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ABSTRACT
The purpose of the study was to investigate the effect of descriptive written

feedbacks on achievement in mathematics. The main objective of the study was
finding the effects of DWF on achievement of mathematics in secondary school in
Konoin District, Bomet County. The specific objectives are four and they include;
determining the influence of the teacher’s descriptive written feedback on
assessment of Mathematics, examining the effect of descriptive written feedback on
students’ reflection of errors in Mathematics, it also includes determining if DWF
influence the attitude of students towards Mathematics and finally to determine the
influence of goal directed descriptive written feedback on achievement in
mathematics.

Quasi-experimental design involving Solomon’s Four of Non-Equivalent Control
Group was used. Learners’ academic achievement was determined by scores
obtained by the students on undertaking the Students Achievement Tests (SAT)
immediately after the topic of Gradients and equation of straight lines. Data relating
to teachers’ view on descriptive written feedback were collected using a
guestionnaire. The teachers’ questionnaires capture information regarding opinion of
teachersin DWF use in mathematics. Simple random sampling was used to select 10
schools of study. The data was analyzed by use of ANOVA, Chi-sgquare, in order to
test the hypotheses.

The key findings of the study were that descriptive written feedback influence
achievement of mathematics greatly; it assist the studentsto reflect on the errors they
make and hence correct misconception; descriptive written feedback change the
atitude of students towards mathematics positively; delayed feedback is more
effective than immediate feedback as far as achievements is concerned however the
students in their opinion preferred immediate feedback; the non-goal directed written
feedback can yield better results than goal directed feedback. In view of the findings
the researcher recommended the use of descriptive written feedback in assessment of
mathematics by teachers; Common assessment should be done in form two to
encourage teachers to speed up syllabus coverage; In-service courses should be done
for teachers with purpose of improving skills on assessment of students; Further
research to be done in the field of DWF and teachers characteristics; A similar

research should be done to cover the  whole  country.
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CHAPTER ONE

INTRODUCTION
1.1 Background to the Study
Mathematics is one of the most important subjects in the school curriculum for both
Primary and secondary schools in Kenya and other countries around the world. It isa
very important subject which aid in learning other subjects such as; Physics,
Chemistry, Biology Business Studies, Geography among others. Cockroft (1982) in
his writing stated that mathematics is a strategic subject in the development of
science and technology. He asserts that this subject is fundamental in the study of
physical sciences and engineering of all types. It plays a significant role in character
building, boosting self-esteem and providing opportunities for developing curiosity
and creativity. Orton (1987) clams that Mathematics is the gate and key of science,
neglect of mathematics works injury of al knowledge since he who isignorant of it
cannot view the other sciences or the things in the world. It is a core subject in
tertiary institution and universities, such that there is no course of study which does
not contain Mathematics, in other words Mathematics is an essential aspect of our

daily life.

Despite the high attribute attached to Mathematics, the performance has been poor
over the years and this trend has caused worries among the stakeholders. Severa
interventions have been put in place, however very little success has been realized.
While releasing KCSE results for 2009, the minister for Education, Prof Ongeri
expressed shock at the dwindling performance in mathematics and sciences, even
with various interventions under way. He said that the decline was worrying, given
the fact that Kenya Vision 2030 is anchored on the sound performance in
mathematics and science subjects, the East Africa Standard, 1/3/2009. The results
for KCSE 2009 and 2010 shows that mathematics is dragging behind with a mean
score of 21.1 and 21.8 respectively, KNEC (2009, 2010). However, with
introduction of mathematics aternative B, which was meant to cushion low
achievers in mathematics, the subject improved in performance marginaly; the
results indicate that mathematics alternative A subject registered better performance
than before. The KCSE results for 2011 shows that the mean score for Mathematics
Alternative A was 28.66 while Alternative B were amere 9.49 and in 2012 the mean
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score for alternative A was 24.79 while Alternative B was 13.32. This shows that
even though Mathematics Alternative A was dlightly high, Alternative B was
extremely poor, making overal performance in Mathematics very low as compared
with other subjects.

Figure 1.1 perfor mance of mathematicsin Kenya

2009 2010 2011 2012
21.1 21.8 Alt A | Alt B Alt A Alt B
28.66 9.49 24.79 13.32

Source of the figures; KNEC

In Konoin district the performance of mathematics is no difference with the national
mean, it is least performed. Referring to KCSE results for 2012; Mathematics means
was 4.6549 and was ranked the last of all other subjects registered by candidate in
Konoin District. Mathematics results for 2009, 2010 and 2011 were 3.8946, 3.4232
and 3.628 respectively and were aso rank the last next to Chemistry for the three
years. Since Konoin is a new district, the results for other years were combined with
those of Bureti district; however the mean score were still very low when the results
for the two Divisions forming the district are put together. This is clear indication
that proofed that mathematics is facing challenges in the district and the country at
large.

Figure 1.2 perfor mance of mathematicsin Konoin

2009 2010 2011 2012

3.8946 3.4232 3.628 4.6549

District Education Office; Konoin District

There are severa challenges facing secondary mathematics and science subject,
among those challenges are negative attitudes (of teachers, students, parents and
education managers), weaknesses in pedagogy/methodology, teacher competencies,
administrative guidance, mobilization, prioritization and utilization of resources
among others (M OE,2005).

Severa research and studies which has been conducted by different scholars have
found that proper assessment that matches with instruction is likely to increase

2




learner’s achievement in Mathematics, Chisholm,Volmink, Ndhlovu, Potenza,
Mahomed, Muller, Lubisi, Vinjevold, Ngozi, Maan and Mphahlele (2000). There
has been some blame on a lack of alignment between curriculum and assessment
policy as well as clarity regarding assessment policy and practice. In view of Hattie
and Timperley (2007),effective teaching not only involves imparting information
and understandings to students or providing constructive tasks, environments, and
learning, but also involves assessing and evaluating students' understanding of this
information, so that the next teaching act can be matched to the present
understanding of the students. The experience of Naroth C, (2010), who was a
researcher as well as Coordinator of Mathematics in a certain Province of South
Africa, raised some questions on assessment practices which resulted in very low
achievement levels of Mathematics learners. His evidences was supported by
Stiggins (2008), who stated that, the vast majority of teachers and school leaders
carry out their assessment practices with neither the confidence nor competence
needed to do so productively to support student learning.

It is a common practice in our school for teachers to give their learners some task in
the form of test, home work, or written exercise for the purpose of assessing the
achievement. For the task to have meaning and influence the learners positively, the
teachers should mark and write descriptive feedback alongside the work of the
learner where the errors are found.

The poor performance by the learners is worsened by inadequate formative
assessment that is done by teachers. This clam was corroborate by Naroth C,
(2010), in stating that teachers’ assessment practices have been found to exacerbate
poor learner performance rather than serve to provide information on the learners’
strengths and weaknesses so as to modify the teaching and learning activities and
ultimately improve learning.

In the current era of accountability in everything done in school and the issue of
performance contracting in Kenya, and highly publicize vision 2030, that is vividly
known by the leadership of this country that the only vehicle to make it aredlity is
education, teachers would then be required to go an extra mile by being more
initiative and innovative they are able to employ a vibrant strategy in ther
instruction and assessment so as to be responsive to society needs. It is imperative
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therefore for mathematics teachers to design a strategy that could enhance learner’s

achievement and greater understanding of mathematics.

Descriptive feedback is friendly, it does not insults learner self-confidence but
rather informative and enables the learner to comprehend their shortcomings or
errors thereby assisting to overcome them. Effective communication systems rely on
descriptive feedback to support learning balanced with  judgmental feedback to
verify it, Stiggins R.(2008). Since formative assessment are not graded and are only
used to inform the specifics as to what students needs to be re-taught and what needs
to be re-learned for a student to master an objective, (Vicki J. Barry Hickman, NE
2008). Referring to the work of, Anastasiya A. Lipnevich Jeffrey K. Smith (2008),
who stated that detailed, specific, descriptive feedback, which focuses students’
attention on their work rather than the self, is the most advantageous kind of
information that should be provided to students. The benefit of such feedback occurs
a al levels of performance. Descriptive feedback is a useful technique to address
the gaps between the performance and the pre-determine objective. Descriptive
feedback helps an individual student improve a particular piece of work or an
approach to a problem or performance, with the goal of helping him or her become a
more skilled, independent learner. Learners must understand the meaning of the
feedback written on their books for it to be effective.

1.2 Statement of the Problem

For many years mathematics and science is performed poorly in KCSE examination
in Kenya,(millennium development goals in Kenya needs, (2005), this demonstrate
that teaching and learning of these subjects are faced with myriad of challenges and
inadequacy which result in low academic achievement.

In spite of, numerous interventions such as SMASSE and others which have been
put in place with an am of improving the performance of the subjects, very little if

any have so far been realized.

By putting check mark and grades on learners work may not be adequate as they
lack not only motivational power but aso corrective strategy. Effective teaching
needs regular physica interaction between the teacher and the learner. However,
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considering amount of time available for such interaction and the pressure of work
among the teachers due to the current understaffing of teachers in the country, such
interaction may not be possible.

Thisresearch is carried out to determine the effect of descriptive written feedback on
performance of mathematics in secondary school. More importantly whether
descriptive written feedback can have motivational ingredients to learning and
change the learners’ attitude towards learning mathematics, hence fill the gap
between the current performances and set standard.

Students challenges in mathematics and constant poor performance is uncalled for if
the intended goal of mathematics teaching is to be achieved. Investigation was
therefore necessary to determine the cause of challenges in mathematics and
persistent poor results that have been witnessed in the past. This study therefore
sought to provide the solution to the question, what is the effect of DWF on

achievement of mathematics in Konoin District of Bomet County

1.3 Purpose of the Study

The purpose of the study therefore is to explore the effects of descriptive written
feedbacks on performance of mathematics. In particular, to explore quality of work
done by the learners after descriptive written feedback is provided. And more
importantly, the expected change in attitude towards mathematics among the

learners in secondary schoolsin Konoin District of Bomet County.

1.4 Objectives of the Study.
i.  To determine the influence of the teacher’s descriptive written feedback on

achievement in Mathematics.

ii.  To examine the effect of descriptive written feedback on students’ reflection
on errors in Mathematics.

iii.  To determine the influence of descriptive written feedback on the attitude of
students towards Mathematics.

iv.  To determine the influence of goal directed descriptive written feedback on

achievement in mathematics.



1.5 Hypotheses of the Study

From the foregoing objectives, the study aimed at testing the following null
hypotheses in relation to the use of descriptive written feedback in assessment of
mathematics in secondary schools. The hypotheses were tested at significance alpha
level of 0.05.

HO1: Thereis no significant relationship between descriptive written feedbacks and
achievement of studentsin Mathematics.

HO2: Thereis no significant relationship between descriptive written feedback and
students’ reflection on errors in Mathematics.

HO3: Thereis no significant relationship between descriptive written feedback and
the attitude of students towards Mathematics.

HO4: Thereis no significant relationship between goal directed descriptive written

feedback and learners’ achievement in mathematics.

1.6 Significance of the Study

This study seeks to generate useful information regarding assessment of learning
especially in Mathematics that can be useful to teachers and other education
stakeholders. As Kenya strives towards attainment of the vision 2030 and the
Millennium Development Goals (MDG), it is believed that the only vehicle that will
actualize these goals is education, particularly Mathematics and Science as a
gateway to technological compliant. This Study seeks to determine effects of
corrective written feedback and make appropriate recommendation that would see

improvement in achievement of Mathematics.

1.7 Basic Assumptions of the Study

It is assumed that the respondents will co-operate and provide accurate information
when responding to the research questions. It is aso assumed that the sample size
chosen will be adequate to enable the researcher draw a valid conclusion about the

population.



1.8 Limitations of the Study

Time constraint is alimiting factor because the study needs to be concluded within a
short time. Availability of fundsis also another limiting factor to the study since the
researcher is a self sponsored. There is no assurance that the respondents will return
al the questionnaires duly completed, neither is there an assurance that the

interviewers will respond to all the questions put forward to them comprehensively.

1.9 Delimitation of the Study
The study is restricted within Konoin District of Bomet County. The study focuses
on effects of corrective written feedback in assessment of Mathematics in Form
three in Day Secondary School.

1.10 Definition of the Terms

Achievement students succeeding in acquiring new concept and knowledge by
making their own efforts

Assessment: The process of obtaining information that is used for making decisions
about students, curricular and educational policy.

Attitudes are feelings and beliefs that largely determine how one perceives their
environment, commit themselves to the intended actions and intimately behave.
Delayed Feedback- is feedback given to students after four days

Descriptive Feedback is comments provided to an individual student to improve his
or her performance

Feedback is atype of formative assessment used to improve instruction and provide
mechanisms to support continued learning

Goal directed feedback written explanation to the students describing every step
that the student should follow where there is an error

Immediate Feedback is feedback given to students within one days

Non-goal directed feedback short calculation showing the student how they would
have solved the problem

Performance how well or badly a student does a particular task or activity.
Reflection on errors students thinking about the errors they committed when they

were solving problem.



CHAPTER TWO
REVIEW OF RELATED LITERATURE

2.1 Introduction

This section consists of review of related literature. The section contains:
introduction, categories of feedback, influence of descriptive written feedback,
timing of feedback, students’ reflection on errors, attitude towards mathematics and
goa directed feedback. It also includes theoretical framework and conceptual
framework is at the end of the chapter.

2.2 Corrective Feedback and Assessment of L earners.

There is a wide variety of potentia corrective feedback choices when dealing with
written feedback. While the choice may be somewhat varied, it demonstrates the
creativity and inquisitiveness of teachers and researchers who strive to find the most
effective means to give feedback in an attempt to enact the greatest change,
Anderson T. (2010). It is upon the teacher to choose appropriate feedback suitable
for hislher class. The researcher will discuss two types developed by Ellis R. 2009
and Tunstall and Gipps (1996).

Typology developed by Ellis R. 2009 while investigating the effects of different type
of written corrective feedback was able to distinguish two sets of options relating to
strategy of providing feedback; the first, (direct, indirect, focus of feedback or
reformulation of feedback), and the second was the response of the learners to the

feedback by either revision required or attention to correction only.

The feedback typology developed by, Tunstall and Gipps (1996), was categorized
into two major types. descriptive and evaluative. Positive evaluative feedback
includes rewards, Positive personal expression Warm expressions of feeling and
general praise. Negative evaluative feedback includes punishments, Negative
personal expression Reprimands; negative generalization, genera criticisms, and so
on. On the descriptive side, however, all of the feedback has a positive intention.

Even criticism, if it is descriptive and not judgmental, is intended to be constructive.



From the anayses of, Tunstall and Gipps (1996), the first two types of feedback
mentioned, rewarding or punishing and approving or disapproving, can lead to
performance-goa orientation, which is evaluative. The third and forth types of
feedback, specifying attainment or specifying improvement and constructing
achievement or constructing the way forward, can lead to a mastery goal orientation,

which is descriptive.

The descriptive feedback should be specific and constructive, focused on individual
improvement and progress, recognizable to students’ effort, open to opportunities for
improvement, and encourages students to view mistakes as a part of learning, (V. J.
Barry 2008). When students receive this type of feedback, they will know why they
have made the mistakes and will be able to improve their learning (Tunstal &
Gibbs, 1996). With reference to this research, the judicious combination of both
evauative and descriptive types of feedback by the teacher creates the most

powerful support for learning.

2.3.1 Assessment of Mathematicsin the Classroom

Assessment of students is an important technique in teaching and learning process as
it seeks to collect and interpret data regarding learner’s academic achievement for
decision making. (A. B. Nsamenang and M. S. Tchombe 2011), define assessment as
the term generaly used to refer to all activities teachers use to help students learn
and to gauge student progress or the outcomes of the curriculum. The purpose of
meaningful assessment is to inform instruction by providing information about
student learning. This information can then be used to provide direction for planning
further instruction. Assessment should occur in authentic contexts that allow
students to demonstrate |earning by performing meaningful tasks.

Meaningful content and contexts for assessment help students by engaging their
attention and encouraging them to share their work and talk about their progress.
Students need to take an active part in assessment. When students understand
assessment criteria and procedures, and take ownership for assessing the quality,
guantity, and processes of their own work, they develop self-assessment skills. The
ultimate goal of assessment is to help develop independent, life-long learners who
regularly monitor and assess their own progress. To find out learners level of
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acquisition of knowledge and skills, teachers use diagnostic, summative and

formative assessment.

Diagnostic assessment evaluates pre-existing knowledge before the entry or
introduction of a new concept or rather new knowledge. According to (A. B.
Nsamenang and M. S. Tchombe 2011), Diagnostic assessment measures a student’s
current knowledge and skills for the purpose of identifying a suitable program of
learning. Summative assessment is used to measure achievement of the learners at
the end of the term or year or at the end of the course. It is traditionally used to dlicit
the level of learner’s achievement regarding the target course of study; Muammer
Calik (2008).Summative assessment is regularly used punitively to classify learners
as successful or unsuccessful. If the learner scores highly in a test, that student is
considered to have met the target and is label successful while those who score low
marks are considered to be weak and label failure. This culture has compromised
acquisition of desired knowledge and skills because it encourages rote learning and
examination malpractices such as cheating which is witnessed during national
examination. Most importantly, summative assessment has encouraged the declinein
transition rate and drop out in school as most learners particularly the low achievers

would not like to be embarrass with the results.

Formative assessment informs instruction and is used to determine whether at al
learning redly take place. It use assessment procedure that aims at improving
learners’ knowledge hence, enhance learning. Tunstall and Gipps (1996), describe
formative assessment as a process of appraising, judging or evaluating students
work or performance and using this to shape and improve their competence.
According to Sadler (1998), formative assessment refers to assessment that is
specifically intended to generate feedback on performance to improve and accelerate

learning.

Formative assessment improves learning in the classroom set up as opposed to
grading or labeling learner’s performance without any follow-up activity. Formative
assessment clearly concentrates on using feedback as an interactive tool to remediate
learning. Heritage, M. (2010),state that formative assessment is a process that takes

10



place continuously during the course of teaching and learning to provide teachers
and students with feedback to close the gap between current learning and desired
goals. Cathy Kinzer, Janice Bradley, and Patrick Morandi, (2013), further gave
definition of feedback as a type of formative assessment used to improve instruction
and provide mechanisms to support continued learning. In this connection therefore,
learners receive feedback, formally or informaly, as they engage in learning

experiences.

Feedback is the most important component of formative assessment since it play
significant role in learner’s academic progress. In learning and teaching process,
feedback foster learner’s cognitive developments which result in improve academic
achievement, (Muammer Calik, 2008). Teachers ‘transmit’ feedback messages to
students about what is right and wrong in their academic work, about its strengths
and weaknesses, and students use this information to make subsequent
improvements, D. J. Nicol andD. Macfarlane- Dick, 2006. Feedback employed by
teachers in the classroom can be motivational, evaluative or descriptive, based on
standards or learning goals, Cathy Kinzer, Janice Bradley, and Patrick Morandi,
(2013). The main purpose of this research is to explore descriptive feedback with a
clear goal of improving student achievement by guiding the learner on the steps to
take in order to improve academic achievement. According to, Melanie
Greenan,(2010),descriptive feedback helps students learn by providing them with
precise information about what they are doing well, what needs improvement, and
what specific steps they can take to improve. Its intention isto tell the learner what
needs to be improved and adso gives specific guidance as to how to improve the

learners’ reasoning.

2.3.2 Written Feedback and Achievement

Despite of several research and writing on written feedback, there are still
inconsistencies in the research which make it unclear what role written feedback
should play in formative assessment.

When ateacher is providing feedback to learners the purpose is to correct the errors
the learners commit while performing the task. In this case there must have been the
desired goa set by the teacher for the learners to achieve. However for certain

11



reasons learners could not performed as expected, the role of feedback then is to
bridge the gap between the set standard and the current performance. This opinion
was supported by Hattie and Timperley (2007) by asserting that the main purpose of
feedback “is to reduce discrepancies between current understandings and

performance and a goal.

There has been a lot of debate surrounding corrective feedback immediately after
John Truscott (1996, 2007), denouncing the effectiveness of error correction through
feedback. In his review and meta-analyses of different publication of previous
research, he recommended that corrective feedback in error correction is not only
ineffective but also harmful and should be abandoned. He cited the following
reasons; (a) Substantial research shows it to be ineffective and none shows it to be
helpful in any interesting sense; (b) for both theoretical and practical reasons, one

can expect it to be ineffective; (c) it has harmful effects.

According to Truscott 1996, the previous researchers compared the writing of
students who received error correction over a period of time with those of students
who have not. Their conclusion would be if correction isimportant for learning, then
the former students should be better writers, on average, than the latter. If the
abilities of the two groups do not differ, then correction is not helpful. The third
possibility, of course, is that the uncorrected students will write better than the
corrected ones in which case, correction is apparently harmful.

After making that sensitive statement, many other researchers came forward and do
more review of existing literature as well as carrying out more research in the field
of feedback and error correction to learners. Among the researchers who made their
contribution regarding Truscott claims are; (Bitchener, & Knoch, 2008); Sheen,
2007). Vicki J. Barry Hickman, NE Math, (2008), (Ferris, 2004; Guénette, 2007)
and many others.

According to the evidence advanced by sheen 2008, corrective feedback may
enhance learning by helping learners to (1) notice their errors in their written work,
(2) engage in hypothesis testing in a systematic way and (3) monitor the accuracy of
their writing. This opinion was reinforced by Ferris (1999, 2004) arguing that error
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correction is still necessary and useful, because most students prefer, need, and trust
teachers’ feedback. In particular, her 1999 response to Truscott’s 1996 article
guestioned his cynicism towards corrective feedback by referring to problems with
Truscott’s positions. (a) The subjects in the various studies are not comparable; (b)
The research paradigms and teaching strategies vary widely across the studies; and
(c) Truscott overstates negative evidence while disregarding research results that
contradict histhesis.

In emphasizing her sentiment, D R Ferris 2004, made further critical analyses and
review of a good number of both primary and secondary research surrounding error
correction, including those reviewed by Truscott. Ferris 2004 found that only six
studies actually examined error correction versus no error correction compared, of
the six studies, only two made the comparison over a period of time. Three studies
demonstrated evidence in favour of helpfulness of error correction, one finds
positive evidence for error correction but interpret it as negative, one was
inconclusive because of the missing information and finally one provided support for

Truscott claim by reporting that no advantage for error correction.

Ferris 2004 attributed different results obtained to the following factors; the type of
students, whether there was requirement for revision after error correction, the
instructors who provided the error feedback, how the error feedback was given,
whether or not particular error type was specified and operationalised for research,
whether or not there was control group, whether or not there was baseline or pretest
measure and the nature of posttest measure.

The review done by Ferris 2004, was in favour of error correction, but suggested
further investigation on error treatment, including feedback by teachers, as a
necessary component of instruction and therefore, must be done competently.

2.3.3 Timely Feedback and Achievement in M athematics

There has been a lot of debate whether feedback should be given immediately or
delayed after the learners have been given some tasks. However, the most puzzling
guestion is how immediate should it be given? Could it be after one hour or one day?
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And how long should we delayed? Is it five days, one week or one month? The
solution to these questions may proof difficult to get, however by looking at the
intention and the purpose of feedback may lead us closer to the answer. According to
Shute 2008, immediate feedback may be defined as right after a student has
responded to an item or problem or, in the case of summative feedback; right after
the student has completed a quiz or test. Delayed is usually defined relative to
immediately, and such feedback may occur minutes, hours, weeks, or longer after
the student completes some task or test.

The supporters of immediate feedback argue that immediate feedback hinder the
learner from confusion and keep the learning process efficient. Research on
immediate feedback, done by Corbett and Anderson (2001), found that any type of
feedback was better than no feedback. Another study of immediate feedback,
performed by Lee (1992) as cited by Mathan and Koedinger (2005), showed that
students given immediate feedback during instruction completed problems
significantly faster that those given delayed feedback and both groups performed
equally well on a posttest given the following day. The study also found that those
given delayed feedback exhibited better retention as they performed significantly
better on afact transfer task.

Feedback given immediately after a test like situation is best. In general, the more
delay that occurs in giving feedback, the less improvement there is in achievement.
From meta-analysis made by the renowned researchers, Marzano, R. J., Pickering,
D. J., & Pallock, J. E. (2001), found that feedback given immediately after a test
item has a relatively low average effect size of 0.19, and providing students with
feedback immediately after a test has the largest effect size of 0.72. From the study
of Marzano, R. J., Pickering, D. J., & Pollock, J. E. (2001), shows that giving tests
immediately after a learning situation has a very negligible effect on achievement,

but giving atest one day after alearning situation seemsto be optimal.

Opponents of immediate feedback argue that it may detract from individual control
over the problem-solving process. One study pointed out, “Immediate feedback may
reinforce the belief prevalent among many students that problem solving is an
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immediate and single-step process rather than the deliberate and reflective process
described by educational researchers” (Nathan, 1998 as cited by Mathan and
Koedinger, 2005).

There has been a genera view that immediate feedback provided to learners is
effective, due to the theory advanced by Skinner, (1958), in which teaching machine
was introduced. However, subsequent researchers debunked that theory and so far
came up with much different results. At the dusk of 1960 and at the dawn of 1970
there was a lot of research on timing of feedback with a contrary opinion as earlier
adduced. In an experiment conducted by Sassenrath and Yonge (1968), in which
learners were given atest immediately after giving them feedback and then a second
test 24 hours later. Their results show that the performance of learners who were
given immediate test was equivalent to those of learners who had their feedback
delayed. However, on the more important and realistic delayed test, learners who got
delayed feedback performed better than learners who got immediate feedback,
Thalheilmer (2008).

The purpose of providing learners with written feedback is to assist them to improve
academic achievement, especially where they have made errors. Feedback needs to
come while students are still mindful of the topic, assignment, or performance in
guestion, Thalheilmer (2008). It needs to come while they still think of the learning
goal as something they are till striving for, not something they already did. It
especially needs to come while they still have some reason to work on the learning
target. The longer the delay, the less likely it is that the student will find it either
useful or be able to apply the suggestions (Gibbs and Simpson 2005, Freeman and
Lewis 1998).

Brosvic, Epstein, Dihoff, and Cook (2005) found benefits to immediate feedback
over delayed feedback in afairly realistic classroom environment for learners taking
tests.

Timing of feedback depends on the several factors, among them is the purpose and
kind of task given to learners. Hattie and Timperley (2007) relates the timing of
feedback to the level at which the feedback is directed. For example, if feedback is
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directed at the task level, then immediate feedback can result in faster rates of
acquisition; if feedback is directed at the level of processing the task, immediate
feedback can detract from the learning of routine procedures and the associated
strategies of learning. Similarly, in their meta-analysis of the studies, Kulik and
Kulik (1988) reported that at the task level, some delay is beneficial, but at the
process level immediate feedback is beneficial if the feedback is intended to elicit
retrieval of the concept learnt. The experiment conducted by Neha Sinha (2012),
shows that delayed feedback on multiple-choice questions improved performance on

subsequent short-answer versions of those questions.

2.4 DWEF, Students’ Reflection and Errors in Mathematics

Learning is an active process, students learn by doing some activities, constructing
and building ideas, they also learn by speaking and writing. Most importantly, they
learn by thinking about experience, events and activities. This was termed as
reflective thinking and was first proposed by John Dewey and defined it as an active,
persistent, and careful consideration of any belief or supposed form of knowledge in
the light of the grounds that support it, and the further conclusions to which it tends,
John Dewey (1933). According to Phil Race (2002) 'The act of reflecting is one
which causes us to make sense of what we've learned, why we learned it, and how
that particular increment of learning took place. Moreover, reflection is about linking
one increment of learning to the wider perspective of learning - heading towards
seeing the bigger picture. Karen H. (2004) stated that Learners construct their own
meaning about situations drawing on both their cognitive skills (reasoning,
knowledge) and meta cognitive skills (intuition, self awareness). When something
new is experienced the learner recollects prior knowledge and tries to make a
connection into the existing cognitive or meta cognitive network of ideas. The
process of reflection provides a structure for these connections. Laurillard (1993)
draws a distinction between mediated learning (aided by a teacher) and non-
mediated learning (experiential). Reflection can help to supplement mediated
learning by helping the individua to make connections between the theory and
constructs they have learnt formally. In the article of (Boud, Keogh, and Walker
1985), entitled Turning Experience into Learning, identified three key phases of
definition of reflection: 1) returning to experience — recalling or detailing salient
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events, 2) attending to or connecting with feelings; and 3) evaluating experience —
re-examining experience in the light of one’s intent and existing knowledge,
integrating new knowledge into one’s conceptual framework.

This involves repeated thinking and searching upon encountering problems;
combined with observations of the surrounding environment, understanding of the
causal relationship stimulates deeper thinking. It is an important human activity in
which people recapture their experience, think about it, mull over and evaluate it
(Boud, Keogh and Walker, 1985). Reflection occurs in the mind of a learner and
enables that individual learner to increase the way they comprehend their own
thinking process. Therefore Reflection is a psychological activity that extracts and
forms meaning from experience, which contributes to reorganizing and restructuring
perceptions, Min Jou and Jaw-Kuen Shiau , (2012); To effectively change the
notions that are incorrect in the thinking of a learner, that particular learner need to
critically analyze their learning outcomes to not only get the right answer, but also to
rectify their misunderstandings. To do this students engage in the Mathematics
formative assessment that use descriptive written feedback provided by the teacher.
In the framework of this procedure, learner analyze their work, scores, and
descriptive feedback to assess their own work and identify errors, complete an
analysis of their errors - identifying the specific place where the error occurred and
explaining what went wrong, and self-reflect, Katharine W. Clemmer (2009). As
students reflect they respond to questions that engage them in exploring what next
steps are needed to achieve mathematical literacy and proficiency. Students analyze
the learning targets for which they were ready to demonstrate mastery, targets for
which they were not prepared, and the reasons for strengths and gaps in learning.
Learning is enhanced when students are encouraged to reflect on their own learning,
to review their experiences of learning, and to apply what they have learned to their

future learning, Katharine W. Clemmer, (2000).

Instructions provided by the teachers is expected to influence learners behavior
forever, however, the learners occasionally may forget how to solve a particular
problem, if at this point in time the learner is endowed with skills of reflective
thinking, then that problem will be solved. Descriptive feedback which is written on
the learner s work pointing out the errors committed by the learner will evoke the
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mind of the learner to remember how to solve the problem. According to the article
by Min Jou and Jaw-Kuen Shiau , (2012); viewed reflection as the process of
integrating experience or past perception with newly received perspectives before
further internalization into personal knowledge. Therefore, reflection is thinking
with the additional components of reflection. Paris and Ayres (1994) pointed out that
reflective thinking motivates students to learn; applying strategies to accomplish
specific objectives.

Reflection may occur before or after the action, which indicates that personal
knowledge is progressively formulated during actual working action. Regarding the
relationship between personal action and reflection, Elliott (1991) stated that
reflection originates from action, which suggests that reflection is generated from
collected information during personal action. From a teaching perspective, Schon
(1983) divided reflection into two major frameworks. reflection-on-action and
reflection-in-action. Reflection-on-action indicates that reflection occurs in the
interval after teaching and before planning and thinking. Reflection-in-action is an
attempt to adjust personal teaching and deal with responses during the process of
teaching. Carver and Scheier (1998) identified self-reflection as individualistic
survey, evauation, and comprehension of persona thoughts, feelings, behavior, and
self-awareness. Davis (2000) requested learners to perform self-reflection during the
process of learning; the action of reflection allowed the learners to re-survey, test,
and modify existing thoughts and knowledge, which further achieved improved and
more structured comprehension. Costa and Kallick (2000) believed that students
who could conduct self-reflection were more able to gain cognitive structure among
teachers and classmates as they had a clearer understanding of their own steps in

reasoning.

Learners reflect on their studies so that they are able to identify the points of
weakness and strengths. Where the students are doing badly they should have
remedia program guided by descriptive feedback. However, it is imperative for the
success in the 21% Century that the students become reflective and meta-cognitive
thinkers who are able to independently determine next steps for their own learning,
Melanie Greenan 2010.
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2.5.1 Attitude Towards M athematics

Attitude is a very important component of learning, it is a belief and feelings one
have towards something. According to Newstrom and Davis (2002), as cited by
M’Kiambi Kinanu Jannis (2013), attitudes are feelings and beliefs that largely
determine how one perceives their environment, commit themselves to the intended
actions and intimately behave. Nicolaidou M. & Philippou G. (2003), refers to
attitude as alearned predisposition or tendency of an individual to respond positively
or negatively to some object, situation, concept or another person. This positive or
negative feeling is of moderate intensity and reasonable stability; sometimes it is
especialy resistant to change. To change attitudes, the new attitudes must serve the
same function as the old one, Akinsola & Olowojaiye (2008). Instructional design
can create instructional environments to effect attitude change. In the greater realm
of socia psychology, attitudes are typical classified with affective domain, and are
part of the larger concept of motivation (Greenwald, 1989).

For alearner to do well in mathematics he/she must have positive attitude towards it.
Attitude towards mathematics plays a crucia role in the teaching and learning
processes of mathematics. It affects students’ achievement in mathematics. Students’
success in mathematics depends upon attitude towards mathematics. It also
influences the participation rate of learners, Muhammad S. F. and Syed Z. U.
S.,(2008). The teaching method, the support of the structure of the school, the family
and students’ attitude towards school affect the attitudes towards mathematics.
Usually, the way that mathematics is represented in the classroom and perceived by
students, even when teachers believe they are presenting it in authentic and
contextual way can stand to alienate many students from mathematics Furinghetti
and Pekhonen, 2002). Researchers concluded that positive attitude towards
mathematics leads students towards success in mathematics. Severa studies have
shown that positive attitudes are conductive to good performance. The analysis of
the data by Nicolaidou M. & Philippou G. (2003), whose basic aim was to explore
relationships between students’ attitudes towards Mathematics, self-efficacy beliefs
in problem-solving and achievement and also the possibility of attitudes to predict
problem-solving performance, revealed that a high proportion of students hold
positive attitude towards mathematics. Their answers on the linear scale indicated
that 50% adore Mathematics, while 21.8% consider the subject as one of their
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favorite lessons. 18.1% declare neutral, choosing the middle of the scale, and only
10.1% express negative attitudes, hate and disgust.

However, an individual’s attitude towards Mathematics can be influenced by many
factors. It is generally held that females exhibit less postive attitudes towards
mathematics than males do. The foundation of success, regardless of our chosen
field, is attitude.

Attitude is a phenomenon which is learned from the socia environment, it is not
inborn. Students acquire positive attitude towards mathematics from their peers,

parents and teachers and also negative attitude equally from the same sources.

Students who believe Mathematics to be difficult do not work hard in class and put
more effort in other subjects because they are aready have a believe that
mathematics is difficult and are only waiting to fail in it since Mathematics is a
compulsory subject in KCSE, Such students can attend Mathematics classes
sluggishly. Some of these students may end up joining the teachers training college
to train as teachers and transmit that negative attitude to younger generation of
students. Teachers should direct their efforts towards attitude devel opment as well as
academic growth. M’Kiambi K.J. (2013), stated that teacher’s own attitude is very
important. A teacher is not likely to succeed in training others to enjoy what he
himself does not appreciate. Therefore Mathematics teachers should avoid
comments such as; Mathematics is difficult in presence of their students and also
teachers teaching other subjects.

Attitudes are psychological constructs theorized to be composed of emotional,
cognitive, and behavioral components. Attitudes serve as functions including social
expressions, value expressive, utilitarian, and defensive functions, for the people
who hold them (Newhbill, 2005). In summary from the aforementioned importance
attached to attitude towards mathematics the researcher intention is to determine
whether the use of descriptive written feedback in formative assessment can improve

the attitude of students towards mathematics.
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2.5.2. Students and Descriptive Written Feedback

Since learners are material form of teaching, it is imperative to seek their opinion on
how they perceive descriptive written feedback on their work. Traditionally, it is a
common practice among the teachers to correct learner’s misconception, after
administering some task given to learners in form of assignment or written quiz,
Learners would like to have the errors corrected by their teachers, however the mode
of error correction, learners have varied opinion when they are Provided with written
feedback which is descriptive. While carrying out the study, the participants of
Ahmed Nazif, Debasish Biswas & Rosangela M. Hilbig (2005), agree that feedback
is helpful to learning, they appear to differ in certain aspects regarding their
preference for and attitudes towards feedback and its various form.

A good number of publication by various researchers shows that learners perceive
feedback as one strategy for relearning where they misunderstood, while many other
studies view written feedback as a waste of time as they do not have time to read
feedback written by the teachers. The findings of the research done by Mariétte
Koen, E.M. Bitzer2 and P.A.D 2012, suggested that written feedback enabled
students to read both the diagnosis of their errors and the suggestions on how to
improve. They said that students believed written feedback to be meaningful because
they could aways go back to reread the feedback and reflect on it again, hence
students are keen to receive written feedback because it is personal. Through the
work of Selmen Salima,(2006), of investigating the students’ attitudes to teachers’
feedback in writing. The results show that the students are interested in avoiding
errors in their writing, and therefore, want and expect their teachers to correct all

errorsin their written work.

In the study of Katrien Struyven, Filip Dochy and Steven Janssens,(2005); they
found that provision of feedback on assessment was considered a valuable form of
support for learning. They said effective feedback was in their view critical to ‘build
self confidence, their findings reports that the students were enthusiastic on
receiving DWF and could be found saying, "DWF help us evaluate ourselves” and
students wanted more of it. Students preferred one-to-one tutorials as a method of
providing effective feedback, while recognizing that staff pressures made this
difficult.

21



In the analyses of Santos and Pinto, (2009), who had the opinion that feedbacks
have been ineffective not due to its form as such but due to the students perception
of the task itself, found that student with low achievement, values more reaching a
correct answer rather than the explanation of the process use to reach that answer.

Referring to the study done by Vicki J. Barry, 2008, who found out that descriptive
feedback is so important for students because many of them do not have many
opportunities to reflect on their learning. She said having the studentsto do so at first
was challenging because finding how they solve a problem wrong was more difficult
than just counting it wrong. But after some practice and modeling, students became
more comfortable and the anxiety of feedback turned into a good thing. In her study
more students started turning in more of their homework and they started showing
more of their work on their assignments because they did not want to be left out of
the feedback sessions. The students also went from stressing about giving feedback
to begging for it when they did not receive any.

The findings of Camella Buddo 2013, suggest that collectively, the students’
perceptions of the teachers’ classroom practices for teaching mathematics ranged
from moderately positive with a mean of 2.11 and standard deviation of 0.39. He
further stated that the main purpose of assessment is to determine what the students
know and can do, and to provide feedback to the students on their areas of strengths

and weaknesses,

The research that was done by Grami, G. M. A. (2005), in Saudi Arabiain English
language demonstrates that student writers by all means desire and expect feedback
from their writing teachers. It a'so shows that students do believe that they benefit a
lot from such feedback. This can be easily noticed through their high responses
means which certainly show solid evidence that they appreciate error feedback.

The study of Rowe, A.D. and Wood, L.N. (2008), who investigated students’
perceptions of feedback, when they were given an opportunity to reflect on the
importance of feedback in their learning, clearly showed that improvements in the
way feedback is communicated by academic staff would increase quality of the

student experience.
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2.6 Goal Directed Feedback and Achievement in M athematics

Teachers in several occasions provide goal directed feedback to the learners, with
the purpose of furnishing them with substantial information regarding their
performance towards established standard. For the learner to remain motivated there
must be close connection between the goals of the learner and the set standard. If the
goals are set too high such that the learner is not able to attain, the learner will be
discouraged and is likely to abandoned it altogether, and if the goals are too low
such that their achievement is guaranteed, the learners loses impetus to put more
effort on their work, Shute V.J., (2007). Feedback must be well defined and be

directed towards goal attainment.

The attributes of quality formative assessment include established learning goals and
clear explanations of the goals and criteria for students to meet those goals, Valerie
J. Shute, (2008). For students to remain motivated and engaged, literature suggests
that performance goals need to be personally meaningful to students, and there needs
to be an expectation that they can be attained, Bransford, Brown, and Cocking
(2000).

Feedback informs the learner whether the set goal has been attained or not, if the
goa is achieved, it alows the learner to set a further appropriate goal. Thus
redirecting learners back to the initial target hence focusing their attention on a
definite goal. According to Hattie and Timperley (2007) effective feedback must
answer three questions, these are; Where am | going? (the goals); How am | going?
(What progress is being made toward the goa?); and Where to next? (What do |
need to do to improve?). In looking for the answers to the above questions, Hattie
and Timperley (2007), identified four levels at which feedback is directed to in order

to influences its effectiveness.

First, when our attention is focused on the task level, we are concerned primarily
about shrinking the gap between actual performance and performance goals. Thisis
the intended outcome of most feed-back interventions, and it should ultimately result
in improved performance, (Kluger, A. N., & DeNisi, 2011). Feedback can be about a
task or product; these explain how atask is being performed, whether the solutions
are right or wrong. At this level feedback guide the learner in acquisition of more
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important information. This type of feedback is also referred to as corrective
feedback. Feedback about the task has been found to be more powerful when it
corrects misconceptions than when it alerts students to lack of information (Hattie &
Timperley, 2007). However, one problem with feedback about the task is that it may
not transfer to other tasks because it is specific to the particular assignment. In that
sense, athough it contributes to better learning for the task at hand, task feedback
does not contribute to further learning. According to, (Hattie & Timperley, 2007),
too much feedback at the task level could make the learners to use trial and error to
arrive at the immediate goal rather than applying the required strategy to attain the
goal.

Second, feedback can be aimed at the process used to create a product or complete a
task. This kind of feedback is more directly aimed at the processing of information,
or learning processes requiring understanding or completing the task, (Hattie &
Timperley, 2007). For example, in a situation where a learner is given a problem
like,x® + x — 6 = 0.The teacher using written feedback can ask the learners to
factorize first in order to get the roots of the equation. According to (Hattie &
Timperley, 2007), feedback information about the processes underlying a task can
act as a cueing mechanism and lead to more effective information search and use of
task strategies. Providing the cues assist learners in regjecting incorrect ideas and
show direction for searching and strategizing. Charmon Naroth (2010) reiterated
that, feedback is most effective when the two are combined. Feedback about
processes shows students the connections between what they did and the results they
got.

Third, feedback to students can be focused at the self-regulation level, including
greater skill in self-evaluation or confidence to engage further on a task, (Hattie &
Timperley, 2007). Self-regulation is the process students use to monitor and control
their own learning. Self-regulation can lead to students seeking, accepting, and
acting on feedback information or not. Hattie and Timperley (2007), identify six
aspects of feedback at the self-regulation level that affects the effectiveness of
feedback: the capability to create internal feedback; the ability to self-assess; the
willingness to invest effort into seeking and dealing with feedback information; the
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degree of confidence in the correctness of the response; the attributions about

success or failure; and the ability to seek help.

Fourth, feedback can be personal in the sense that it is directed to the "self.” Kluger,
A. N., & DeNisi, (2011), stated that feedback interventions that focus our attention
a the level of the self can interfere with subsequent performance by diverting
attention away from the task to questions of who we really are. Feedback about the
person is generally not a good idea, claimed by Hattie and Timperley (2007), for two
reasons. First, it doesn't contain information that can be used for further learning, so
it's not formative. Second, and more insidious, feedback about the person can
contribute to students believing that intelligence is fixed; finally these strategies have
anegative effect on learning.

For feedback to be most useful, it should be directed to a specific level of skill or
knowledge. A study by, Marzano, R. J., Pickering, D. J., & Pollock, J. E. (2001),
assert that feedback should be criterion referenced, as opposed to norm-referenced.
When feedback is norm-referenced, it informs students about where they stand in
relationship to other students. This tells students nothing about their learning.
Criterion-referenced feedback tells students where they stand relative to a specific
target of knowledge or skill. In fact, research has consistently indicated that criterion
referenced feedback has a more powerful effect on student learning than norm
referenced feedback.

2.7 Theoretical Framework
This study is based on the theory of cognitive theory postulated by Piaget, (1980)
and social constructivist theory advanced by Vygotsky’s (1978).

2.7.1 Cognitivist Learning Theory

Cognitive theory emphasizes on the internal mental structures of the learner, thus
lending itself to abstract information processing rather than actual behaviors”
(Geregae 2001), cited by Charmon N. (2010). Cognitive theorists acknowledge the
importance of reinforcement; however they underscore its role in providing feedback
about the correctness of responses over itsrole as a motivator.
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According to Piaget, humans have two ways of adapting to the external world and
the acquisition of knowledge: first, new information and experiences are
incorporated into preexisting schemata (assimilation) or; second, if the pre-existing
schemata do not exist or do not correspond to the experience, new ones must be
created or old ones must be changed to accommodate the new information
(accommodation). Through assimilation and accommodation, the internal mind and
the external world find a balance (equilibrium), Anderson T., (2010).

In Piaget’s theory of cognition, assimilation occurs when individuals integrate new
information into existing knowledge. According to Piaget (1980) assimilation is just
the proof that structures or schema already exist and that external stimuli can only
modify behavior to the degree that it is integrated with prior structures. Hence, in
accordance with cognitive theory, Anderson T, (2010), stated that abstract formal
mathematical knowledge such as symbols and computational algorithms can only
make sense to learners if it is related to their existing informa knowledge of
mathematics. Baroody and Ginsburg (1990) state that assimilation and interest go
hand in hand, therefore learners will only assimilate new information if it makes
sense to them and arouses their interest. This was first proposed by Piaget when he
stated that it is not the environment that stimulates the child, rather the child takes
the initiative to respond to those features which are meaningful to him from the

environment.

According to Katrin Rolka, Bettina Rosken and Peter Liljedahl,(2007),the new
information the learners receive may form an apparent identical fit with an existing
idea. This means that the students are able to make sense of the new information on
the basis of their existing knowledge. The example which can be cited is when
students are introduced to new concept such as raising to the power of, e.g. 5. the
learner will deal with that problem as 5x5. In the view of approximate fit; the new
information form an approximate fit with an existing idea in which aspects are seen
to be related, but details may be unclear. These students encounter new ideas but do
not give up old ones. However, even if contradictory, they do not reach a situation
where a cognitive conflict could take place. Hence, new information is assimilated
but not accommodated. For example the learner may take 5 10 mean 5x2 instead of
5x5. But in a situation where the learner cannot find any idea closer to the new
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concept, according to Katrin Rolka, Bettina Rosken and Peter Liljedahl,(2007), the
new information is acknowledged as not being explained by the ideas tried so far.
This incomplete fit of information results in a cognitive conflict. When students
experience an incomplete fit they try to reduce the conflict by seeking information
which might provide a solution. The role of cognitive conflict is a central condition

for conceptual change.

For accommodation and assimilation to take place it would require constant
communication between teacher and learners. In order to replace or reconstruct
existing ideas learners should receive continuous feedback on their thinking
processes. Assimilation and accommodation are aso closely related to meta-
cognition and self regulation in learning. The more the learner is responsible for the
learning process, the deeper and more successful their learning will be.

Piaget also asserts that, in responding to the environment, the child engages in two
types of activity — physical and logico-mathematical. Physical activity is when the
child notices attributes of objects, features of situations and so forth, in the
environment. This provides him with specific knowledge about the world he livesin.
But there is a second logico-mathematical level of activity, which is the basis for the
construction of the child’s intellectual structures. Bliss (2002) as cited by Charmon
N (2010), provides the following example to illustrate the point: “A child arranges a
row of pebblesin a straight line, counts them and finds they are ten. He rearranges
the pebbles in a number of patterns each time finding that the result is ten. What he
learns is that the number does not change regardless of the pattern”. Piaget
emphasizes that it is the child’s actions that are important not the objects. The
pebbles could be replaced with any other object.

Schema can be regarded as the structure that is responsible for the interpretation of
the environment (Piaget 1980). The “integration of new objects or situations or
events into previous schemes” (Piaget 1980) leads to the creation of a mathematical
environment in which the construction of knowledge takes place. For example,
adding and subtracting two and more digit number involves only assimilation of the
extra digits, at least until an algorithm is presented for dealing with large numbers,
such as column addition and subtraction.
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Feedback from a cognitivist perspective focuses on facilitating learning so that
learners can create accurate mental representations and connections. Feedback to
learners aims to focus their attention on key features of the new information, correct
misconceptions, and assist learners to assimilate new knowledge with existing
knowledge. As an example, when learners use their existing knowledge about
subtracting whole numbers and apply the same strategy for subtracting fractions,
rather than accommodating to fractions as new objects, feedback to learners must
emphasize that only fraction parts that have the same denominator will have

numerators subtracted.

2.7.2 Social Constructivist Theory

The adoption of constructivist learning theories in educational practice has favoured
the integration of assessment, teaching and learning in a process that stresses the
formative functions of assessment. Students are involved as active and informal
participants, while feedback from assessments is viewed as forming an important
tool in facilitating student progress in learning, Tong Siu Yin Annie, (2011). Social
constructivist theory holds that a child first develops new learning during
interactions with adults or more competent peers. These learning are then
internalized to become part of the child’s psychological world. This means that what
the child is able to do in collaboration today he will be able to do independently
tomorrow. According to Nicholas (2008) “social interaction is critical to learning in
the zone of proximal development” and it is through feedback, suggestions and
guidance from adults or competent peers that learners are supported to accomplish a
task. Zone of proximal development as defined by Vygotsky’s (1978) is the distance
between the actual developmental levels as determined by independent problem
solving and the level of potentia development as determined through problem
solving under adult guidance or in collaboration with more capable peers. The zone
of proximal development defines those functions that have not yet matured but arein
the process of maturations. This applies equally to voluntary attention, to logical
memory, and to the formation of concepts. Emphasis in the Vygotsky’s (1978)
proposed that all mental processes exist first in a shared environment and then move
onto anindividua plane.
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In the study of Chaiklin S.,(2003), he stated that the common conception of the zone
of proximal development presupposes an interaction between a more competent
person and a less competent person on a task, such that the less competent person
becomes independently proficient at what was initially a jointly-accomplished task
and thus learning becomes properties of the learner.

From the definition of ZPD, Chaiklin S. ,(2003),categorized it into three aspect, the
first aspect focuses on the idea that a person is able to perform a certain number of
tasks alone, while in collaboration, it is possible to perform a greater number of
tasks.

The second aspect emphasizes how an adult or teacher or more competent person
should interact with a child. Sometimes this aspect is presented as the defining
characteristic.

The third aspect focuses on “properties of the learner”, including notions of a
learner’s potential and/or readiness to learn. This aspect often seems to inspire the
idea or expectation that it will be possible to greatly accelerate or facilitate a child's

learning, if the zone can be identified properly.

The construction of knowledge takes place as a person interacts with and explores
the world, but ultimately “cognition occurs in the mind of the individual and learners
make intellectual sense of the materials on their own” (Felix, 2005), as cited by
Charmon N. (2010). Vygotsky (1978) theory recognize that the social and cultural
worlds we inhabit play a significant role in how we view the world and acquire new
knowledge; essentially, meaning and understanding of the world are products of
socia interaction and discovery. Instead of being passive vessels waiting to be filled
with knowledge, people are socia creatures who gain knowledge by their
interactions with their environments. According to Origa J.O (2000), teachers have a
responsibility to organize learning environment in such a way as to evoke the
construction of knowledge that is objective of a socially recognizable. He stated that
knowledge is objective and socially recognized if it is acceptable to others (experts)
in the same knowledge domain. VVygotsky felt that “cognitive operations originate in
socia interactions and emphasized the role of language and culture in cognitive
development as frameworks through which humans experience, communicate and
understand reality”.
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Scaffolding is a concept mostly associated with Vygotsky’s social constructivism
and his theory of the zone of proxima development (ZPD), which he defined as a
process that enables a child or novice to solve a problem, carry out a task or achieve
a goa which would be beyond his unassisted efforts. The ultimate goa of
scaffolding is to provide this initia guided help which then leads to greater self-
sufficiency in future tasks. Asalearner is scaffold by a more able source, the process
of guided learning to acquisition of new knowledge begins. Learning, according to
Vygotsky (1978), takes place within the ZPD and the space between what is known
and what is not yet known. To bridge this gap, a more knowledgeable teacher,
parent, or peer helps facilitate learning as students build up new forms of knowledge.
It iswithin this gap, between the actual and potential, that learning occurs.

According to Vygotsky’s (1978) theory, a naive learner needs to be scaffold by
more competent person through the new concept which is being introduced. As the
learner continue to perform the same task repeatedly in collaboration with the
teacher through descriptive written feedback interaction the learner becomes more
knowledgeable, the intensity of assistance through feedback is then gradually
withdrawn, eventually the learner can perform that particular task independently. At
this level the learning becomes property of the learner since he can interpret his
learning aone. In this study, the role of the teacher is to facilitate learning by
providing learner with descriptive written feedback while the learner uses the

feedback to correct the wrong work.

2.8 Conceptual Frame Work

The conceptual framework below is based on independent variables, moderating
variables and dependent variables. The independent variables are; written feedback,
students’ reflective thinking and attitude of students towards mathematics, timing of
feedback and goal directed feedback. The moderating variables are exposing errors,
cognitive conflict, socia interaction and independent study and dependent variableis
achievement. When the independent variables are manipulated and modify by
moderating variables they create an impact on the dependent variable.
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Figure 2.1 Conceptual framework on DWF
| nput

The teacher’s descriptive
written feedback.

Students’ reflection on errors

Process
Attitude of students toward -Exposing errors Product
mathematics -Cognitive conflict -Achievement

YAY,

-Socia Interaction

-Independent study

Timely descriptive written
feedback.

Goal directed descriptive
written feedback.

AN

Rel ationship between variables in the study

The figure above shows rel ationships between dependent and independent variables
of the study. As shown in the table, input such as; the teacher’s descriptive written
feedback, Students’ reflective thinking on descriptive written feedback, attitude of
students towards mathematics, timely descriptive written feedback provided to
student and goal directed descriptive written feedback, considered during assessment
procedure of mathematics. The process of that input would then be exposing errors
from the learners, cognitive conflict interaction between the feedback and the
learners during independent study, the performance of mathematics is expected to

improve.
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2.9 Summary of Literature Review

The literature review that has been carried out in this study regards descriptive
written feedback which is used in assessment of mathematics in particular even
though in some article reviewed it was somehow general while others such as
Truscott, Elis, Guannette was carrying out study in English as a second language,
however education is about borrowing knowledge. There has been some inconsistent
in the study of feedback, the researchers hold different views of the use of feedback
in error correction with some even asserting that it should be abandoned becauseitis
harmful. With regards to time of feedback, the researchers hold different view point.
Some are for immediate feedback while others are for delayed feedback. But a
greater concern is the purpose in which the feedback is applied for that make the

difference.

Student attitude towards mathematics is of paramount important; it is next to
impossible for students to excel in mathematics when their attitudes are negative
towards mathematics. Poor performance in KCSE is attributed to attitude. Attitudes
are carried by both students and teachers. A student who has lost hope in doing well
in the subject will not put extra effort and is bound not to do well. A teacher whose

attitude is negative will not make an extra effort to assist the students.

Student’s errors and misconception should be identified and exposed as they are the
sign of misunderstanding. Origa J.O. (2000) stated that the incorrect response is
more useful than correct response because they are used as a symptom in the
diagnosis of learner’s conceptua difficulties. Achievement of high performance in
mathematics is most critical in Konoin District and Kenya as a whole if the much
dream vision 2030 is to be realized. The most important point is that the DWF

should have impetus to facilitate better performance in mathematics.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction
This chapter covers the research design, target population, sampling and sampling
procedures, research instruments, validity of the instruments, reliability of the

instruments, data collection procedures and data analysis techniques.

3.2 Resear ch Design

Rosenthal and Rosnow (1991) define design as a "blueprint that provides with a
detailed outline or plan for the collection and analysis of data. According to
Kerlinger (1986), “a research design is a plan, structure and strategy of investigation
so conceived as to obtain answers to research questions or problem. The plan is the
complete scheme or program of the research. It includes an outline of what the
investigator would do from writing the hypothesis and their operational implications
to the final analysis of the data’. For the researcher to obtain the objective of the
study, quasi-experimental design involving Solomon’s Four of Non-Equivalent
Control Group was used. According to Mutai (2000) as cited by M’Kiambi K.J.
(2013) stated that quasi-experimental design of the non-equivaent group helps in
comparison of effects of two groups, where one is treated and the other is not.
Treatment in this case involved exposing the experimental group to descriptive
written feedback which was provided by the mathematics teacher where as control
group was not given any feedback. Among the students who were provided with
written feedback they were further subdivided into two groups, one group was given
goal directed feedback while the other group was provided with the genera
feedback. Both of the groups receiving feedback were divided into two again with
the teacher giving one group feedback immediately and the other group received
feedback after some delays of one week. This design was suitable for this study
because the achievement of the group that received descriptive written feedback was
compared to the achievement of those groups which did not received descriptive
written feedback. This study was of the non-equivaent design because the learners
who participated in the study varied in number and characteristics.

Experimenting with descriptive written feedback was done without affecting the

existing classroom environment. Regular teachers taught the learners their usua
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lessons without the presence of the researcher. This avoided a situation whereby the
learners were responding to satisfy the researcher. In the study, the students were
either in the experimental category or the control group. All the groups were pre-
tested before putting them into treatment and control to determine the attitude they
have towards mathematics. They were also post-tested to determine whether there

was any change in the attitude towards mathematics.

Figure 3.1: Treatment and Control Groups

Group Pre-test Treatment Post- Test
Cl P1 -

C1 P1 - P2

TM1 P1 TM2 P2

TF1 P1 TF2 P2

TG1 P1 TG2 P2

TD1 P1 TD2 P2

C1-Control group

TM 1-treatment group exposed to immediate DWF
TF1-Treatment group provided with DWF
TG1-Treatmentmgroup provided with goal directed feedback
TD1 -Treatment group provided with delayed DWF
P1-Pre-test group

TM2-Treament group provided with immediate DWF after testing
TF2-Treament group provided with DWF after testing
TG2-Treament group provided with goal DWF after testing
TD2-Treament group provided with delayed DWF after testing
P2 - Post tested group

3.3 Target Population

The target population involved 10 secondary, 360 form two students and 13 form
two mathematics teachers in Konoin District of Bomet County. The researcher
targeted form two students and teachers of mathematics. The researcher selected

form two class because they have not chosen the subjects for registration with
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KNEC in KCSE which is a national examination. Form three and four have already
set their minds on what to do and form one are still new in Secondary school and

therefore, are not exposed to subject selection in this point in time.

3.4 Data Collection Procedures

The procedure for data collection entailed using questionnaires which was
administered through drop and pick method to the units of analysis those were class
teachers and students. Two sets of questionnaires tailored for the two categories of
respondents were administered. In addition, a face to face interview was aso used.
The data was collected by the researcher with the aid of a research assistant who was

the form two mathematics teachers, in al the sampled schools in Konoin District.

3.5 Sample Size and Sampling Procedures

The sample size of the study involved 30 secondary schools located in Konoin
District. Out of these, a sample of 10 schoolswith 13 form two mathematics teachers
and 360 students were sampled in a random manner with regard to location and
population size. According to Mugenda and Mugenda (1999), 20% to 30 % of the
population is adequate, however, the larger the better. The researcher therefore

sampled 30% of the secondary schoolsin the District

3.6.1 Resear ch Instruments
The study used the students’ questionnaire and teachers’ questionnaire and also

students’ achievement test

3.6.2 Questionnaires

The questionnaires were filled by Mathematics teachers and the students. The
guestionnaire for teachers had two sections. Section one gathers demographic
information of the respondents while section two gathers information on the effects
of descriptive written feedback, the option in this questionnaire was either yes or no..
The questionnaires for students were of two types; one was testing the attitude of
students towards mathematics, this was open ended questions and students were
required to fill those questionnaires basing on thereon experience. This questionnaire

was provided to the students on the first visit to the school by the researcher i.e
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before the treatment was conducted and after the two sets of achievement tests. The
other questionnaires regards evaluation of DWF, the researcher selected likert scale
with five points in this questionnaire. It was provided to the students after the two
sets of achievement test and also the other questionnaire.

3.6.3 Student Achievement Test

SAT consisted of ten questions covering the topic under study, gradient and equation
of straight lines (Appendix I). The test was used to check learners’ achievement after
the topic was covered. In order to ensure that the testing in the pretest had the same
level of difficulty as those in the post test, the researcher ensured that the test items
were the similar in both cases. However, there was need to create an impression
among the learners that they were doing a different paper. This was done by
changing the values of the items in questions. Since the post test (SAT) was done
after one month, then the probability of the pretest influencing the performance of
the post test was greatly minimized. The researcher also ensured that the students
had no clue that the similar questions will be repeated. This was done by agreeing
with the teachers that the pretest was not discussed in the class. The test was marked
out of thirty

3.7 Validity of the Instruments

According to Kombo and Tromp (2006), validity of atest isameasure of how well a
test measures what it is supposed to measure. In order to ensure the validity of the
instruments, content validity of the instrument was matched with the objectives of
the study, the researcher was aso guided by the supervisor in ensuring that the
validity was enhanced. The questions set in achievement test were from form two
syllabus, the department of mathematics in the school assisted the researcher in
setting the tests. The students were taught by their regular teachers using the scheme
of work developed by the researcher before that test was given to students.

3.8 Instrument Reliability
Reliability is the measure of degree to which research instruments yields consistent
results or data after repeated trials. The researcher used test re-test to determine

students’ attitude towards mathematics. To test reliability of students’ attitude
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towards mathematics, pre-test and post- test of their opinions towards mathematics
were analyzed and Pearson moment of correlation was calculated among those
students in control group. To determine the reliability of achievement test the
researcher used alternate form reliability. According to Lammers, W. J., and Badia,
P. (2005), alternate form reliability is the authenticity established by carrying out
two different forms of the same test to the same individuals. This method was
convenient because it avoided the problems that come from the test-retest method.
With the aternate form reliability method, an individual is tested on one form of the
test, and then again on a comparable second form. This method is used more than the
test-retest method because it has fewer related problems, including an abundance
reduction in practice effects. The following are reliability coefficient of control
group;

Figure 3.2 reliability coefficient of control group

SAT1 SAT2
8.02 7.29
10.52 12.12
12.08 13.77
14.42 15.52
9.81 10

The formuta used is Pearsoni.e.
_ Xa-xiy-3)

R xy= V(-7 Bl =711

20,2602

31,1049

=0.973

Rxy=

Reliability index of 0.973 of achievement test is very high.According to Mugenda
and Mugenda (1999) a coefficient of 0.80 or more will ssmply show that there is
high reliability of data. Thisimpliesthat the test was highly reliable.

3.9 Data Analysis

Data analysisis the process of bringing meaning to raw data collected (Mugenda and
Mugenda, 1999). The researcher did data editing, coding, classification and
tabulation. After data collection, the researcher also scrutinized the instruments for
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completeness, accuracy and uniformity. Data collected was analyzed using both

descriptive and inferential statistics. Descriptive statistics involved tabulating data.

3.10 Ethical Considerations

Participants were given the assurance that their identity would remain anonymous in
order to uphold their privacy for the sake of any aspersions that may be cast on their
institutions. The participants were also assured that the data collected will be kept
confidential and only used for the purpose of the study. The researcher also ensured
that the respondents were protected from any possible harm that might have risen

from the study.
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CHAPTER FOUR
RESULTS AND DISCUSSIONS

4.0 Introduction

This chapter presents the results of the analysis, interpretation and discussions of the
findings. The presentation is done based on the five research objectives and the
hypotheses of the study. The purpose of the study was to explore how descriptive
written feedback affects performance of mathematics. In particular, to explore
quality of work done by the learners after descriptive written feedback is provided.
And more importantly, the expected change in attitude towards mathematics among

the learners in secondary schoolsin Konoin District of Bomet County.

This chapter is divided into six sections. The first section analyses the return rate of
the research instruments. Thisis followed by the second section which discusses the
findings based on the first objective that focuses on the relationship between DWF
and students achievement. The third section focuses on the findings on the
relationship between DWF and students reflection on errors. The fourth section
focuses on the relationship between DWF and students attitude towards
mathematics. The fifth section focuses on the relationship between timing of DWF
and students achievement. The last section focuses on the relationship between goal
directed DWF and achievement.

4.1 Rate of Return of Questionnaires
All the thirteen teachers responded and returned their questionnaires. The

guestionnaires for students were three hundred and sixty one, they were all returned.
Thefirst set and second set of achievement test was aso delivered and waited for the
students to compl ete before they were collected for marking and analysis. This was
made possible by the fact that the researcher delivered the questionnaires personaly
and waited for the respondents to fill the questionnaires and to answer the question
in the test, however, there were some instances when the students were absent when
the test was on or the questionnaires are being filled, though it was a small

percentage.
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4.1.1 Responses From Students

These are the students who were either in the control or the experimental group.
Those in the experimental group were treated by being exposed to DWF which is
either directed towards the goal or not and also DWF which is either immediate or
delayed. The study involved 361 students drawn from 10 different schoolsin Konoin
District. Teachers’ questionnaires involve 13 mathematics teachers who teach form

two students.

Table4. 1 Number of Respondents

Respondents  Population Sample Percentage
Schools 31 10 32%
Students 1605 361 22%
Teachers 41 13 32%
Total 1676 373 22%

4.1.2. Response From Mathematics Teachers

The thirteen teachers who were given questionnaires from the sample schools of
study filled the questionnaires as the researcher waits this means that all them were
return. The responses from teachers are shown on the table 4.2;

Table 4.2, Response from mathematics teacher s on use of DWF

CONTENT YES | NO
DWEF and achievement 11 2
Feedback timing 6 7
Goal directed feedback 12 1
DWEF and error correction 12 1
Attitude towards mathematics 11 2

The thirteen mathematics teachers who teach form two responded to questionnaire in
appendix ii, the responses are tabulated in table 4.2.From the table, 11 teachers
provide their learners with written feedback whenever they give them some task in

form of test, assignment or quizzes and only 2 did not provide. Those teachers who
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provide feedback within 4 days were 6 while those who provide DWF after5 days
were 7 teachers. The teachers who provide learners with feedback which is directed
towards the goal were 12 while only 1 did not provide. The number of teachers who
admitted that the DWF provided to students assists the students to reflect on errors
they make were 12 while only 1 believe that it does not help students to reflect on
errors. There were 11 teachers who believed that students like DWF and only 2 do
not believe that students like.

4.2.1. DWF and Achievement in Mathematics

The first objective was to determine the influence of teachers DWF on achievement
of mathematics in Konoin District. To achieve this objective, the sampled students
were put in two groups. One group is experimental, the group which is exposed to
DWEF in the First test occasion and the other group, control, which was not exposed
to DWF in the first test occasion, sat for common test which was marked out of 30%
after one month, the two group of student sat for another SAT which isthe similar to
the first one. The results of the groups of students were then compared. The table

below shows their performance.

Table 4.3, achievement in SAT 1 and 2 for the two groups

Groups SAT 1 % SAT 2 %  Deviation %

Experimental 10.7  32.83% 17.97 51.7% 5.66 18.87%

Control 10.97 39.33% 11.74 41.33% 1.92 2%

The two groups of students were given two similar tests from the topic of Gradient
and Equation of the straight lines which was marked out of 30% in both of the test.
The experimental group was provided with DWF in SAT 1, while the control group
was not provided with any feedback. The results show that the experimental group
scored amean of 10.7 in the first test and17.97 in SAT 2. There was an increase of a
mean of 7.27 which is transated to 18.87%. The increase of performance of 18.87%
is attributed to DWF that was provided in the first SAT. The DWF that was given in
the first achievement test was read by the students and started practicing doing

according to the written guidance on their work, where they were not correct, thus
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enabling them to increase their achievement scores in the second test. The written
feedback bridged the gap between the wrong answers written by students in the first
test and the correct answers in the second test. The DWF scaffold the students into
getting the required answers.

Whereas in the control group, the students scored a mean of 10.97 in SAT 1 and in
SAT 2, the same students scored 11.74. There was an increase of a mean of 0.77
which can be converted to 2%. This small increase could have been caused by other
factors such as some students making their own effort to revise the papers on their
own. Both the groups of students were taught using the same scheme of work
developed by the researcher, therefore aimost similar approach of instruction was
applied.

The mean achievement indicated that students in the experimenta group performed
better than those in the control group. This indicates that the DWF had a positive
impact on learners’ achievement in mathematics compared to those who were not
given. These results concur with the opinion put forward by Hattie and Timperley
(2007) asserting that the main purpose of feedback “is to reduce discrepancies

between current understandings and performance.

To further investigate the stated objective, another hypothesis was developed so as
to test if the difference in achievement were statistically significant or not. This
hypothesisis:

Hola: There is no dtatistically significant difference between the achievements

Scores of students provided with DWF and those who were not.

To test whether the use of DWF had any dstatistical significance on learner
achievement in Mathematics, the results for all students in the experimental group
was compared to the results of the students in the control group. Anaysis of
variance, ANOVA, was used. Table 4.4, shows the result of this analysis so asto test
the null hypothesis that there is no statistically significance difference between the

achievement scores of students provided with DWF and those who are not.

42



Table4.4 ANOVA Resultsof Experimental Groups

Sumof Squares DF Mean Square F Sig.
Between Groups  96.90769 1 96.90769
9.3586 5.32
Within Groups 82.83953 8 10.35494

The results of F=9.3586 is greater than the tabled value of 5.32 (v1=8; v2=1) at.05
significant level, indicating that the overall effect of treatment was quite large. The
results suggest that the null hypothesis that there existed no significance difference
between scores of learners given DWF and those who were not was rejected. This
suggests that there is significance difference in achievement in Mathematics between

the learners who were provided with DWF and those who were not.

The researcher further analyzed the F ratio of the squares of students in control
group; the results are shown on table 4.5. This was done in order to find out if pre-
testing had any effect on the overall results, the data for the pre-test between the
experimental and the control groups was anayzed and recorded in Table 4.5.

Table 4.5 ANOVA Results of Control Groups

Sumof Squares D F Mean Square F Sig.
Between Groups 0.1769 1 0.1769
0.05346 5.32
Within Groups 26.4723 8 3.30904
Total 26.6492 9

Table 4.5, shows that the f value of 0.05346 is less than the tabled value of 5.32
(v1=8 and v2=1) at 0.05 level of significance, implying that there is no significant
difference in performance between the groups selected to be either in the
experimental or in the control groups. This means that either group had the same
chance of performing well if they had been given similar treatment.

Hence, the hypothesis that there is no statistically significant difference in
achievement scores between students given DWF and those who were not was
rejected. The aternative hypothesis that there was statistically significant difference
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in achievement between students given DWF and those who are not was accepted.
This implies that DWF has positive impact in influencing the achievement of
mathematics. The results of this experiment is in agreement with the report of
,Méelanie Greenan,(2010), who claimed that descriptive feedback helps students
learn by providing them with precise information about what they are doing well,
what needs improvement, and what specific steps they can take to improve. Thiswas
further emphasized by Sheen, (2008), who asserted that corrective feedback may
enhance learning by helping learners to (1) notice their errors in their written work,
(2) engage in hypothesis testing in a systematic way and (3) monitor the accuracy of
their writing. The improved performance by students in experimental group was

guided by DWF given by their teachers during marking.

4.2.2. Timely Feedback and Achievement in Mathematics

The second part of the first objective of this study sought to find out the influence of
timely descriptive written feedback on the achievement of learners in mathematics.
To achieve this objective the data were organized such that the performances of
students in experimental group were further put into two groups. From the two
groups, one of them was provided with immediate DWF whereas the other group
was exposed to delayed feedback. In this study the immediate feedback took one day
and delayed feedback took one week. Then the students were the subjected to two
tests occasion and their results compared.

Table 4.6 below shows the performance of the two groups.

Table 4.6 achievement of studentsin delayed and immediate DWF

Type SAT1 SAT 2 Deviation %
Immediate 10.61 1563 4.05 13.5%
Feedback 10.08 22.3
Delayed 10.43 14.16 1.57 5.23%
Feedback 10.17 18.13

12.23 19.61
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From table 4.6 above the group of students who were provided with immediate
feedback out performed those who received delayed feedback. Those who received
immediate feedback increased their scores from 32.67% to 46.17% an increase of
13.5%, while those who were provided with delayed feedback improve their score
from 35.8% to 41.17% an increase of 5. 23%.

From the face value the performance of students who were given immediate
feedback, seem to have higher achievement than those who received delayed
feedback. However, the researcher would like to determine whether there is
statistical significance different in achievement of the two groups.

The analysis of variance for students provided with immediate feedback was done in
order to compare their achievement to those who were given delayed feedback.

This enabled the researcher to test the hypothesis below;

Holb: Thereis no statistical significance difference in achievement scores between
students provided with immediate feedback and those who were provided with
delayed feedback.

To determine whether to accept or reect the above stated null hypothesis, it was
important to calcul ate the F ratio of squares, shown on table 4.7;

Table4.7 ANOVA Results of students of delayed and immediate feedback

Sumof Squares DF Mean Square F Sig.

Between Groups 3.36667 1 3.36667

0.26489 10.13
Within Groups 38.12905 3 12.70968
Total 41.45572 4

The results of F=0.26489 and significance 0.05 in Table 4.7 is far less than the
tabled value of 10.13 at .05 level of significance. These results suggest that the null
hypothesis that there existed no significant difference between students given
immediate feedback and those who were given delayed feedback in achievement of
Mathematics was accepted. Thisimplies that though the mean score of students who
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received delayed DWF was higher than the mean score of students who received
immediate DWF, there was no statistical significance in the achievement of

Mathematics and that the increase could have been caused by chance.

The item coded nos 4, 5 and 6 in evauation of DWF sought opinion of students
regarding timing of feedback. Whether delayed feedback is effective or immediate
feedback is more effective in influencing the achievement of students. The first item
state preference of DWF provided immediately after mathematics assignment. The

summary of student’s response is shown in table 4.8;

Table 4.8 Preference of immediate DWF
Options No %

Strongly disagree 30 9%

disagree 18 5%
Neutral 38 11%
Agree 65 19%
Strongly agree 189  56%
Total 340

From the summary of table 4.8 the response from students shows that 9% (n=30) of
the students strongly disagree to the statement while 5% (n=18), disagree to the
same statement that the students prefer DWF provided immediately after assignment
in mathematics. On the other hand those who strongly agree to the statement were
56% (n=189) and those who only agree are 19% (n=65). The students who could not
make any decision were 11% (n=38). This implies that the students who prefer
immediate DWF are 75% (n=254). The findings support the opinion of Brosvic,
Epstein, Dihoff, and Cook (2005) who found benefits to immediate feedback over

delayed feedback in afairly realistic classroom environment for learners taking tests.

The second item state the preference of delayed DWF which is provided after
mathematics assignment. The summary of the response of the students is shown on
table 4.9 below;
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Table 4.9 Preference of delayed DWF
Options No %

Strongly disagree 132 38%

disagree 97 28%
Neutral 45 13%
Agree 25 7%
Strongly agree 50 14%
Total 349

Table 4.9 above show the opinions of the students in relation to preference of
delayed DWF after assignment in mathematics. From the table 38% (n=132) of the
students strongly disagree to the statement in support of delayed DWF while 28%
(n=97) disagree to the same statement. Those students who strongly agree to delayed
DWF were 14% (n=50) and 7% (n=25) simply agree to the same statement. Those
students who did not make decision were 13% (n=45). This implies that 66%
(n=229) of the students do not prefer DWF which is delayed

The responses to the two items by the students contradict the earlier hypothesis that
accepted the null hypothesis suggesting that timing of feedback depends on purpose
and circumstance under which it is used. The results concur with the opinion of
Kulik and Kulik (1988) who reported that at the task level, some delay is beneficial,
but at the process level immediate feedback is beneficial if the feedback is intended
to elicit retrieval of the concept learnt. The experiment conducted by Neha Sinha
(2012), shows that delayed feedback on multiple-choice questions improved
performance on subsequent short-answer versions of those questions. This suggests
that whether the feedback is immediate or delayed, it has no effect in students’
achievement. However the timing of feedback depends on the purpose and the kind
of the task given to learners. This opinion was aso shared by, Thalheimer, W.
(2008); who claimed that research support can be found for both immediate
feedback and delayed feedback, depending upon the circumstances in which that
feedback is employed. In conclusion of this objective the evidence of the findings
shows that there is no clear position on timing of feedback between students
achievement and students opinion.
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4.3 DWF and Students Reflection on Errorsin Mathematics

The second objective of the study was to examine the effect of descriptive written
feedback on students’ reflection on errors in Mathematics. To do this the researcher
used like-ert scale of five points to enable him to seek the opinion of students
regarding reflection of performance triggered by DWF. In student questionnaire
appendix E; named Evaluation of feedback, nos 1, 2 and 3 were seeking opinion
from students. The statements are about ability of DWF to reflect in students
performance in mathematics, second was that DWF could help students to think on
strategy of improving performance in mathematics and the third statement concern
DWF being able to assist students to reflect on the errors they make when they are

solving mathematics problem.

The first item states that descriptive written feedback did not help me to reflect on
my performance in mathematics. The response from the students is summarized
below on table 4.10

Table 4.10 DWF and performance
Options No %

Strongly disagree 198 59%

disagree 65 19%
Neutral 18 5%
Agree 20 6%
Strongly agree 38 11%
Total 339

When the above statement was made the students were cautious in responding since
it was in negative form. Of the students who responded 59% (n=198) strongly
disagree to the statement that DWF does not help them to reflect in the performance
in mathematics, while 19% (n=65) disagree to the same statement. It is only 5% who
were neutral, however 6% agree to the statement while 11% strongly agree, meaning
that DWF does not help them in their studies. This shows that 77% (n=263) of
students are influenced by DWF to think about their performance in mathematics
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and only 17% (n=58) are not influenced by DWF while 5% (n=18) are neutral and
could not make any decision.

From the above analyses regarding students opinion on ability of DWF to help
students to reflect on their performance in mathematics, it can be concluded that
DWEF assisted students to reflect on their performance and start making effort to
improve the performance. The finding support the report by Paris and Ayres (1994), who
pointed out that reflective thinking, motivates students to learn; applying strategies to
accomplish specific objectives. When the students are motivated to do a given task they
would struggle doing it until they get the correct answer. DWF motivated the students in

experimental groups, thus their achievement in second test occasion was high.

The second item states that descriptive written feedback has assisted me to think
about strategies of improving my performance in mathematics, the response from the
studentsisillustrated in table 4.11 below.

Table4.11 DWF and strategy to improve
Options No %

Strongly disagree 27 8%

disagree 7 2%
Neutral 34 10%
Agree 47 14%
Strongly agree 229 67/%
Total 343

From table 4.11, 67% (n=229) of the students strongly agree and 14% (n=47) agree
to the statement that DWF assist the students to focus on the strategy they should put
in place so that they can improve performance in mathematics. It is only 10% (n=34)
of the students were neutral, while 2% (n=7) disagree to the statement and 8%
(n=27) strongly disagree. This shows that majority 81% (n=276) of the students are
guided by DWF written by the teacher to design a strategy of improving their
mathematics achievement. While 10% (n=34), could not be influenced by the DWF
provided by the teacher and only 10% (n=34) were neutral implying that they were
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not able to make any decision regarding the influence of DWF on the strategy they

should put in place in order to improve their performance.

The third item states that descriptive written feedback does not help me reflect on

errors in mathematics, the students responded as summarized on table 4.12 below.

Table4.12 DWF and error reflection
Options No %

Strongly disagree 186 52%

disagree 9 26%
Neutral 28 8%
Agree 15 4%
Strongly agree 36 10%
Total 359

The table above shows that 52% (n=186) of the students strongly disagree to the
statement that DWF does not help them to reflect on errors in mathematics, while
26% (n=94) disagree to the statement. Thisimpliesthat atotal of 78% (n=290) are
influenced by DWF written on their work by the teacher, assisted the studentsto re-
look at the where they have made errors in mathematics during calculation. They are
only 14% (n=51) of the students are not influenced by DWF written by the teacher
on their work. The students who were neutral were 8% (n=28) and could not make
decision concerning DWF being able to help them to think about the errors they
commit when they are solving problems in mathematics. Learning is enhanced when
students are encouraged to reflect on their own learning, to review their experiences
of learning, and to apply what they have learned to their future learning, Katharine
W. Clemmer, (2000). Thisimplies that DWF help students to reflect on the errors
they make and misconception, feedback enable them to make appropriate correction

intime.

The above items enabl e the researcher to state three null hypotheses below;
HO2a There is no dtatistical difference between DWF and students reflection on

performance in mathematics.
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HO2b There is no statistical difference between DWF and students strategies to
improve performance in mathematics

HO2c There is no statistical difference between DWF and students reflection on
errors in mathematics.

To check whether the given values were significant or not, the values were tested
using the Chi-sguare. Table 4.13 indicates the vaue of significance which leads to
the acceptance or regjection of the hypotheses. The acceptance of the Chi-square
indicates that the variable was not a factor in the use of DWF while rgecting the
decision implied that the variable under investigation was a factor that influenced

teachers” use of DWF.

Table 4.13 chi-squareson error reflection by DWF

Cd (‘:ﬂed T':[T Leve of D f | Decision
o3 o3 Significance
Reflect on performance | 96.35 0.711 | 0.05 4 | Reect
Think on strategy to | 85.75 0.711 | 0.05 4 | Reect
improve
Reflect on errors 36.46 0.711 | 0.05 4 | Reect

Table 4.13 indicates that the calculated value of Chi-square for the item on the
ability of DWF to influence students to reflect on their performance is 96.36 which
are much greater than the tabulated value of 0.711 at 0.05 level of confidence. This
implies that DWF has influence by making the students to reflect on ther
performance in mathematics.

Table 4.13 further indicates that the calculated value of Chi-square for the thinking
on strategy to improve performance is 85.75 which are greater than the tabled value
of 0.711 at 0.05 level of confidence. The calculated value of the chi-square of
reflection on errors was 36.46 which were greater than the tabled value of 0.711
implying that DWF influences the students to think about where they made errorsin

mathematics.
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This implies that teachers’ use of DWF on the work of the students will influence the
students to think on the best strategy they need to employ so that their achievement
in mathematics is enhanced. Students engage in the Mathematics formative
assessment that use descriptive written feedback provided by the teacher and this
motivate them to study the connection in feedback criticaly thereby enabled the
students in experimental group to score better in the next test. The finding is in
agreement with the work of Mariétte Koen, E.M. Bitzer2 and P.A.D 2012, who
suggested that written feedback enabled students to read both the diagnosis of their
errors and the suggestions on how to improve. They said that students believed
written feedback to be meaningful because they could always go back to reread the
feedback and reflect on it again, hence students are keen to receive written feedback
because it is persona. The finding aso concurs with the claim of Katharine W.
Clemmer (2009), who stated that |earners analyze their work, scores, and descriptive
feedback to assess their own work and identify errors, complete an analysis of their
errors - identifying the specific place where the error occurred and explaining what
went wrong, and self-reflect on errors. As students reflect they respond to questions
that engaged them in exploring what next steps are needed to achieve mathematical
literacy and proficiency. This was further emphasized by the study done by Vicki J.
Barry, 2008, who found out that descriptive feedback is so important for students
because many of them do not have many opportunities to reflect on their learning.
Therefore DWF motivate the students to reflect on their studies and design
appropriate strategy for improving their performance because they can re-read the
written feedback.

4.4 The Students’ Attitude Towards Mathematics

The students’ attitude in form two towards mathematics was determine by asking the
respondents to list al the subjects they study in order of preference from the most
favourite to the least preference. Other items that regards attitude was questions such
as giving opinion whether mathematics should remain compulsory subject, whether
mathematics is requirement in the target career and also if they have persond
timetable. In case a respondent have a personal timetable, they were required to state
the number of lessons per week and the reasons for having such a number of lessons.
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4.4.1 Subjects’ preference

Respondents were asked to list down all those subjects in order of preference from
the most like to the least like. The response of the 361 studentsis stipulated in figure
4.14 below;

Table 4.14 students subject preference

Position of Experimental Group Control Group
Maths Pre; Test Post-Test Pre; Test Post-Test

No % No % No % No %
ihe 68 3656% 91 50% 68  40.24% 72 41.38%
2 11 591% 14 7.69% 8 473% 14 8.05%
3 17  914% 19 1044% 22 1301% 21 12.07%
4" 18 968% 20 1099% 8 473% 10 5.75%
5 10 538% 10 549% 11  651% 10 5.75%
6™ 9  484% 8 440% 15  8.88% 9 517%
7™ 9  484% 9 495% 9 523% 6 3.45%
g 8 430% 4 220% 6  355% 11 6.32%
o 10 538% 3 165% 5  295% 10 5.75%
10" 10 538% 4 220% 7  414% 4 2.30%
11" 14 753% 1 055% 10 5.91% 6 3.45%

Tota 186 100% 182 100% 169 100% 174 100%

The table shows that the students who responded in both experimental and control
group to pre-test questionnaire and post-test were atotal of 355.

The results shows that among the students in experimental group who list
mathematics as preferred subject increased from 36.56% in pre-test to 50% in post-
test, after being exposed to DWF. Those whose mathematics was second preferred
subject also increased from 5.91% to 7.69% while those students who had
mathematics as third preferred subject increased from 9.14% to 10.44% after they
were given DWF.

On the other hand the students who had Mathematics as the least preferred subject

dropped from 7.53% before DWF was provided to 0.55%, while those who had
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positioned mathematics as second least preferred decreased from 5.38% to 2.20%
and the students who had mathematics as third least preferred also decreased from
5.38% to 1.65%.

Some item were included in the students ] questionnaire, which sought information
on their thinking about the importance of learning and having good performance in

mathematics, and the results reflected on the following table 4.15 below;.

Table 4.15 Importance of mathematics (pre-test)2

YES NO
No % No %
Mathematics as compul sory 112 31.91% 228 64.96%
N/A 11 3.13%

Maths requirement in target career 172 48.45% 170 47.89%

N/A 13 3.66%
Availability of personal timetable 348 98.31% 3 0.85%
N/A 3 0.85%

Table 4.15 above shows that 31.9% of the respondent, would like to have
mathematics to remain as compulsory subject in KCSE, while 64.96% do not want
mathematics to remain compulsory, only 3.13% could not disclosed whether they
want mathematics to remain compulsory or not. Three respondents which is
equivalent to 0.85% could not give their opinion. Regarding mathematics as a
requirement in the target career, 48.45% of the respondents are targeting careers
which demand that a candidate must have good performance in mathematics; while
47.89% of the students do not target the careers that demands that a candidate pass
in mathematics, however, 3.66% were not able to express their opinion. From table
4.15, it can be noticed that the respondents who do not wish to have mathematics as
compulsory are targeting careers which require a good performance in mathematics.
Those claiming to have mathematics as compulsory were 31.9% while those
targeting careers requiring good grade in mathematics were 48.5%. This suggest that
students acknowledged the importance of mathematics in their future
responsibilities, this concurred with the opinion of Orton (1987), who claims that
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Mathematics is the gate and key of science, neglect of mathematics works injury of
all knowledge since he who is ignorant of it cannot view the other sciences or the
thingsin the world.

The respondents were also asked a question concerning availability of personal
timetable, since this question was open ended, the respondents were expected to give
the response as either yes or no, 98.31% express that they have personal timetable
and only 0.85% do not have personal timetable, while 0.85 % could not accept or
reject availability of timetable for their use during private studies.

Table 4.16, importance of mathematics
EXPERIMENTAL CONTROL

YES | % NO | % YES | % NO | %

Mathematics | 70 42.68 | 94 57.31 | 107 |56.91 |81 43.09
as
compulsory

Maths 74 41.11 | 106 |58.89 | 59 345 | 112 | 655
requirement
in target
career

The first item required the students to state the subjects they would like to be
compulsory in KCSE. The preceding questions had asked the respondent to state the
subjects which are compulsory in KCSE this question was preparing the students to
answer the next one which required them to choose the subjects which they think
should be compulsory. The researcher while analyzing the responses would like to
know whether the chosen subjects included mathematics or not. If the subjects
included mathematics they were recorded in the category of YES and if it did not
include mathematics it was recorded in the category of NO, in both experimental and
control groups. In the experimental group, 70 respondents were classified as YES
while 94 were in category of NO. In the control group those who were classified
Y ES were 107 and those of NO were 81. In the next item the students were required
to state whether mathematics is arequirement in the target career. The students once
again were required to list down the subjects needed in the target career, if
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mathematics was included it was classified as YES but if it was not included it was
classified as NO, it was applicable to both experimental and control groups. in the
experimental group 74 were recorded YES and106 were recorded as NO, while in
control group, those who were YES were59 and NO were 112.

This shows that the number of students acknowledging that mathematics should be
compulsory in experimental group increase to 42.68% from 31.91% after being
provided with DWF at the same time those students in control group drop to 56.91%
for those who said YES from 64.96%.this demonstrate that DWF can influence the
attitude of students since by acknowledging that mathematics should be compulsory
while they had a contrary opinion at first means that there must be a change in
attitude and this change was caused by DWF. With regards to mathematics being
requirement in the target career, the percentage of those students in experimental
group and claiming yes were 41.11% while no in the same group were 58.89% this
means that majority of the students choosing career demanding mathematics are
lower than those who did not choose. While in control group those choosing career
requiring mathematics were 34.5% compared to 65.5% who were not choosing yes,
again in this group of students the percentage of students choosing career which do
not need mathematics were higher than the one choosing career requiring
mathematics. However, in both groups compared those who were choosing yes were
higher in experimental group than in control group (41.11% and 34.5%) at the same
time those who were choosing no were higher in control group than in experimental
group (58.89% and 65.5%). This implies that DWF impacted positively to the
attitude of students towards mathematics. The results above were further analyzed
using chi-square to determine whether the increase is of statistical significance as
shown on table 4.17;

Table 4.17 Importance of mathematics

items Calculated Tabled Level of df Decision
significance

Xz X2

Mathematics as compul sory 6.576 3.841 0.05 1 Reect

Maths requirement in target career 7.269  3.841 0.05 1 Regject
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Table 4.17 shows Chi-sguare analysis on the level of significance on the attitude of
students towards mathematics. It is observed that the calculated value of Chi-square
is more than the tabled value for the two items. This implies that DWF influenced
the attitude of students towards mathematics. The items were used to test the null
hypothesis that there is no relationship between the DWF and the attitude of students
toward mathematics. Based on the results in Table 4.17, the null hypothesis was
rejected.

For those who chose yes, to the personal study timetable, they were further asked
supplementary questions regarding the number of lessons per week and also reasons
for having such a number of times of Mathematics appearing in their timetable.

Table 4.18 Number of mathematics lessonsin personal timetable

No of times mathematics Frequency Percentages
appearing per week
1 7 2.05%
2 64 18.77%
3 71 20.82
4 74 21.7%
S 49 14.37%
6 27 7.92%
7 28 8.21%
8 7 2.05%
9 3 0.88%
10 3 0.88%
Others 6 1.76%

There was an item that required the respondent to state the reason why they chose
such a number of times for Mathematics in the timetable. This item was an open
ended question. The responses from the students are tabulated in the table 4.18
above. From the table, 2.05% of the students had mathematics once a week, 18.77%
of the same student’s allocated mathematics two times per week and 20.82% and
21.7% of the students allocated 3 and 4 times per week respectively. Those who
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allocated mathematics 5 times per week are 14.37% and those whose mathematics
lessons appear 6 times are 7.92% while those who had mathematics 7 times per
week are 8.21%, this could be trandated to means that these students have
mathematics appearing everyday throughout the week. The remaining few
percentages allocated mathematics 8 and more lessons per week and they include
2.05% for 8 lessons,0.88% for 9 and 10 lessons per week while 1.76% had more

than 10 lessons per week.

To determine if there is statistical difference in the changes between control and
experimental groups null hypothesis was formulated;

Ho3a; Thereis no significant relationship between students attitude and allocation of
mathematics lessons per week in the students time table.

To check this hypothesis chi-square analysis was used to determine the null

hypothesis. table 4.19 below shows chi-sguare analysis.

Table 4.19, chi-squares number of mathematics lessonsin personal timetable

items Calculated Tabled Level of df Decision
significance

Xz Xz

Number of mathematics lessons 28.761  18.307 005 10 Reject

From table 4.19 above the calculated X* is 28.761 which is greater than the table
value of X% of 18.307 with level of significance a 0.05 and 10 as degree of
freedom , therefore the null hypothesis was rejected implying that there is significant
relationship between students attitude and allocation of mathematics lessons per
week in the students time table.

In this respect DWF influence the students to allocate the number of mathematics
lessons per week. This opinion was aso shared by M’Kiambi K. J. (2013); that
Students who practice Mathematics often have a positive attitude towards the subject

hence students increase the number of mathematics lessons considerably.

The students were also asked to state reasons which make them to alocate such a
number of lessons per week for mathematics. This item was an opened ended
guestion that required students to state their own main reasons for choosing the give
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number of lessons for mathematics. The student’s response is analyzed in table 4.20
below;

Table 4.20 reasonsfor allocating the lessons for mathematics

Reasons Experimental Group Control Group

Pre;Test Post-8Test Pre;Test Post-Test

No % No % No % No %
Career Requirement 8 4.30% 11 6.04% 13 7.69% 15 8.62%
Compulsory 12 645% 7 3.85% 7 4.14% 8 4.6%
Favourite 19 1022% 25 13.74% 39 23.08% 40 22.99%

Demand Practices 42 2258% 56 30.77% 41 24.26% 39 2241%

Improve 32 17.20% 36 19.35% 22 13.02 24 13.79%
Challenging 20 10.7%% 8 4.4% 15 8.88% 12 6.90%
I mportant 18 9.68% 16 8.79% 5 296% 8 4.60%
Under stand 14 753% 11 6.04% 2 1.18% 4 2.30%
Stimulate mind 5 2.69% 5 275% 10 5.92% 10 5.75%
Others 12 645% 6 3.30% 13 7.69% 11 6.32%
N/A 4 215% 1 0.55% 2 1.18% 3 172%
Total 186 100% 182 100% 169 100% 174 100%

From table 4.20 the students were citing the following as the reasons that made them
to have such a number of times for mathematics appearing on their persona study
timetable; career requirement, compulsory, favourite, demand practices, improve,
challenging, important, understand, to stimulate the mind and other reasons.

According to the table above the main reasons for student in choosing to have a
given number of lessons per week is that mathematics demands a lot of practices. In
the experimental group, 22.58% in pre-test questionnaire claimed that mathematics
require practices and after being provided with DWF the students in the same group
giving the same reason increase to 30.77%. On the other hand those who are in
control group drop from 24.26% to 22.99%. Thisis an indication that the students
realized that for them to perform well they only need to do practice every now and

then and therefore allocated more lessons for mathematics in their timetable.
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The students who have mathematics as their favourite subjects increase in
experimental group from10.22% to 13.74% while in control group dropped from
23.08% to 22.99%.

Those who allocated Mathematics for the reason of being compulsory in KCSE were
6.45% among those who are in experimental group and after exposing them to DWF
the percentage dropped to 3.85% while those in control group increase from 4.14%
to 4.6%, this implies that the students in experimental group realized that
mathematics is not difficult and therefore should not be feared but be enjoyed by
allocating such a number of times in the timetable. Those in the control group
increased in percentages and continue to allocate mathematics the number of lessons
per week because they want to pass KCSE and may not enjoy doing mathematics as

an important subject in the school curriculum.

Since student personal time table was made at individual level and each student did
on their own discretion for the reasons stated above, the researcher would like to
determine whether there is significant difference between the attitude towards
mathematics and the reasons cited by the students for allocating the given number of
lessons per week. To check the relationship, the null hypothesis below was
formulated;

HO3a: There is no significant relationship between student’s attitude towards
mathematics and the cited reasons for alocation of the given number of lessons per
week.

Table 4.21 Reasonsfor allocating mathematics lessons

items Calculated Tabled Level of df Decision
significance

X2 Xz

Reasonsfor allocating lessons 25.73 18.307  0.05 10 Reject

Table 4.21 indicates that the calculated value of X* is 25.73 which is greater than
the tabulated value of 18.307 at 0.05 level of significance with df being 10,
therefore null hypothesis was reected, indicating that there was significant

relationship between attitude of students towards mathematics and reasons for
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allocating the lessons of mathematics. This implies that DWF influence the learners
to change the attitude towards mathematics and thereby increased the allocation of
lessons of mathematics per week. This concurs with the opinion of, Akinsola &
Olowojaiye (2008) in stating that to change attitudes, the new attitudes must serve
the same function as the old one, and that instructional design can create
instructional environments to effect attitude change. Thiswas further supported by a
study done by, M’Kiambi Kinanu Jannis (2013) who asserted that students were
seen from the frequency mathematics appeared in the respondents personal study
time table with a quarter of them practicing mathematics once a week, twice a week

and other none.

4.5 Goal Directed DWF and Achievement in Mathematics

The fourth objective of the study sought to determine the influence of goal directed
descriptive written feedback on achievement in mathematics. To achieve this
objective the data was organized such that the scores of students in experimental
group were further subdivided into two groups. One group is provided with goal
directed DWF while the other group was exposed to non-goal DWF. In this study
goal directed DWF is explanation written to the learner by the teacher detailing step
by step method where the learner is not correct and none goal directed DWF is short
calculation written to the learner showing how the learner would have solved the
problem. The two groups of student were subjected to two test occasion and there
results are analyzed and compared. Table 4.22 below; shows the anayses of
performance in the two groups.

Table 4.22, experimental group in goal directed and non-goal directed

Feedback Pre;Test Post-Test

Provided with GDWF 10.61 15.63
10.43 14.16

Provided with non-GDWF 10.17 18.13
10.08 22.3
12.23 19.61
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The results show that the scores of the students who were provided with non-goal
directed feedback were more superior than the scores of students who did not receive
goal directed feedback. Students who receive GDWF increase their scores from
10.52 in the first test occasion to 14.90, an increase of 41.63%, while those who
received non GDWEF increase their scores from 10.83 to 20.01 an increase of
84.76%. This shows that non GDWF is more effective.

To determine whether there is statistical significance difference between students
provided with goa directed feedback and those provided with non-goa directed
feedback, analysis of variance for students exposed to goal directed feedback and
those who are provided with non- goal directed feedback was done in order to
compare their achievement in Mathematics. This enabled the researcher to test the
fourth hypothesis;

Hoda: There is no dtatisticaly significance difference in achievement scores
between students exposed to goal directed feedback and those who are provided with
non- goal directed feedback.

To determine whether the above hypothesis is accepted or rejected, the F ratio is
calculated whereby the sum of the squares between the group is divided by the sum
of squares within the group as shown on table 4.23, below;

Table 4.23, ANOVA Results of students in goal directed against non-goal
directed

Sumof Squares DF Mean Square F Sig.

Between Groups 28.6163 1 28.6163

10.17 10.13
Within Groups 8.4385 3 2.8128
Total 38.0548 4

Table 4.23, shows that the results of F=10.17 is greater than the tabled value of
10.13 (v1=3; v2=1) at.05 significant level, indicating that the overall effect of
treatment was present. The results suggest that the null hypothesis that there is no

statistically significance difference in achievement scores between students provided
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with goal directed feedback and those who were provided with non- goal directed
feedback was rgected. This suggests that there is significance difference in
achievement in mathematics between the students provided with goa directed
feedback and those who were provided with non- goal directed feedback. The
learners who were provided with non- goal directed feedback achieved more. Thisin
effect means that the use of non-goal directed feedback had a greater positive impact
in achievement in mathematics.

In order to find out if pre-testing had any effect on the overal results, the datafor the
group that was pre-tested was anayzed for the experimental groups, comparing their

performance before the treatment. The results are shown in table 4.24, below;

Table 4.24 ANOVA Results of pretest of Goal directed and non- Goal
feedback

Sumof Squares D F  Mean Square F Sig.

Between Groups 0.1201 1 0.1201

0.1211 10.13
Within Groups 2.9743 3 0.9914
Total 3.08712 4

Table 4.24 shows that the F value of 0.1211 is less than the tabled value of 10.13
(v1=3 and v2=1) at 0.05 level of significance, implying that there is no significance
difference in performance between the groups selected to be either in the goal
directed feedback or non-goa directed feedback groups. This means that either
group had the same chance of performing well if they had been exposed to similar
treatment. Hence, the hypothesis that there is no statistically significance difference
in achievement scores between students provided with goa directed feedback and
those who were provided with non- goa directed feedback was rejected. There was
statistically significance difference in achievement scores between the two groups of
students. The non-goal directed feedback is more effective than goa directed

feedback in achievement scores in mathematics.

In evaluation of DWF, the items coded nos 7,8 and 9 were like-ert scale

guestionnaire testing goal directed feedback and sought to know from students
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whether goal directed feedback assist the students. The first of the three items stated
the preference by students on DWF pointing out the mistakes, the second was DWF
that explains to students where the mistake occurred and the third regards DWF
which is not directed towards a goal. These items were stated as null hypothesis as

shown below;

HO4b There is no significant relationship between goa directed feedback and
achievement in mathematics.

HO4c Thereisno significant relationship between non-goal DWF and achievement
in mathematics.

The above hypotheses were tested using chi-square statistics at level of significance
of 0.05, as shown on table 4.25;

table 4.25 chi-squar e of goal DWF and non-goal DWF

Cal¢jed | 1 452 | Level of Df | Decision
;z | Significance
Non- goa GDWF 96.535 0.711 0.05 4 Reject
Goa DWF I_85.35 0.711 | 0.05 Reject

From table 4.25 the calculated value of x?* is 96.535 for the first item and 85.35 for
the second which are much greater than the table value of 0.711 for both items at
0.05 level of significance with 4 as degree of freedom and the stated hypotheses
were rejected. This implies that there is significance relationship in the two stated
hypotheses meaning that short calculation showing the students the calculation is

more effective than the explanation written on students work.

In view of (Hattie & Timperley, 2007), too much feedback at the task level could
make the learners to use trial and error to arrive at the immediate goa rather than
applying the required strategy to attain the goal. Teachers should avoid writing too
much feedback in students work. In view of,Shute V.J., (2007) ,feedback must be
well defined and be directed towards goal attainment. Feedback about the task has

been found to be more powerful when it corrects misconceptions than when it aerts
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students to lack of information (Hattie & Timperley, 2007). However, one problem
with feedback about the task is that it may not transfer to other tasks because it is
specific to the particular assignment. In that sense, although it contributes to better
learning for the task at hand, task feedback does not contribute to further learning.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND

RECOMMENDATIONS
5.0 Introduction
This chapter gives a summary of the main findings, conclusions and
recommendations. The findings are presented according to the research objectives
and the research hypotheses formulated from the objectives, the results from
achievement tests and the respondents] opinions on DWF. It also suggests
recommendation on what should be done to improve assessment practices and

recommendation for further research.

5.1 Summary of the Findings

The purpose of the study therefore was to investigate the effects of descriptive
written feedbacks on performance of mathematics. In particular, to explore quality of
work done by the learners after descriptive written feedback is provided. And more
importantly, the expected change in attitude towards mathematics among the
learners in secondary schools in Konoin District of Bomet County. The main
objective of the study was to find out the effects of DWF on achievement of
mathematics in secondary school in Konoin District, Bomet County.

The specific objectives are four and they include; determining the influence of the
teacher’s descriptive written feedback on assessment of Mathematics, examining the
effect of descriptive written feedback on students’ reflection of errors in
Mathematics, it also includes determining if DWF influence the attitude of students
towards Mathematics and finally to determine the influence of goal directed

descriptive written feedback on achievement in mathematics.

To achieve these objectives the researcher formulated the null hypotheses below;

Hol: Thereis no significant relationship between descriptive written feedbacks and
achievement of studentsin Mathematics.

Ho2: Thereis no significant relationship between descriptive written feedback and

students’ reflection on errors in Mathematics.
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Ho3: Thereis no significant relationship between descriptive written feedback and
the attitude of students towards Mathematics.

Ho4: Thereis no significant relationship between goal directed descriptive written
feedback and learners’ achievement in mathematics.

The study was conducted in 10 schools targeting form two students and form two
mathematics teachers. The study involved a total of 361 form two students and 13
mathematics teachers.

The research instruments used in the study included the student achievement tests,
teachers’ and students questionnaires. The data from the questionnaires was
anayzed using the Chi-squares, while the mean score of each school was analyzed
using the ANOVA that was used to test the hypothesis.

The study found that there was a significant difference in academic achievement
between the learners in experimental group and those who were in control group.
Those who were in experimental group gained higher scores than those who were in
control group. The results show that the experimental group scored amean of 10.7 in
the first test and17.97 in SAT 2. There was an increase of a mean of 7.27 which is
translated to 18.87%. The increase of performance of 18.87% is attributed to DWF
that was provided in thefirst SAT. Whereas in the control group, the students
scored a mean of 10.97 in SAT 1 and in SAT 2, the same students scored 11.74.

There was an increase of amean of 0.77 which can be converted to 2%.

The increase was further tested to determine whether it was of any statistical
significance by testing the null hypothesis that; there is no statistically significance
difference between the achievements Scores of students provided with DWF and
those who were not. The results of F=9.3586 is greater than the tabled value of 5.32
(v1=8; v2=1) at.05 significant level, indicating that the overal effect of treatment
was quite large. The researcher further analyzed the F ratio of the squares of students
in control group, in order to find out if pre-testing had any effect on the overall
results, the data for the pre-test between the experimental and the control groups
shows that the f value of 0.05346 is |ess than the tabled value of 5.32 (v1=8 and
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v2=1) at 0.05 level of significance, implying that there is no significant difference in
performance between the groups selected to be either in the experimental or in the
control groups. This means that either group had the same chance of performing well
if they had been given similar treatment. This implies that the use of DWF improves

learners’ achievement and is a better way of assessment.

With regards to ability of DWF to enable the learners to reflect on the performance
of mathematics, the findings showed that the results from the three items which
students responded to in questionnaire were in support of DWF assisting students to
reflect on their performance and further design a strategy of improving their scores.
The findings also reveals the fact that DWF help students to reflect on the errors they
commit during calculations and misconception and thus enable them to make

appropriate error correction.

From the research findings the students show overwhelming reliance on the DWF
which they claimed to have given them great help in making them to think about the
errors they commit when they are solving mathematics problem. This means that
whenever the students read comments written by the teacher they start designing
strategy of doing appropriate correction. This in agreement with the findings of Phil
Race (2002) who claim that the act of reflecting is one which causes us to make
sense of what we've learned, why we learned it, and how that particular increment of
learning took place. Moreover, reflection is about linking one increment of learning

to the wider perspective of learning - heading towards seeing the bigger picture.

The findings showed that DWF could influence the attitude of the learners
positively; the students while responding to pre-test questionnaires as compared to
post- test could be noticed on table 4.14 that the number of students selecting
mathematics as the most preferred subject increased. The results shows that among
the students in experimental group who listed mathematics as preferred subject
increased from 36.56% in pre-test to 50% in post-test, after being exposed to DWF-.
Those whose mathematics was second preferred subject also increased from 5.91%
to 7.69% while those students who had mathematics as third preferred subject
increased from 9.14% to 10.44% after they were given DWF.

68



On the other hand the students who had Mathematics as the least preferred subject
dropped from 7.53% before DWF was provided to 0.55%, while those who had
positioned mathematics as second least preferred decreased from 5.38% to 2.20%
and the students who had mathematics as third least preferred also decreased from
5.38% to 1.65%.

Another point which was noticeable is the number of students who increased the
number of mathematics lessons per week in their personal time table. Those students
who were in control group could not make big difference on their persona time
table. Personal time table is used to determine the attitude of students towards
mathematics. A student whose frequency of mathematics lessonsin the time table is

high means that the students like mathematics most.

Regarding timing of feedback the null hypothesis that there is no significant
relationship between delayed feedback and immediate feedback, the results of
F=0.26489 and significance 0.05, is far less than the tabled value of 10.13 at .05
level of significance. The calculated value was much lower than the table value and
therefore the hypothesis was accepted. This implies that the increased in
achievement scores must have been realized through the chance and not as a result
of DWF and that timing of feedback has no effect in achievement of mathematics.
However when determining the hypothesis using questionnaire on students
evaluation, it was clear that students prefer immediate feedback. The responses to
the two items by the students contradict the earlier hypothesis that accepted the null
hypothesis.

In conclusion of timing of feedback the evidence from the findings shows that there
is no statistical significance in achievement of students who were provided with
delayed feedback and immediate feedback, even though students prefer immediate
feedback.

Concerning goal directed feedback and achievement, the findings reveals that goal
directed feedback is not very effective in that the achievement of students who were
provided with goal directed feedback increased their scores from a merely 10.52 in
the first test occasion to 14.9 in the second test occasion an increase of 41.63%, as
compared to students who were provided with non-GDWF whose scores in the first
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test occasion was 10.83 and increased to 20.01 in the second test occasion an
increase of 84.76%. In calculating the F value the results of F=10.17 is greater than
the tabled value of 10.13 (v1=3; v2=1) at.05 significant level, indicating that the
overall effect of treatment was present. The results suggest that the null hypothesis
that there is no statistically significance difference in achievement scores between
students provided with goa directed feedback and those who were provided with
non- goal directed feedback was reected. This suggests that there is significance
difference in achievement in mathematics between the students provided with goal
directed feedback and those who were provided with non- goa directed feedback.
The learners who were provided with non- goal directed feedback achieved more.
Thisin effect means that the use of non-goal directed feedback had a positive impact
in achievement in mathematics. This in effects means that students are keen to read
short examples written by the teachers on their papers as compared to written

explanation which cause confusion among them.

However the opinion of students regarding GDWF shows that students prefer
receiving goa directed feedback on every mistake they make and they also want to
be provided with specific descriptive feedback to help them to solve mathematical
problems, but they don’t prefer descriptive feedback which is not directed toward
any goal.

The chi-square analysis with regards to student’s opinion of 96.535 for the first item
and 85.35 for the second are much greater than the table value of 0.711 for both
items at 0.05, level of significance with 4 as degree of freedom. This can be
interpreted to mean that students prefer GDWF to enhance their performance.

5.2 Conclusion

After the analysis of the research results, the researcher concluded that the objectives
of the research were supported by the data and the research questions answered. It is
apparent that DWF when provided to students during assessment of mathematics
influence the performance and thus improved results in Konoin District, Bomet
County.

The study reveals that DWF influence performance of learners in mathematics
greatly therefore it is an important technique in assessment of mathematics in that it
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changed the attitudes of the learners towards mathematics positively when it was
negative. The study showed that DWF given to students enable the students to
reflect on the performance in mathematics and enable the students to design strategy
of remediating the wrong calculations and start improving their work. The DWF
which is directed towards the goa does guide the students to success however,
showing the students short calculation where there was misconceptions appeared to
be most effective. Delayed and immediate feedback is both effective however
students prefer immediate feedback since it motivate the students when the minds of
the students are still thinking about the performance.

Goal directed feedback is not effective in assessment of students of mathematics.
The findings suggest that short calculations are more effective than explanation
written on the students work. The explanations appear to cause confusion among the

students hence making them to use trial and error method.

5.3 Recommendations

The research findings showed that DWF contributed greatly the improvement of
mathematics performance in form two classes in sampled schools in Konoin District
of Bomet County. It was also clear that the study was done in a span of about two
months which was too short. Therefore, the following recommendations are
necessary in light of responses from the respondents and in views of the research

findings.

5.3.1 Recommendationsfor policy

In-service courses should be done for teachers with purpose of improving skills on
assessment of students so that teachers can continuously use descriptive written
feedback assessment of mathematics. Common assessment should be done in form
two to encourage teachers to speed up syllabus coverage. The common test in form
two encouraged teachers to match the topic they are teaching with time and no class
shall be left behind.

5.3.2 Recommendation for further research
First and foremost is a further research to be done in the field of DWF and teachers
characteristics. This will determine whether the gender, age, experience and teacher
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qualification, can influence the use of descriptive written feedback. Secondly a
similar research should be done to cover the whole country to determine whether the
similar results can be found and thus use it in the whole country appropriately, and
finally a further research should be done on feedback timing and the circumstance
under which it is used.
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APPENDICES

APPENDIX |
TOPICAL TEST FOR FORM TWO, 2ND TERM 2014.

SCHOOL

Time,; 40 minutes.
Attempt all the questions. All your working must be shown on the spaces provided.

1. Findthe gradient of aline AB.

(2 marks).
B(1,6)

A(0,3)

mmm

—5—4—37/—10— 12345678

b

2. Determine the gradient of a straight line passing through the point P(2, 3)
and point Q(5,6). (2 marks).

3. Find the gradient of the line whose equation is 3y-6x+7=0. (2 marks).

4. Determine the equation of aline passing through the point L(-1, 7) and
M(3, 3). (3 marks).

5. Determine the equation of aline with gradient 3, passing through the point
(1, 5). (3 marks).
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10.

Find the equation of aline whose x-intercept is -3 and y-intercept is 6. 3
marks).

Determine the equation of aline parallel to 6(3x-y)+9=0 and passing through
the point (-3, -2). (3 marks).

A perpendicular to the line y-4x+3=0 passes through the point (-8, 5). Determineits
equation. (4 marks).

A line with gradient -3 passes through the point (3, k) and (k, 8). Find the
value of k and hence express the equation in the form ax+by=c, where a, b
and c are constant. (4 marks).

The equation of aline L1 is 2y-5x-8=0 and line L2 passes through the point (-
5 0)and (5, -4), without drawing L1 and L2, show that the two lines are
perpendicular to each other. (4 marks).
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TOPICAL TEST FOR FORM TWO, 2ND TERM 2014.

Time; 40 minutes.

Attempt all the questions. All your working must be shown on the spaces provided.

1. Findthegradient of aline AB. (2 marks).
6t /' B(1,6)

4
A (-3}3)
2
1

/‘5-4-3-2-10- 12345678

T

2. Determine the gradient of a straight line passing through the point P (5, -4)
and point Q(-1,2) (2 marks).

3. Find the gradient of the line whose equation is 3y+2x-5 = 0. (2 marks).

4. Find the equation of the line which passes through the points P (3,7) and Q (6,1)
(3 marks).

5. Find the equation of a line through point (-2, 4) which is parallel to 3y =- 2x + 8.
Express your answer in the formy = mx + c. (3 marks).
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6.

7.

10.

Find the equation of the line whose x- intercepts is -2 and y- intercepts is 5.

(3marks).

Determine the equation of a line passing through (-1, 3) and parallel to the line
whose

Equation is 3x -5y = 10 (3 marks).

Determine the equation of a line which is perpendicular to the line 2x +3y +4=0
and passes through P(1,1) (4 marks).

A line with gradient -3 passes through the point (3, k) and (k, 8). Find the
value of k and hence express the equation in the form ax+by=c, where a, b
and c are constant. (4 marks).

The equation of aline L1 is 2y-5x-8=0 and line L2 passes through the point (-
5,0)and (5, -4), without drawing L1 and L2, show that the two lines are
perpendicular to each other. (4 marks).
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APPENDIX |1

QUESTIONNAIRE FOR MATHEMATICS TEACHERS

The researcher isinterested in investigating the effect of descriptive feedback in
assessment of mathematics in secondary schools in Konoin District. Please answer
all questions as honestly as possible. Do not write your name or anything that will
identify you.

SECTION A: Demographic data

1. What is your gender?

Mae[ ] Female] ]

2. What is your age bracket?
25and below [ ] 26-35[] 36-45[ ] 26- 35[ ] 45 and above]| ]

3. What is your academic qualification?

4. What is your professional qualification?

5. What is your teaching experience in years?
5yearsand below [ ] 6-10 years[ ] 11-15 years|[ ] 16 and above]| ]

6. What type of school?

Private [ ] Public| ]

7. What category is your school ?
GirlsDay[] Girl Boarding[] BoysBoarding[] BoysDay[] Mixed Boarding [
] Mixed Day Mixed boarding and Day [ ]

8. How long have you been Mathematics teacher?
Lessthan 1year [ ] 1-5years[] 6-10 years[ ] 11-15[ ] years Over 15 years| ]

9. For how long have you been the teacher in your current school ?
Lessthan 1year [] 1-5years|[ ] 6-10 years[ ] 11-15[ ] years Over 15 years| ]
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SECTION B. Evaluation of Descriptive Written Feedback

Please put atick on your preferred option.

10. Do you provide your learners with written feedback when you give them some
task in form of test, assignment or quizzes?

Yes[]No[]

11. How long does it take you to give feedback to your learners after giving them
test, assignment or quizzes?

lessthan 4days [ ] morethan 5 days]| ]

12. Do you provide your learners with feedback which is directed towards the goal ?
Yes[] No[]

13. Does the feedback provided to learners help them to reflect on their
performance? Yes[ ] No | ]

14. Do the learners like the feedback you provide?

Yes[] No[]

APPENDIX 11
QUESTIONNAIRE FOR MATHEMATICS STUDENTS

A. Pre-testing on attitude of studentstowards mathematics
Please answer the following questions
1. How many subjects are you taking in your class?
2. Pleaselist down all those subjectsin order of preference from the most like

to theleast like;
i
ii
iii
iv
\;
Vi
Vii
viii
iX
X
Xi
Xii
Xiii

3. Which subjects are compulsory in KCSE?---------------=-=--mmooo-
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o N o O

Which subjects are required in your target career?--------------

Do you have apersonal study time tabl €?-----------==--==-wemmemmmmmeeeee
How many times does mathematics appear in your persona study time
tabl@?------==mmmm e

Why is mathematics appearing such a number of times?-----------------

E. Evaluation of Descriptive Written Feedback
Please circle your preferred option.

1.

Descriptive written feedback did not help me to reflect on my performance in
mathematics.

A. Strongly disagree|[ ] B. disagree[ ] C. Neutral [ ] D. Agree [ ] E.
Strongly agree| |

Descriptive written feedback have assisted me to think about strategies of
improving my performance in mathematics

A. Strongly disagree[ | B. disagree[ ] C. Neutral [ ] D. Agree [ ] E
Strongly agree|[ |

Descriptive written feedback does not help me reflect on errors in
mathematics.

A. Strongly disagree|[ ] B. disagree[ ] C. Neutra [ ] D. Agree [ ] E.
Strongly agree| |

| prefer descriptive written feedback provided immediately after mathematics
assignment.

A. Strongly disagree[ | B. disagree[ ] C. Neutra [ ] D.Agree [ ] E
Strongly agree|[ |

Immediate descriptive feedback does not help me correct the mistakes in
mathematics.

A. Strongly disagree|[ ] B. disagree[ ] C. Neutral [ ] D. Agree [ ] E.
Strongly agree| |

| prefer when teachers give delayed descriptive feedback on al errors in
mathematics.

A. Strongly disagree[ | B.disagree[ ] C. Neutral [ ] D. Agree [ ] E.
Strongly agree|[ |
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7.

| prefer to receive goal directed descriptive feedback on every mistake |
make.

A. Strongly disagree[ ] B. disagree[ ] C. Neutra [ ] D.Agree [ ] E.
Strongly agree|[ |

| would like my teachers to provide me with descriptive feedback explaining
to me where the error occurred.

A. Strongly disagree[ ] B. disagree[ ] C. Neutra [ ] D. Agree [ ] E.
Strongly agree| |

| prefer descriptive feedback which is not directed toward any goal.
A. Strongly disagree|[ ] B. disagree[ ] C. Neutral [ ] D. Agree [ ] E.
Strongly agree| |

E.Post-testing on attitude of students towar ds mathematics

Please answer the following questions

1.
2.

>

N O

How many subjects are you taking in your class?
Please list down all those subjects in order of preference from the most like
to theleast like;

How many times does mathematics appear in your personal study time
1210 [ ——
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APPENDIX VI

SCHEME OF WORK
W | LS | TOPIC | SUB- OBJECTIVES L/ACTIVITIES L/T AIDS REFERENCE REMARKS
K |N TOPIC
4 |1 Gradients Gradient of | By the end of the lesson, | Drawing linear | Square boards | Discovering
And astraight | thelearner should be graphs Graph books | secondary
Equations line ableto: Plotting co- Straight edged| mathematics Book
Of ordinates on the | ruler 2 Page 25-23
: Define gradient of a Cartesian plane | Redl life Secondary
Sraght straight line Reading co- Situation mathematics KLB
Lines Determine the gradient | Ordinates of book 2 page 27-34
of astraight line through| Points onthe KLB teachers’
known points Cartesian plane guide book 2 page
14-15
Golden tips
mathematics pages
174
2 Gradients| equation of | By the end of the lesson, | Drawing linear | Square boards | Discovering
And astraight | thelearner should be graphs Graph books | secondary
Equations line ableto: Plotting co- Straight mathematics Book
of ordinates on the | edge/ruler 2 Page 25-26
: Determine the equation f| Cartesian plane | Real life Secondary
SF“’" gnt astraight line using Reading co- situation mathematics KLB
Lines gradient and aknown | ordinates of book 2 page 34-35
point points on the KLB teachers’
Determine the equation | Cartesian plane guide book 2 page
of astraight line given 14-15
two points Golden tips
mathematics pages
171
3-4 | Gradients| General By the end of the lesson, | Drawing linear | Square boards | Discovering
And equation of | the learner should be graphs Graph books | secondary
Equations astraight | ableto: Ploftti ng co- Straight mathematics Book
of line ordi nates on the edge/r_ul ers 2 Page 27
Straih Express the equation of g Cartesian plane | Real life Secondary
rag t straight linein the form | Reading co- situation mathematics KLB
Lines of y=mx-+c ordinates of book 2 page 34
Interpret the equation points on the KLB teachers’
y=mx+C Cartesian plane guide book 2 page
14-15
Golden tips
mathematics pages
171
5-6 | Gradients| The By the end of the lesson, | Drawing linear | Square boards | Discovering
And intercept of | the learner should be graphs Graph books | secondary
Equations astraight | ableto: Plotting co- Straight mathematics Book
Of line ordinates on the | edge/rulers 2 Page 28
Find the x and the y Cartesian plane | Real life Secondary
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Straight intercept of a straight Reading co- situation mathematics KLB
Lines line ordinates of book 2 page 36
Express adouble points on the KLB teachers’
intercept equation of a | Cartesian plane guide book 2 page
straight line 14-15
Golden tips
mathematics pages
171
1-2 | Gradients The By the end of the lesson, | Drawing linear | Square boards | Discovering
And gradient of | the learner should be graphs Graph books | secondary
Equations paralle ableto: Plotting co- Straight edge/ | mathematics Book
of lines ordi nates on the | rul ers 2 Page 29
Straight Find the gradient of Cartesian plane | Redl life Secondary
_ paralel lines Reading co- situation mathematics KLB
Lines Relate parallel linesin | Ordinates of book 2 page 43-44
terms of their gradients | Pointsonthe KLB teachers’
Cartesian plane guide book 2 page
14-15
Golden tips
mathematics pages
175
3-4 | Gradients| The By the end of the lesson, | Drawing linear | Square boards | Discovering
And gradient of | the learner should be graphs Graph books | secondary
Equations perpendicul| able to: Ploftti ng co- Straight edge/ | mathematics Book
of ar lines ordi nates on the rulers_ 2 Page 30
Straight Find the gradient of Cartesian plane | Real life Secondary
_ perpendicular | lines Reading co- Situation mathematics KLB
Lines Relate perpendicular | Ordinates of book 2 page 41-43
lines in terms of their points on the KLB teachers’
gradients Cartesian plane guide book 2 page
14-15
Golden tips

mathematics pages
172
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