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Abstract: This article  describes  a  quasi  experimental  study,  following  the  Static  Group  Posttest  Design.
It aimed at determining the effect of formative assessment on students’ achievement in science at grade level
eight. Two rural schools, one of either gender, were taken to conduct experiment. Two intact classes, one from
each of the schools, constituted experimental group and the other two served as control group. Both the groups
were comparable on the basis of their scores on Raven Matrices. A teacher, also investigator of this study,
employed different techniques and strategies of formative assessment while teaching science to the
experimental group. Special emphasis was given to ‘questioning based discourse’ following the initiation,
response, follow up (IRF) or IRFRF format. Statistical analysis of the students’ means achievement scores on
a posttest showed that the Overall performance of the experimental group was significantly better than that of
the control group. The boys and the girls of the experimental group performed higher than those of the control
group. The high and the low ability students of the experimental group outperformed the students of the
respective abilities in the control group, but no significant difference was found between the medium ability
students of both the groups.
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INTRODUCTION Formative Assessment: Formative assessment, also

Classroom  assessment  is  generally  divided  into systematic process in which evidence about students’
two categories, summative assessment and formative learning is gathered on the basis of which students are
assessment [1]. provided feedback during instruction [7]. Other concepts

Summative Assessment: Summative assessment gives a assessment tools can be seamlessly integrated with
single snapshot of student learning at the end of a unit, a instructions in order to get feedback to inform teaching
course or a term. Thus, the students and the teachers and learning [8].
remain unable to find opportunities to interact formatively Significance of formative assessment. The research
throughout the session as the students strive for literature has shown a strong correlation between
grasping the understanding of the content [2]. This type formative assessment practices and improvement in
of assessment emphasizes grading and certification. learning and achievement. The research studies  show
Summative classroom assessment practices in the that the implementation of formative assessment in the
classroom focus on retrieval of discrete information that classroom results in students’ improved learning and
results in promotion of rote learning [3, 4]. Pakistan is not achievement directly [3, 9-13] or indirectly by improving
an exception to such a culture of summative assessment students’ motivation, confidence and self-esteem [14, 15].
and testing [5].Summative assessment practices provide Further,  this  approach  is  beneficial,  for  all  the
far less information to adjust instruction or learning. students generally but for the low ability students
Formative assessment, however, takes the responsibility particularly, in raising their overall academic achievement
of attaining this purpose [6]. [3, 9, 14, 16- 18]. The  boy and the girl students get equal

described as assessment for learning [3], is defined as a

of formative assessment consider it a process in which
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benefit from this method of teaching [14]. So, because of anticipate when and where opportunities of gathering
its promising pedagogical potential formative assessment
has been a focus of the educational leadership for the last
two decades. They strongly recommend it to be employed
in the science classroom [19, 20].

Modes of Formative Assessment. Formative
assessment process is divided into two modes, planned
formative assessment and interactive formative
assessment [21] which are also termed as formal and
informal formative assessment respectively [15].

Planned or Formal Formative Assessment: Planned or
formal formative assessment is an activity designed or
planned before teaching. It consists of three phases:
eliciting, interpreting and acting on assessment
information. It is usually just like curriculum- embedded
assessments which focus on some specific aspect of
learning as given in the curriculum, but these can be in the
form of direct questioning, quizzes, brainstorming,
generation of questions and the like. It is often used by
the teacher at the start of the lesson or in the middle of the
lesson. The teacher in such an activity interacts with the
whole class with respect to “getting through the
curriculum.” In such an assessment activity the teacher
aims at obtaining feedback to inform his or her teaching
and then on the basis of the information collected he or
she decides to act in a variety of ways, for example,
whether to go back to the important points, revise some
activity, do some remedial teaching, or to go to the next
steps to move forward their students’ learning in science
or what should be done for students’ personal and social
development. It is this acting of the teacher on the
information collected that distinguishes formative
assessment from continuous summative assessment [21].

Interactive or Informal Formative Assessment:
Interactive or informal formative assessment is not
planned in advance. It is the activity where evidence
about learning is generated in the course of teachers’ day
to  day   classroom   activities.  It  too,   consists  of   three
phases: noticing, recognizing and responding. It takes
place whenever the teacher interacts with the students on
any activity in the classroom (for example, during the
process of questioning, while checking homework, doing
exercises at the end of the unit, from question generated
by the student, from incorrect answer on part of the
student, from two opposite views of the students about
certain concept). In such an  activity  the  teacher  cannot

information will arise. That is why informal formative
assessment is flexible in nature. Often the information
gained through informal Formative assessment is in the
form of student’s verbal question or a response in reply
to some teacher’s question [21], but it can also be in the
form of observation of the students by the teacher in the
course of teaching learning process [22].

Strategies/Techniques in Formative Assessment:
Whatever mode or style of formative assessment teacher
may adopt, eliciting the gaps in students learning, giving
feedback and involving students are common strategies
/ techniques  or  components  of   formative  assessment
[3, 8, 21, 23, 24].

For eliciting information about the gaps in students’
understanding, questioning is considered one of the
powerful tools or techniques [8, 21, 24-26]. In Pakistani
classrooms the teachers are often seen posing factual,
social and managerial questions to find out whether the
pupils know some fact or not [5]. Instead, the science
teacher should use this tool to enhance students’
thinking. The teacher should make his routine to raise
higher order questions in the classroom which engage
their minds in thinking [27]. However the students must
also be given ample time for answering such thought
provoking questions, otherwise they are not supposed to
be engaged in deep learning [28, 29]. Further, the younger
students have more advanced oral skills. Their
assessment through verbal questions, rather than written
or drawn responses, may be more beneficial for their
learning [30]. Moreover, this technique can be more
advantageous in the country like Pakistan where the
classes are of larger size [5]. However, the effectiveness of
the quality questions depends on the feedback given in
response to the answers of the questions posed by the
teacher.

Feedback component in response to the thought
provoking questions often takes the form of a productive
dialogue between the teacher and the students or student
and his or her peers [25]. It is supposed to be helpful in
involving the students in active cognitive roles in the
classroom and developing a climate of assessment for
learning [26, 31, 32]. It also manages timely feedback
which is considered a necessary condition for effective
feedback [33]. Further, feedback in the form of verbal
comments is seen to be more effective than grades [34].
So, promotion of dialogue should be the focus of
pedagogical practice [31, 35, 36]. 
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In dialogic talk, the most prevalent tradition is that discussion) patterns of discourse other than traditional
the teacher asks knowledge level questions that require IRE or IRF pattern. The model consists of four aspects:
the student just to recall the memorized information. The content, type of utterance, thinking elicited and
teacher then evaluates the student’s response by praising interactive pattern. The content refers to the concept or
or making correction, after which the dialogue is closed. idea to be addressed. The type of utterance refers to
Harrison [31] and Chin [25] consider it restrictive to whether it is a question (Q), answer (A), statement (S) or
students’ thinking and co-construction of knowledge. comment(C). The statement here means the further
Instead, they approve of the dialogue or discussion in content related propositions by the teacher. Comment
which the teacher rather than asking ‘rapid fire questions’ refers to an evaluative or neutral utterance of the teacher
and closing it after evaluation, ask thought provoking in response to student’s question; or it may be
questions and let the dialogue go on by extending it restatement or reformulation of the student’s response.
through a series of related questions. Such a dialogue The thinking elicited means the type of cognitive process
becomes a source of formative feedback which enhances attached to student’s response. Pattern of interaction
students learning by modifying their thinking and consists of student’s responses and reactions to the
behavior [37]. questions initiated by the teacher, the type of feedback

It is the third part, follow up (F) move, of the triadic given in relation to the purpose of the question, as well as
dialogue (IRF), where the teacher gives feedback to the form and function of the utterance.
students. Actually, the feedback information may point The third part of the IRF sequence consisted of
out students’ misconceptions or errors, or it may be about comment-question (C-Q) or statement-question (S-Q)
learner’s response to a question or task [38, 39]. The couplet, whereas the question component was often
teacher’s feedback may include verification or elaboration regarded as overlapping with the ‘I’ move of the next IRF
[40]. Verification information, in fact, confirms whether sequence. In the absence of the question the component
the answer is correct or incorrect and no additional F took the form of comment-statement (C-S) couplet.
information is entailed. It is of directive nature [40]. On the Sometimes feedback took the form of comment (C) only or
other hand, Elaboration deals with the information that Statement (S) only.
guides a learner toward correct answer by providing him On the bases of teachers’ response to students’
or her with hint, cues and prompts. It is of directive nature answers in the third move of IRF sequence, Chin
when it is topic or response specific or when it addresses identified four kinds of feedback: Affirmation-direct
errors. But, it is of facilitative nature when it can guide the instruction, Focusing and Zooming, Explicit Correction
learner with the help of hints, cues or prompts to reach the and Constructive Challenge. The Fig. 1, adapted from
correct answer. Though not always true but it is Chin [25] explains these forms of the feedback. 
commonly considered that facilitative feedback enhances However, this feedback further depends on the
learning more than directive feedback. Facilitative student’s answer to the teacher question. When the
feedback has its footings in the Vigotsky’s [41] socio- answer of the student is correct, the teacher either affirms
cultural theory. In educational setting teachers can it followed by direct instruction (Feedback type ‘a’) or he
scaffold students’ learning through “zone of proximal remains neutral and often embeds a comment and a
development” on inter-psychological plane through question or a series of related questions built on the base
language [37]. Such a feedback engages the students and of students’ answers to the previous questions rather
gives rise to productive dialogue that  leads  the  students than evaluating and closing the dialogue on a statement.
to construction of knowledge [31]. It extends student’s thinking by focusing and zooming in

Chin [25] proposed an analytical framework of the topic. This type of feedback mostly consists of C-Q
questioning based discourse that offers an example of couplets (Feedback type ‘b’). In response to the incorrect
questioning and dialogic feedback. It revolves round the answer made by the student the teacher either makes
three part exchange of talk, namely IRF with special explicit correction and then expounds on the concept
emphasis on its third part i.e. follow up or feedback. Using through direct instruction (Feedback type ‘c’) or he poses
IRF as unit of analysis he analyzed the discourse of two a further question to throw the responsibility of thinking
elementary science teachers and identified turn taking and back to the student or challenging him by making further
IRFRF chains or sometimes IDRF (D stands for elicitation  or reformulating his or her question in modified
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Fig. 1: Types of feedback to students’ responses in the ‘F’ move of the IRF exchange

Nature of student’s response Type of feedback Predominant nature of key utterances                 Description

Correct (a) Affirmation–Direct instruction C–Q, C–S Affirm and reinforce response followed by

further exposition and direct instruction

Mixture of correct and Incorrect (b) Extension by responsive questioning: 

Focusing and Zooming C–Q Accept response followed by a series of

related questions that build on 

previous ones to probe or 

extend conceptual thinking Explicit correction followed by further

Incorrect (c) Explicit correction–Direct Instruction S–Q, S expounding of the normative ideas

(d) Constructive challenge C–Q, Q Evaluative or neutral comment followed

by reformulationof the question or challenge

via another question

Note: C, teacher comment; Q, teacher question; S, teacher statement.

form to make the student think more to construct or So, this study aims at providing evidence whether
reconstruct knowledge (Feedback type‘d’). The feedback formative assessment has any effect on the student’s
‘a’ and ‘c’ do not carry the students beyond superficial achievement in science. Further its aim is to see whether
thinking but in the feedback forms ‘b’ and ‘d’ the teacher formative assessment has differential effects on science
poses questions for eliciting, probing, or extending learning of the eighth grade students in relation to their
thinking and provoking, prompting or challenging the gender and ability.
students for further productive action. Such a pattern of
discourse engages students in cognitive processes like Methodology
hypothesizing, predicting, brainstorming, explaining, Research Design: It was a quantitative study that
inferring, concluding, reasoning, self-evaluating and followed a quasi-experimental design, namely, The Static
reflecting. Group Posttest Design. The experiment lasted for 14

Compared to regular teaching, formative assessment weeks.
places greater demands on teachers due to its uncertainty
and flexibility [9]. Effective planning and careful Sample: One  boys’  and  one  girls’  schools,  from  the
implementation of formative assessment is quite inevitable same  rural  locale   of   District   Gujranwala,   were
for attaining successful results [42]. It is not something selected   for   the   purpose   to   conduct   the  study.
which can be added to instruction separately. Instead it is Two intact classes of eighth graders from each of the
bolted with the instruction. Actually formative schools were taken as the sample of the study. Two
assessment is a style not an addition to the already ‘manic classes, one from each of the schools constituted
workload of the teacher’. It is the style in which the experimental group, whereas the other two served as
teacher exploits the points of contingency and then control group. There were 83 (49 boys and 34 girls) in the
extends the dialogue or discussions to provoke thinking experimental group and 78 (43 boys and 35 girls) in the
which ultimately results in enhanced learning of the control group.
student [31].

But, in spite of a lot of description about the Procedures: To see the equivalence of the groups, the
importance of formative assessment in the research researcher  tested  all  of  the  students,  prior to
literature, there still exists a paucity of quantitative studies treatment, on a standardized test of intelligence (an
in this field, especially in the area of science [3]. This important element that affects students’ achievement),
paucity further becomes evident in the case of elementary namely, Ravens Matrices. Percentile scores of the
classrooms [22]. So, practical examples are required to be students on this test were analysed by applying t-test. It
provided which should not only provide further evidence showed significant difference neither between the
about the effects of formative assessment on students’ experimental  (M=47.16,  SD= 16.137) and the control
achievement in science but also be helpful for the group  (M=  46.31, SD= 15.025) as a whole, nor between
teachers to implement formative assessment into the the  experimental  and  the  control  classes  of  either
everyday classroom instruction of science. gender   within  their  respective schools. The  absence  of
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any   significant   difference   provided  evidence  about students’ learning; rather it was introduced so as to
the equivalence of the experimental and the control group. interact with the students. It was also in the form of
One of the both classes of either gender was randomly written assessment task or in the form of verbal question
assigned as experimental group, whereas the other as or written on the white-board. The students were asked to
control group. answer that question. Using the technique of think-pair-

Six  chapters  from  the  prescribed  textbook of share, they were asked to consult or discuss it with their
General  Science,  published  by  the  Punjab  Textbook peers. After giving the students time for thinking the
Board for grade eight, were taught. These included teacher proceeded towards asking further questions
Classification of Living Organisms, Plant Kingdom, giving the discourse a form of dialogue. Often this
Animal Kingdom, Symbols and formulae, Chemical dialogue took the form of informal formative assessment
Change  and  Chemical  Bonds  and  Acids,  Bases  and as the teacher’s response was dependent on the students
Salts. answer to the previous question. For example, the teacher

The researcher himself taught the students of the distributed two different kinds of leaves among the
experimental and the control group via indirect as well as students, one of monocot and other of dicot group. They
direct instruction. The experimental group was taught by were asked to observe them and write down how those
employing formative assessment in the class. The control leaves were different. The objective of the activity was to
group was taught in traditional way (the students make the students classify plants into monocot and dicot.
receiving only summative assessment in the form of The teacher gave them time to complete it. After some
posttest). Students’ in-class work, homework and the minutes the teacher began to ask what differences they
teacher’s dialogue with a student, a group or with the had observed. He began to write those differences on the
whole class were the major sources for collecting white board. After some discussion the students made
information from the students. consensus on two differences that the leaves are different

Two modes of assessment Planned or Formal in two ways, in width and length and veins arrangement.
formative assessment and Interactive or Informal The students were then asked to go to the page of the
formative assessment were used. book on which description of monocot and dicot was

Formal or planned formative assessment tasks were given. Then they were asked to infer to which class the
used in the beginning, in the middle and at the end of the leaves they had observed belonged. This activity was
lesson in the form of written assessment task or verbal helpful for the students in developing them higher order
questions. At the start of the lessons they were used to thinking skills like observing, inferring, classifying,
know about students’ previous knowledge or for the differentiating and reasoning.
purpose of brainstorming of the students to collect their So far as the interactive or informal formative
ideas on the new topic to be taught. Thus the teacher assessment   is   concerned,   it   took   place  whenever
became aware of the students’ previous understanding. the teacher interacted, on a task or activity, with an
In case of any misunderstanding or misconception the individual  or  the  whole  class.  Questioning  was  its
teacher planned or decided how that particular learning main instrument. The response of the students to the
difficulty could be settled. questions enabled  the  teacher  to  decide  what  to  do

Similarly in the middle of the lesson, when the next: whether to extend the dialogue with another
teacher’s objective was to check understanding of the question or use some hints or cues to mediate the
students about the concept being taught, he gave them students  towards  true answer, or use some kind of
assessment task. On eliciting some kind of evidence about written task to make the meanings clear. Often it took
the difficulty with the students in understanding the place in the form of IRF or IRFRF cycles as once the
concept, he gave them indirect instruction or involved the dialogue started it went out of the formal structure as it
students either by embedding some written assessment to was to build on the response of the student which could
the teaching learning cycle or by putting verbal questions not be anticipated. Thus the teacher kept on switching
(involving the students into a dialogue) to extend their from formal to informal and from informal to formal. The
thinking so that they could grasp true meanings of that transcribed dialogue given in Fig. 2 presents not only an
concept. example of interactive or informal formative assessment

However, planned or formal formative assessment but also shows the teacher’s switching from formal to
was not used only for collecting information about informal style.
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Fig 2. A dialogue between the teacher and the students showing interactive or informal formative assessment

S.No. Turn Utterance

1 Teacher: Why do you think OH - is a simple radical?

2 Studetn1: Sir, it has no 2 or 3 or 4 [as subscripts] under it. Therefore it is a simple radical.

Anybody else?

3 Teacher: He is right sir. All the compound radicals have 2, 3 or 4 under its formula. As OH - hasn’t this, so it is a simple radical.

4 Student2: Any other explanation?

 (remained silent)

5 Teacher: What is a compound? How do you define a compound?

6 Students: Something which is composed of two or more than two elements chemically combined together.

7 Teacher(to the whole class): Do you agree to him?

8 Student: Yes sir.

Ok, now tell me, how many elements are there in OH - radical?

9 Teacher (to other students): There are two elements in OH -  radical.

10 Students: Right, then what do you say about OH -? Is it a compound radical or simple radical?

11 Teacher:  (Many students spoke aloud but teacher said to them “turn by turn”)

12 Student: It is compound radical as it is composed of two elements

13 Teacher:

14 Student:

The teacher assigned home-work to the students to to the students of both the experimental and the control
write an answer to the question, “Identify simple and groups at end of the treatment. The posttest scores
compound radicals from, CO , Na , SO , OH , Cl , provided the data to determine the differential effects of3 4

2 +1 2 1 1

S .” The teacher was amazed to notice that they had treatment.2

identified OH  as simple radical. It offered the teacher a Developing and validating achievement test. Keeping1

teachable point. Instead of telling the students direct in view the learning outcomes given in the curriculum
answer, the teacher mediated them to the right answer document [2006] of General Science for Grade Eight, an
through a constructive dialogue transcription of which is achievement test was developed by the teacher himself.
given in Fig. 2. It was administered at the end of the treatment as a

Occasionally the strategy / technique of peer-marking posttest. The test consisted of two parts to measure
was also used. In this process the students’ written students’ learning in four dimensions: knowledge,
answers in response to some questions were got marked understanding and application and reasoning. First part
by their peers. These marked assessments were handed of the achievement test, having dimensions of knowledge
back to the relevant students. Then they were asked to and comprehension, comprised multiple choice questions
note down their mistakes. In light of those mistakes the (MCQs). The second part, having dimensions of
teacher did his further teaching. application and reasoning, consisted of restricted

In addition to simple questioning to the whole class response items (RRI). The teacher developed test items
or in individual setting, some other formative techniques the answers of which were not present direct in the
like, think- pair-share, wait time, taking vote, listening to textbook. The test was got validated from a panel of
the students, asking students for consensus, clustering experts which included two PhDs and two experienced
students’ conception on the whiteboard or describing science teachers. 
them to the students verbally and bouncing questions
back to the class, were also used. RESULTS

As the teacher used planned and unplanned
formative assessment tasks in order to enhance learning, The mean achievement scores of the experimental and
so it was quite inevitable to check the effect of those the control group on posttest were analyzed with the help
assessment tasks on the students learning or of SPSS. To seek the differences in mean scores of the
achievement.  For this purpose the teacher (researcher) students of the experimental and the control group t-test
developed   an   achievement   test   which   was   given was  applied.  This  analysis  provided  the  base  to  draw



World Appl. Sci. J., 26 (5): 677-687, 2013

683

Table 1: Achievement scores of the experimental and the control group

Achievement Experimental M(SD) Control M(SD) t

Overall achievement 25.20 (10.230) 19.64 (7.917) 3.842**

Knowledge 5.94 (2.160) 5.31(2.258) 1.815

Comprehension 9.20 (3.095) 7.86(3.353) 3.648**

Application 2.96(2.956) 1.77(2.113) 2.933**

Reasoning 7.14(4.060) 4.70(2.959) 4.333**

df = 159. *p <. 05, **p <. 01.

Table 2: Comparative performance of the male students of the experimental and the control group 

Achievement Experimental M(SD) Control M(SD) t

Overall 25.65(10.852) 20.14(8.983) 2.632*

Knowledge 5.90(2.391) 5.53(2.463) .717

Comprehension 9.31(2.924) 8.02(3.299) 1.978

Application 3.06(3.023) 1.77(2.467) 2.229*

Reasoning 7.39(4.513) 4.81(3.025) 3.166**

df = 90, *p <. 05, **p <. 01

Table 3: Comparative performance of the female students of the experimental and the control groups

Achievement Experimental M(SD) Control M(SD) t

Overall achievement 24.56 (9.38) 19.03 (6.45) 2.86**

Knowledge 6.00 (1.809) 5.03(1.978) 2.127*

Comprehension 9.06 (3.366) 7.66 (3.455) 1.706

Application 2.82(2.896) 1.77(1.610) 1.872

reasoning 6.79(3.337) 4.57(2.913) 2.950**

df = 90,*p <. 05, **p <. 01.

some results about the achievement of the students on Analysis on the Basis of Gender: To find difference of
the basis of the whole sample, gender and students’ achievement of the boy and the girl students of the
ability. Achievement in the posttest was divided into five experimental group with those of the control group, t-test
categories: overall achievement and achievement on was applied. Table 2 depicts the performance of the male
knowledge, comprehension, application and reasoning students of the experimental and the control group. It is
level test items. Results of these analyses are given evident that t values (2.632, 2.229) with df (90) were
below: significant at p<0.05, whereas t value (3.166) was

Overall Analysis: To see the difference between the experimental group performed higher in terms of overall
achievement of the experimental and the control group t- achievement (M=25.65, SD=10.852), application
test was applied. The table 1 reflects that t values (3.842, component (M=3.06, SD=3.023) and reasoning component
3.648, 2.933and 4.333) with df (159) were significant at (M=7.39, SD=4.513) of the posttest when compared with
p<0.01. Thus it is clear that students of the experimental the male students of the control group on the respective
group performed higher in terms of overall achievement categories (M=20.14, SD=8.983; M=1.77, SD=2.467 and
(M=25.20, SD=10.230), comprehension (M=9.20, SD= M= 4.81, SD= 3.025) of the achievement test. No
3.095) application (M=2.96 SD=2.956) and reasoning level significant difference was found in case of achievement
(M=7.14 SD=4.06) test items when compared with the on knowledge and comprehension components of the
mean achievement scores of the students of the achievement test.
respective categories (M=19.64, SD=7.917; M=7.86, Table 3 presents the comparison of the girl students
SD=3.353; M=1.77, SD= 2.113; M= 4.70, SD= 2.959) in the of the experimental and the control group. It reflects that
control group. No significant difference was found in the t values (2.86, 2.950) with df (90) were significant at p<0.01,
case of achievement on the knowledge level test items. whereas  the t value (2.127) with df (90) was significant at

significant at p<0.01. It shows that male students of the
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Table 4: Comparative performance of the high ability students of the experimental and the control groups

Achievement Experimental M(SD) Control M(SD) t

Overall achievement 35.63(9.332) 23.08(9.670) 4.809**
Knowledge 7.63 (2.306) 6.04(2.358) 2.484*
Comprehension 12.22 (2.792) 8.00 (3.826) 4.602**
Application 5.296(3.172) 2.61(2.829) 3.242**
reasoning 10.48(3534) 6.42(3.164) 4.398**

df = 51, *p <. 05, **p <. 01

Table 5: Comparative performance of the medium ability students of the experimental and the control groups

Achievement Experimental M(SD) Control M(SD) t

Overall achievement 21.68(6.689) 19.89(6.408) 1.020
Knowledge 5.21(1.663) 564(1.830) -.917
Comprehension 8.04 (2.151) 7.93(3.537) .137
Application 2.14(2.172) 1.92(1.631) .417
reasoning 6.28(3.578) 4.39(2.249) 2.370*

df = 54, *p <. 05, **p <. 01

Table 6: Comparative performance of the low ability students of the experimental and the control groups

Achievement Experimental M(SD) Control M(SD) t

Overall achievement 18.68(4.846) 15.63(5.452) 2.138*
Knowledge 5.04(1.427) 5.64(1.830) 1.788
Comprehension 7.46 (1.815) 7.63(2.634) -.259
Application 1.53(1.971) .66(1.007) 1.950
reasoning 4.78(2.753) 3.20(2.587) 2.117*

df = 50, *p <. 05, **p <. 01

p<0.05. Thus it was clear that the female students of Table 5 shows that the only t value (2.370) with df
experimental group performed higher not only in terms of (54) was statistically significant at p <. 05. It is evident
overall achievement (M=24.56, SD=9.38), but also with that the medium ability students of the experimental group
respect to their performance on knowledge (M=6.00, SD= (M=6.28 SD= 3.578) performed better than those of the
1.809) and reasoning (M=6.79 SD=3.337) components of control group(M=4.39 SD= 2.249) only on reasoning
the achievement test when compared with the students of aspect of the achievement test. The achievement scores
the control group on the respective components in all the other cases of achievement were non significant.
(M=19.03, SD=6.45; M=5.03, SD=1.978; M= 4.57, SD= Table 6 reflects that the t values (2.138) and (2.117)
2.913) of the achievement test. No significant difference with df (50) were significant at p <. 05. It indicates that the
was found in case of achievement on comprehension and overall performance of the low ability students of the
application level test items. experimental group (M=18.68, SD= 4.846) was significantly

Analysis on the Basis of Students’ Ability: The students 5.452). Similarly on reasoning level of achievement test
of the experimental and the  control  groups  were  divided they (M=4.78 SD= 2.753) peformed better than their
into three categories. Their names were put in descending counterparts (M=3.20 SD= 2.587) in the control group.
order with respect to the scores in Raven Matrices. The
upper one third students were named as high ability, the DISCUSSION
lower one third as low ability, while the remaining one
third in the middle as medium ability. This study indicates that formative assessment

Table 4 reflects that the students of high ability integrated with teaching is of extreme value as the
outperformed the students of the control group not only students to whom the teacher taught by employing this
in terms  of  overall  achievement  but  also  on  every method showed an increase in the academic achievement
aspect of achievement. The t values in all the cases were which meant that the students taught through employing
statistically significant. formative  assessment  learned  more  than   those   of  the

better than those of the control group (M=15.63 SD=
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control group. These results are quite in line with the REFERENCES
previous studies [3, 9-13, 15, 43, 44,]. So far as the effect
of formative assessment on different components of
achievement is concerned, it is quite evident that the
students of the experimental group performed well on
comprehension, application and reasoning level test
items.

Both the male and the female students of the
experimental group performed significantly better on
achievement test than their counterparts in the control
group. These results, too, support the previous results
drawn by Miller and Lavin [14] and lead to the conclusion
that this method of teaching is equally good for girl and
boy students.

The results of this study in terms of differential
effects of formative assessment on students of different
ability vary. Unlike William and Black [3], Shirbagi [12]
and Aydeniz and Pabuccu [9], the results of this study are
in favour of high ability students more than the low ability
students. Further the matter of the medium ability
students is surprising that they did not show any
significant betterment in comparison with their
counterparts in the control group. These results are in line
with those of Miller and Lavin [14]. This situation
demands some further research to look into the matter of
the medium ability students more closely. 

Though this study shows disparity of effects of
formative assessment on different components of the
achievement test i.e., knownledge, comprehension,
application and reasoning, but one thing is worth noting
that all the male and the female students of different
ability in the experimental group consistently showed
betterment in developing reasoning skill. It may be
attributed to the use of two important formative
assessment strategies by the teacher, first the use of
thinking and probing questions while teaching and
second, dialogic feedback. Both these strategies promote
teacher-student and student-student interaction which
result in improvement of reasoning skill of the students.
So, it implies that formative assessment could be
beneficial for developing higher order thinking skills. 

Clearly, it is appropriate to exercise a degree of
caution while generalizing the results of this study on
account of small sample. However, presence of the control
group into the design of this study gives some
confidence about the validity of the results and
encourage on using formative assessment while teaching
science. So, the science teachers should manage to
integrate formative assessment strategies, such as
questioning, dialogic feedback and think-pair-share and
so on, into teaching for enhancing students’ achievement
in science.
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