relating to the aspect
formative evaluation and it is influence on learperformance mathematics subjects.
Use a scale of 1-5, where 1- strongly disagredaligagree, 3- neutral, 4- agree, 5-

strongly agree.

Statement 112|345

Assignments

| employ assignments test as a formative evaluagjgproach tg
way of measuring student progress in mathemati¢opeance
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which form an integral part of education system

Through utilization of diagnostic assignments wrémediation
enhances the acquisition and retention learningkstasmong

students

| apply different approaches to explaining new @&pis to provide
options for independent classroom work and enceaurstgdents

who have grasped a new concept to help their peers

Frequent assessment of students performance hasnderated tc

improve student outcomes

We use assessments frequently which are modifietnfwove

learning outcomes of the students

Assessments have proved to help students understartdacher’'s
learning intentions and what constitutes successnathematig

subject

Assessments provide students with opportunitiesetdse and
improve their thinking, and help students monitteit own

progress over time

Continuous Assessment Tests

Continuous assessment tests provide evidence congestudents

174

achievements, which when interpreted helps thesaese to take

measures for further improvements

Formative continuous assessment tests can enhaachirtg anc

learning by providing a more focused applicationléarners

Summative assessment is used to evaluate progress

achievement, assign grades, and appraise programs

Formative assessment involves getting the bestilgessvidence
about what students have learned and then usisgntiormation to

decide what to do next

Formative assessment is a crucial tool for simelbasly
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improving classroom practice and students’ perfeortea

Frequency of Formative Evaluation

We conduct frequent formative evaluation in evegewto acces

the progress of children achievement

(2]

Frequency formative assessment of progress mamitdwas proveq

to have positive impact on student outcomes

Formative evaluation enables teachers to adjust teaching to
meet individual student needs, and to better hélgtadents to

reach high standards

Teachers actively involve students in the procéselping them to

develop skills that enable them to learn better

Effects of administering weekly or biweekly assessta in
reading, math and spelling and receiving compuégregated
graphs of student progress together with instroefi

recommendations

Students in classrooms receiving graphical progreg®rts and
instructional recommendations improved more quickind

achieved higher outcomes

We use formative assessment, reports and instnattio

recommendations recounted addressing more skitdgjdging more
one-on-one instruction, and facilitating more peepeer

instruction

Feedback on Formative Evaluation

Quick feedback on formative evaluation inform studehow well

they are progressing

Feedback needs to be timely and specific and shomdbide

suggestions for ways to improve future performance.

Good feedback should be tied to explicit criteriegarding

expectations for students’ performance, thus makimgg learning
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process more transparent, and modelling “learnintgarn” skills

for students

Formative evaluation provide direct feedback abihgt learning
and teaching processes and may have beneficiateffer both
students and teachers

Students obtains better results when they were ingrkoward

process goals rather than product goals and wiaehitig progres:

\"2J

toward overall goals of learning

Teachers provide verbal or written feedback onesttid work

Most of effective feedback is timely, specific ated to explicit

criteria

Teachers spend more time on selected assignmetitaatgrade

every single piece of student work

Teachers became more skilled at writing helpful cmnts to

students as they gained experience in writing contsn@nd shareg

examples of effective feedback

Thank you for your cooperation & participation!!!!
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Appendix 1V: Continuous Assessment Test 1 (CAT)1

AUGUST, 2015

TIME: 50 MINS

Name ADNO CLASS

Instructions

a) Write your name and admission number in the speméaged above
b) Answer all the questions in the spaces providedvbelach question

1.The length and width of a rectangle are statelBascm and 12.4cm respectively. Both

measurements are given to the nearest 0.1cm.

a) Determine the lower and upper limit of each measerd. (1 mark)

b) Calculate the percentage error in the area ofd@tiangle. (3 marks)

2. a) Using binomial expansion, determine the fik& terms of the expansior(ﬁ—%()8

(2mks)
b) Use the expansion above to evaIL(dIE‘S)8 (2mks)

3. A customer deposited Ksh.15,500 in a savingswatc Find the accumulated amount
after 3%2 years if interest was paid at 16% peruanmtompounded semi-annually
(3 mks)
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4. Solve the simultaneous equation:-
Log (x-1) + 2log y = 2log3 (4 mks)
log x + logy =log 6

5. Make U the subject of the formula (3mks)
2
X = U2 V
U “2wW

6. Simplify 3
mKks)

16X -4 + 2x=2

¢ +2x -2 x +1

7. Use tables of reciprocals and square rootsdtuate

\/ 2 _ 106 (3marks)
0.5893 8463

8. In a triangle OAB, M and N are points on OA a@® respectively, such that
OM:MA= 2:3 and-ON:NB= 2:1. AN and BM intersect at Given thatOA = aandOB =
b

(a) Express in terms afandb:-
(i) BM (1mk)

(i) AN _ _ _ N (2mks)
(b) Taking BX = BM and AX =hAN where&k andh are constants

express OX in terms of

()a, handk only (2mks)
(ii) &, b, andh only (2mks)
(c) Use the expressions(in) above to find values of k and h (3mks)
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Appendix V: Continuous Assessment Test 2 (CAT 2)

SEPTEBER, 2015

TIME: 50 MINS

NAME ADMO CLASS

Instructions

a) Write your name and admission number in the speméaged above

b) Answer all the questions in the spaces providedvbelach question

c) To be submitted omuesday 01/09/2015

1. The top of a table is a regular hexagon. Eachddidee hexagon measures

50.0cm Find the maximum percentage error in calingdhe perimeter of the top

of the table (3mks)
2. (a) Expand and simplify the binomial expresg@r xy up to the term in
(2mks)
(b) Use your expression to estimate (1>0rrect to 4 s.f. (2mks)

3.A certain amount of money was invested at com@aaterest of 10% compounded
every two years for ten years. Given that the itoresvested a total of 500,000/= at the
end of the ten years, find the amount of moneysteatto the nearest shillings

(3 mks)

4. Without using logarithms tables or calculatoaleate:- (3 mks)

_4 log32 + log50-3log, 2
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5. Given thatT -1 /i express y in terms of T and x.
2\ x+y
(3mks)

6. Solve the following quadratic equation givinguy@answer to 3 d.p.
(3mks)

7. Evaluate using reciprocals, square and squatdables only

J(4652x 03877
0.8462 (3mks)

A

[~

O M B

In the figure above, M divides line OB in theioa2:3 and N divides AB in the ratio 1:2
AM and ON intersect at X. Given OA = 2a and OM = b:

a) Find interms of aand b (1 marks)
() AB(LmK)
(i) AM (1 mk)
(i) ON (1 mk)
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b) If AX=h AM and OX = kON where h and k are scalars

(i) ExpressOX in two ways.

marks)

(i) Find the value of h and k
marks)

C) Find the ratio of AM:MX
marks)
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Appendix VI: Continuous Assessment Test 3 (CAT 3)
OCTOBER, 2015
TIME: 50 MINS

NAME ADMO CLASS

Instructions
a) Write your name and admission number in thesegprovided above.
b) Answer all the questions in the spaces provimddw each question.

1. The dimensions of a rectangle are 40 cm andmSfcthere is an error of 5% in the
length and 8% in the width, find the percentageorein calculating the area of the

rectangle. (4 mks)
2. (a) Expand and simplify the expression (x%+) ®> in ascending powers of x.
(2 mks)

(b) Use your expansion up to the fourth term toaleate (10.3)
(2 mks)

3. Mrs Ondieki invested ksh 63,560 in a bank whire interest was compounded

quarterly at the rate of 12% p.a. Determine thewarmof money she had aftet=2years.

(3 mks)

4. Solve for x in the equation

logpg (2 + 3x) + 3 log2 = 2 + log (2x + 6)
(3 mks)
5. Make X the subject of the formula
(3 mks)
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t+kx
E—kx

H=n

6. Solve for @ in the equation 2 Co# + 5 Sif 8 = 2 for @ <8 = 360
(3 mks)

7. Use logarithms to evaluate
(4 mks)

3 10.01369396 x 0092
log6549-0.001912

8. In the figure below E is the mid point of BC. ARBC = 3:2 and F is meeting point of
BD and AE.

A D C

(a) If AB=b andAC=c, express in terms @ andb the value of

(1) BD (2 mks)
(i) AE (2 mks)

(b) If BF = tBD andAF= nAE, ExpressAF in two different ways and hence find the
value of t and n. (5 mks)

State the ratio of BD:BF Am
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Appendix VII: Marking Scheme CAT |

1. (a) Lower limit 18.45 and 12.35
Upper limit 18.55 and 12.45

(b) Error=18.55 x 12.45 — 1845 x 1235 = 1.545
2
% error = 1.545 X 100%
18.5 x12.4
= 0.6735%
2. (@) (2 —1/x)® = 2- 8(2)'(1/x) +

28(2(1/x)? - 56(2P(1/x)® + 7T0(2f(L/x)* + ......

= 256 — 1024/x + 1792/792/% +1120/% +....
(b) (1.75} = 256 — 256 + 112 — 28 + 4.375
= 88.375

3. Sh 15500(1 +16/200)
= sh 15500(1+8/100)

= sh 15500(1.08)
= sh 25564.2762
=sh 26564.28

4. Log (x-1)+log ¥ = log 9
Xy’ -y =9

log xy =log 6
Xy =6
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therefore 6y —§= 9

y?-6y—-9=0
(y-3)(y-3)=0
y=3

X =6/3

X=2

2XU?W = UV + R
2XUW - UV =R

U? (2XW-V) = R

U? = RI2XW - V)
U=+| R
J 2xw -

4(2x=1) 2x+1) X (X +1)
2(x+1)(2x—-1) X2(x—-1)
4(2x—1)
2(x-1)
= 2x+1

x—1

0.5893' =0.1697 X 10
= 1.697

846.31=0.001182
= (2 X 1.697 — 1.06 X 0.001182)

= (3.3927%
=1.8420

@) (i)2/5a—b
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(i) 2/ —a
(b) (i) OX=B + 2/5 la— kb

=(1-K+2/5ka

(i) OX |+ 2/3 hb — ha
= (1 — )+ 2/3 hb

(- K)b+2/5ka=(1-h)a+2/3hb
2h +3k =3

5h + 2k =5

h =9/11
k=5/11
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Appendix VIII: Marking Scheme CAT Il

1. Error =50.05x6 —-49.95x6 =0.3
2

% error = 0.3 x 100 %
300

=0.1%

> (@) (2+x)°= 25 (2f(x) + 10 (2§ (x)* +10(2f(x)°®
= 32 +80x +80%+40x

(b) (1.97)5 =32 +8®(03) +80 (-0.03)2 +40(-0.03)3
= 32 — 2.4 +T20- 0.00108
= 29.67092
= 29.67

3. 500000 = P (1 + 10/100)
500000 = P (1.%)

P = 500000/1.2
P = 310460.6615
P = 310461

4. Logio (32)08 + |Og 1050 — |Oglo 23
= Logio ( 2°)°® + logio 50 — logyo 8

= Log10(16 x 50 /8)

= Logio 100
=2 logp 10
=2
5. 2T = D
N X+y
4T = _ 2
X+y
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AT? (x +y) =2

AT? = 2 — 4Tx

Y =2-4 T
4t

Y =1-2Tx
27

6. 120x%-23x +1 =0
120%-15x-8x1=0

15x B8x—-1)—-(8x—-1)=0
(15x—-1)(8x-1)=0

X =0.6667 or 0.15

X =0.067 or 0.125

7. 4.652 x 0.387 = 1.800324
0.8482= 1.182

(1.800324 +0.8462) =1.800324 x 1.182
= 2.127982968
= 02.1280

8. (@) (i) AB =2.5b-2a
(i) AM =b-2a

(i) ON = 4/3a+ 5/6b
(b) () OX=4/3ka+5/6kb
OX =2a-2ha+hb

=2-2@+hb
(i) 4/3 ka+5/6 kb =(2-2h}+hb
4k+6h=6
5k—-6h=0
K=2/3
H=5/9
(c) 9:4
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Appendix 1X: Marking Scheme CAT Il

1. Error=47.25x43.2 —42.75 x 36.8 = 234
2
% error = 234 x 100 %
40 x 45
=13 %

2. (@) (x+ 3/IX} = (BIX} +5(X)(3/xf +10(xF(3/x)* +10 (XF(3/x)* + 5

(X)*3/x) +°

= 234%° +405x°3 + 270" + 90 x +15% + X

(b) (10.3)5 = 243 (10)+ 405 (10¥ + 270 (10} +90(10)
= 0.00243 + 0.405 + 27 +900

=927.40743
3. A= sh.63560(1.03)10
= sh. 85419.32507
=sh. 85419.33
4. Logy(2 +2x ) + log2® =log ,2° +log »(2x + 6)
=log, (16 +24x ) = log (8x +24 )
=16+24x=8x+24
= 24x -8x =24 -16
=16x=8
X =1/2

n\ t-kx
H® = t+kx
N> t-kx

H t—kx)= f(t+kx)
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H%t-rft=kxn?+H?k x
X(kn? +H? k)= Ht—rft
X =t (H?—rf)

K (f + H)

. 2cosh +5 (1 —cosh ) = 2
2 cosh +5 — 5 cog 0 = 2
5c0s” 0 — 2coh- 3= 0
Let cost = x
5x*—2x—-3=0

5x (x-1) +3 (x—-1)=0
Bbx+3)(x-1)=0
X=-06o0r1l

Cos6=-0.60r1

0 =C°or 126.87 or 233.18 or 360

. Log 6549 = 3.8162
309162 — 0.001912
= 3.814288

No Log
0.01869396 2.1364
5092 3. 7069
1433
3.814288 0.5814
| 161
3
2.634 0.4206
= 2.634
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8. (a) BD=-b+3/5c
AE =%b + Y4c

(b) AF =% nb + % nc
AF=(1-t)b+3/5tc

Yanb+¥%nc=(1-t)b+3/5tc

5n-6t=0
n+2t =1
n=3%
t =5/8

(c) BD:BF=8:5

102



Appendix X: Students scored in three CATs

NAME CAT1 CAT 2 CAT Improvement| Improvemen
3 Cat 2 Cat 3

AA 39 41 58 2 17
AB 9 18 29 9 11
AC 44 50 59 6 9
AD 34 44 50 10 6
AE 18 50 69 32 19
AF 15 50 53 35 3
AG 18 24 38 6 14
AH 44 47 59 3 12
Al 9 31 32 22 1
Al 6 22 24 16 2
AK 56 79 88 23 9
AL 53 56 75 3 19
AM 65 71 84 6 13
AN 59 63 76 4 13
AO 38 44 81 6 37
AP 32 38 56 6 18
AQ 35 50 63 15 13
AR 18 21 63 3 42
AS 29 68 72 39 4
AT 44 62 69 18 7
AU 65 65 84 0 19
AV 26 38 47 12 9
AW 78 85 86 7 1
AX 56 71 84 15 13
AY 26 26 59 0 33
AZ 68 68 78 0 10
BA 41 59 78 18 19
BB 56 65 66 9 1
BC 29 62 61 33 -1
BD 19 68 68 49 0
BE 44 50 76 6 26
BF 18 32 30 14 -2
BG 38 41 53 3 12
BH 68 79 78 11 -1
Bl 35 44 50 9 6
BJ 24 24 47 0 23
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BK 26 28 35 2 7
BL 21 56 56 35 0
BM 3 21 56 18 35
BN 21 28 31 7 3
BO 32 44 69 12 25
BP 18 22 44 4 22
BQ 24 50 53 26 3
BR 29 38 41 9 3
BS 38 53 59 15 6
BT 18 26 56 8 30
BU 41 53 62 12 9
BV 15 41 53 26 12
BW 6 38 59 32 21
BX 5C 59 65 9 6
BY 63 65 74 2 9
BZ 38 44 50 6 6
CA 62 68 92 6 24
CB 5C 70 93 20 23
CC 26 50 76 24 26
CD 24 53 66 29 13
CE 9 32 56 23 24
CF 32 56 63 24 7
CG 53 47 62 -6 15
CH 24 35 47 11 12
Cl 21 44 44 23 0
C 59 62 79 3 17
CK 5C 50 53 0 3
CL 21 41 59 20 18
CM 18 44 59 26 15
CN 35 84 88 49 4
6{0) 25 59 79 34 20
CF 65 79 97 14 18
CQ 21 47 59 26 12
CR 32 40 47 8 7
Average 35 49 62 14 13
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