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and spent more time on homework and extra work. These results 
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therefore further research on components of engagement is required.  
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1. Introduction 

 Feedback is very important in assessment and is vital in helping students to learn from 
assessment (Irons, 2008).  Therefore, teachers should be aware that positive dialogues are helpful in 
learning. Kaplan, Peck and Kaplan (1997) has shown that there is a downward relationship between 
students’ poor academic performance and disengagement in which less engaged students’ performance 
was found poor. So, the feedback has positive effect on students’ achievement, but, the point to be 
explained is that which ability group of students is more beneficiary from feedback techniques (e.g. 
Batool & Akhtar, 2019). As, Ali and Iqbal (2013) have used feedback as an important component of 
formative assessment in their study and have has also recommend to find out the difference of effect on 
different ability students’ achievement in science. 
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 The main objective of this study was to explore the effect of feedback on high, medium and low 
achievers engagement in mathematics. It was focused on finding out the effect of feedback on high, 
average and low achievers’ cognitive engagement in mathematics. Similarly, comparison of affective 
and behavioral engagement of the average, high and low achievers of the experiment and the control 

groups in mathematics classroom was also point of investigation in this study. Researcher has tried to 
find out a comparison of time spent on homework and extra work of both control and experiment 
group. 
 
2. Literature Review 
 Feedback has an important role in improvement of mathematics achievement.  Research studies 
support this claim that feedback has significant effect on students’ performance (e.g., Batool & Akhtar, 
2019; Mory, 2004; Narciss & Huth, 2003). Though, other studies on feedback have shown no effect on 
performance (e.g., Kluger & DeNisi, 1996; Fyfe, Rittle-Johnson, & DeCaro, 2012). Ali and Iqbal (2013) 
have used feedback as an important component of formative assessment in their study and have shown 
its significant effect on students’ achievement in science. They further told that formative assessment 

has more effect on high achievers and low achievers than medium ability students.  
 

 There was a positive relationship between classroom environment and the level of students’ 
engagement (White & Salovey, 2012). Kearney, Webb, Goldhorn and Peters (2013) has indicated in a 
multi-level analysis that when teachers provide critical feedback to the students’ mathematics 
assignments they have higher level of learner engagement as compare to those classes where teachers 
did not give same feedback to their students. According to Kaplan, Peck and Kaplan (1997) there is a 
downward rise association between students’ poor academic performance and disengagement in which 

less engaged students perform poorly. A research conducted by Kearney, Webb, Goldhorn and Peters 
(2013) has also mentioned that students engaged in one class have same attitude with other classes, 
they further showed that critical feedback in the form of discussion plays important role in determining 
the level of students’ engagement. They said that when students are provided with feedback slowly, 

they are more engaged in their mathematics classes. Bert (2011) has discussed that give chance to the 
student to show their competence by demonstration, let them come to the whiteboards and show their 
competencies. Bert explained that these activities performed on the white board should be controlled by 
the teacher to engage students. Kedwell (2010), has discussed that persuasive writing, organized 
debates and problem based learning can increase the level of students’ engagement. Similarly, peer 
relationship also matters, like when students feel uncomfortable with their social group. Researchers’ 
indication have shown high level of achievement does not ensure high level of mathematics 
engagement. They have further shown that despite of learners’ relative success in mathematics they 
were disengaged from mathematics and t. So, there is a need to understand the reason and degree of 
engagement required for high achievers (Skilling, Bobis, & Martin; 2015). Whereas, the engagement in 
mathematics is an influencing factor in mathematics and the relationship between engagement and 

achievement needs further explanations to support students’ engagement  in mathematics (McPhan, 
Morony, Pegg, Cooksey, & Lynch; 2008). The researchers have noted that influencing factors like 
interest participation and achievement in Mathematics decline as student transfer from primary to 
lower secondary school level (McPhan, Morony, Pegg, Cooksey, & Lynch; 2008).  
 
 Engagement is defined as a multi-dimensional construct. Researchers have proposed that 
students’ engagement in education includes three main areas: cognitive, emotional and behavioral 
(Connell, 1990; Connell & Wellborn, 1991; Fredricks, Blumenfeld, & Paris, 2004; Kong, Wong, & Lam, 
2003).Cognitive engagement comprises on deal with learning and a readiness to go further than the 
basic requirements to master problematic skills. Cognitive engagement researchers have explored 
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learning as a key indicator of overall investment in learning (Fredricks, Blumenfeld, & Paris, 2004). 
Behavioral engagement comprises on the students’ level of involvement in the school activities and the 
contribution in educational learning tasks, positive manner and the absence of disturbing behaviors 
(Fredricks, Blumenfeld, & Paris, 2004). Both academic and nonacademic school behaviors are included 

behavioral engagement and have effect on academic achievement. Behavioral engagement can be 
perceived as students’ positive conduct. For example, following the class rules in the classroom and 
showing a lack of troublesome behavior (Finn, 1993).Researchers have shown that positive behavior as 
completion of homework and obeying school rules are indicators of behavioral engagement. According 
to psychological and educational researchers affective engagement includes students and teachers 
relationships, it consists of students’ emotional responses that include interest and anxiety (Russell, 
Ainley, & Frydenberg, 2005). Affective engagement also includes emotions which are experienced by 
students such as frustrations, anxiety, attitude, interest, boredom, involvement, expectations and a 
sense of belonging (Kong, Wong, & Lam, 2003). There is a need for conducting the studies on 
components of engagement and different ability group mathematics achievement. The main objective of 
the study is to explore the effect of feedback on high achievers, medium achievers and low achievers 

engagement in mathematics.  
 

 Following null hypotheses are formulated to address above questions: 
 
H01:  There is no noteworthy effect of feedback on high, average and low achievers’ cognitive 
 engagement in mathematics. 
H02:  There is no noteworthy effect of feedback on high, average and low achievers’ affective 
 engagement in mathematics.  

H03:  There is no noteworthy effect of feedback on high, average and low achievers’ behavioral 
 engagement in mathematics. 
H04:   There is no comparative difference in means of students’ time spent on homework and 
 extra work of control and experiment group 

 
3. Methodology 
3.1 Research Design 
 A quantitative research method was used in this study. Researcher has used experimental 
method followed a quasi-experimental design. This design is also called matching-only pretest – 
posttest control group design. Four chapters from text book of grade nine were selected for this study. 
The experiment was continued for 16 weeks. 
 
3.2 Sample  
 Convenient sampling technique was used and eighty six nine graders were selected to conduct 
this research. Two intact classes of grade IX students of mathematics from the conveniently selected 

school were taken as the sample of the study. One section with 44 students was decided as an 
experiment group by using random assignment technique and similarly other section on with 43 
students as a control group. Researcher matched the groups on one variable that was students’ results 
in the subject of Mathematics in grade VIII to find the equivalence of both groups. Control group was 
divided into three ability groups and same for experiment groups (groups were named as high achiever, 
average achiever and low achiever).  
 
3.3 Procedure  
 Feedback was given to the experiment group and no feedback to control group. Feedback was 
given on students’ in-class work, independent practice assignments, daily homework and teacher’s 
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discussion with a student, a group of students or whole class. While control group was taught by 
routine methods that was already tradition in their class. Sometimes feedback got the form of dialogic 
feedback. 
 

 The Planned feedback and Interactive feedback were main techniques of feedback used in this 
intervention. Feedback was given before starting the lesson, in the middle and when the lesson was at 
the end of lesson in the form of discussion, written comment or verbal work. At the start of the lesson, 
feedback was given when teacher was using questions to know about students’ previous knowledge to 
start a new lesson, in case of any misconception or misunderstanding appropriate feedback was given. 
 
 Similarly, in the middle of the lesson when teacher’s objective was to check students’ 
understanding about the concept taught, researcher gave them some written work in the form of 
problem solving techniques or discussion. If there was difficulty with understanding some concept, 
researcher gave them feedback in the form of written comments or verbal corrections or dialogues to 
facilitate them and involve them in thinking process so that they can got true meaning of the under 

consideration concept. 
 

 However, feedback that was planned in advance, was not only planned for collecting information 
about students’ learning, rather it was introduced so as to engage students in mathematical concepts. It 
was also in the form of verbal or written comments on students’ answer on white-board or notebooks. 
Students were asked to answer the question with think pair-share technique, they were asked to discuss 
or consult with their peer. After giving students some time for thinking, researcher was preceded for 
further question. This type of feedback was depending upon students’ response.  

 
 The interactive or informal feedback took place when the teacher was interacting with a student, 
group of students or the whole class. Questioning was the main instrument for such feedback. The 
response of the student to the question enabled the researcher to decide what to do next: whether to 

extend discussion or question answer session or give appropriate feedback to guide the student towards 
correct answer. As it was built on the students’ response which cannot be anticipated, therefore, the 
teacher kept on switching from formal to informal and informal to formal feedback.  
 
 Researcher has assigned homework in the form of daily homework and independent practice 
assignments to the students, to write answers to the given questions. Instead of telling students about 
right or wrong answer, possible solution to the question were given on note books in case of home 
work. Independent practice assignments were given at the end of each chapter. Grades were given to 
the independent practice assignments by using grading rubrics. Researcher observed all mistakes and 
misunderstandings in the assignments and gave appropriate feedback through discussions and written 
explanations according to the need in class. 

 
 Occasionally, the technique of peer assessment was also used. In this technique students got 
grades or comments leading to correct answer from their peers. The marked answer sheet was back to 
the relevant students.  
 
 As researcher gave planned and unplanned feedback in order to enhance students’ engagement 
in mathematics, it will be quite inevitable to check the effect of feedback techniques on students’ 
engagement in mathematics. Therefore, researcher administered a questionnaire (Students 
Engagement in Mathematics) to the students of both the experiment group and the control group at the 
end of the intervention.  
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4. Results  
 The results obtained in this study are shown in tables. 
 
Table 1 Comparative Cognitive Engagement of the High, Average and Low Achiever in  
 Mathematics Classroom 

 Control group Experiment  
group 

  

 M SD M SD t  p (two- 
tailed) 

High achievers cognitive eng ( pretest) 3.44 0.28 3.22 0.25 1.573 .138 

High achievers cognitive eng ( posttest) 3.44 0.16 3.42 0.11 0.522 .613 

Average achievers cognitive eng (pretest) 3.39 0.41 3.25 0.31 1.413 .162 

Average achievers cognitive eng(posttest) 3.34 0.38 3.65 0.12 -1.780 .141 

Low achievers cognitive eng (pretest) 3.32 0.16 3.17 0.33 1.155 .270 

Low achievers cognitive eng (posttest) 3.22 0.24 3.41 0.28 1.712 .033 
eng = engagement, df(high& low achievers )= 14, df(average achievers) = 53, *p<.05, **p<.01 

 
 An independent samples t-test was conducted to compare the students’ cognitive engagement 
scores in mathematics classroom in pretest of control and experiment group high achievers. Results 
revealed that that there is insignificant difference between the mean gain in cognitive engagement of 
experimental group (Mean =3.22) and control group (Mean =3.44) having t-value (1.573) and p = .138. 
The mean difference (0.21) analyzed in students’ cognitive engagement in control and experiment 

group was minor. It indicates that students in experiment group have no higher gain in cognitive 
engagement as compare to the students’ gain in cognitive engagement in control group. Therefore, 
initially (in pretest) both groups have high achievers with same cognitive engagement. Similarly, an 
independent samples t-test was conducted to compare the students’ cognitive engagement scores in 
mathematics classroom in posttest of control and experiment group high achievers. Results revealed 
that there is no noteworthy difference between the mean gain in participants’ cognitive engagement 
scores of experiment group (Mean =3.42) and control group (Mean =3.44) having t value (0.522) and p 
= .613. The mean difference (0.04) among students’ cognitive engagement scores in posttest of control 
and experiment group was small. It indicates that students in experiment group have no higher gain in 
cognitive engagement as compare to the students’ gain in cognitive engagement in control group. 
Therefore, intervention did not significantly effect on cognitive engagement of high achievers in 

experiment group. 
 
 An independent samples t-test was conducted to compare the students’ cognitive engagement in 
mathematics classroom in pretest of control and experiment group average achievers. Results revealed 
that there is no noteworthy difference among the mean gain in cognitive engagement of experiment 
group (Mean =3.25) and control group (Mean =3.39) having t value 1.413 and p = .162. The mean 
difference (0.14) between students’ cognitive engagement in pretest of control and experiment group 
was small. It directs that average achievers in experiment group have no higher gain in cognitive 
engagement as compare to the average achievers’ gain in cognitive engagement in control group. 
Therefore, initially (in pretest) both groups have average achievers with same cognitive engagement. 
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Likewise, an independent samples t-test was conducted to compare the students’ cognitive engagement 
in mathematics classroom in posttest of control group and experiment group average achievers. Results 
revealed that there is no important difference among the mean gain in cognitive engagement of 
experiment group (Mean =3.65) and control group (Mean =3.34) having t value (-1.78) and p = 0.141. 

The mean difference (-0.31) in students’ cognitive engagement in pretest of control and experiment 
group was medium. The eta squared value (.06) has moderate effect size. It designates that average 
achievers in experiment group have higher gain in cognitive engagement as compare to the average 
achievers’ gain in cognitive engagement in control group. Therefore, intervention has a reasonable 
effect on cognitive engagement of average achievers in experiment group. 
 
 An independent samples t-test was conducted to compare the participants’ cognitive 
engagement in mathematics classroom in pretest of control group and experiment group low achievers. 
Results revealed that there is no noteworthy difference among the mean gain in cognitive engagement 
of experiment group (Mean =3.17) and control group (Mean =3.32) with t value (1.15) and p = .270. The 
mean difference (0.15) among cognitive engagement in pretest of control and experiment group 

students was small. It indicates that low achievers in experiment group have no higher gain in cognitive 
engagement as compare to the low achievers’ gain in cognitive engagement in control group. Therefore, 

initially (in pretest) both groups have low achievers with same cognitive engagement. Similarly, an 
independent samples t-test was conducted to see difference of students’ cognitive engagement in 
mathematics classroom in posttest of control group and experiment group low achievers. Results 
exposed that there is a significant difference between the mean gain in cognitive engagement of 
experiment group (Mean =3.41) and control group (Mean =3.22) with t value (1.71) and p = .033. The 
mean difference (-0.19) among cognitive engagement scores in pretest of control and experiment group 

was significant. The eta squared value (.17) has greater effect size. It designates that low achievers in 
experiment group have considerably higher increase in cognitive engagement as compare to the low 
achievers’ gain in cognitive engagement in control group. Therefore, intervention has a significant 
effect on cognitive engagement of low achievers in experiment group. 

 
Table 2 Comparative Affective Engagement of the High Achiever, Average Achiever  
 and Low Achiever in Mathematics Classroom 

 Control group Experiment  
group 

  

 M SD M SD t  p (two- 
tailed) 

High achievers affective eng ( pretest) 3.36 0.33 3.45 0.35 -0.49 .629 

High achievers affective eng ( posttest) 3.56 0.18 3.03 0.27 4.592 <.001 

Average achievers affective eng  (pretest) 3.54 0.36 3.45 0.25 1.113 .270 

Average achievers affective eng (posttest) 3.48 0.23 3.05 0.28 5.962 <.001 

Low achievers affective eng (pretest) 3.53 0.14 3.39 0.21 1.680 .121 

Low achievers affective eng (posttest) 3.49 0.26 3.15 0.20 3.121 <.001 
eng = engagement, df(high& low achievers )= 14, df(average achievers) = 53 

  
 An independent samples t-test was applied to see difference of the students’ affective 
engagement in mathematics classroom (pretest) of control group and experiment group high achievers. 
Results revealed no noteworthy difference among the mean gain in affective engagement of experiment 
group (Mean =3.45) and control group (Mean =3.36) with t (14) = -0.49 and p = .629. The difference of 
mean (- 0.09) in participants’ affective engagement among pretest scores of control and experiment 
group was smaller. It indicates that students in experiment group have no higher gain in affective 
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engagement as compare to the students’ gain in affective engagement in control group. Therefore, in 
pretest of participants both experiment and control groups have high achievers with same affective 
engagement. Similarly, an independent samples t-test was applied to see difference of the students’ 
affective engagement in mathematics classroom in posttest conducted in control group and experiment 

group high achievers. Results revealed a noteworthy difference among the mean gain in affective 
engagement of experiment group (Mean =3.03) and control group (Mean =3.56) having t value (4.59) 
and p <.001. The mean difference (0.53) analyzed among students’ affective engagement scores in 
posttest of control and experiment group was greater. The eta squared value (.60) has greater effect 
size. It indicates that students in experiment group have higher gain in affective engagement as 
compare to the students’ gain in affective engagement in control group. Therefore, intervention has a 
significant effect on affective engagement of high achievers in experiment group.  
 
 An independent samples t-test was conducted to see difference of the students’ affective 
engagement in mathematics classroom in pretest conducted in control group and experiment group 
average achievers. Results revealed insignificant difference between the mean gain in affective 

engagement of experiment group (Mean =3.45) and control group (Mean =3.54) having t value (1.11) 
and p = .270. The mean difference (- 0.09) analyzed among students’ scores of affective engagement in 

posttest of control and experiment group was small. It indicates that students in experiment group have 
no higher gain in affective engagement as compare to the students’ gain in affective engagement in 
control group. Therefore, initially (in pretest) both groups have average achievers with same affective 
engagement. In the same way, an independent samples t-test was conducted to see difference of the 
students’ affective engagement in mathematics classroom in posttest of control group and experiment 
group average achievers. Results revealed that there is a significant difference between the mean gain 

in affective engagement of experiment group (Mean =3.05) and control group (Mean =3.54) having t 
value (5.96) and p <.001. The mean difference (0.42) among affective engagement in posttest of control 
and experiment group students was large. The eta squared value (.40) has greater effect size. It 
indicates that students in experiment group have higher gain in affective engagement as compare to the 

students’ gain in affective engagement in control group. Therefore, intervention has a significant effect 
on affective engagement of average achievers in experiment group.  
 
 An independent samples t-test was conducted to compare the students’ affective engagement in 
mathematics classroom in pretest of control group and experiment group low achievers. Results 
revealed in analysis of scores in above table having t (14) = 1.68, p = .121 shows that there is no 
significant difference between the mean gain in affective engagement of experiment group (Mean 
=3.39) and control group (Mean =3.53). The mean difference (0.14) among control and experiment 
group students’ affective engagement was small. It indicates that students in experiment group have no 
higher gain in affective engagement as compare to the students’ gain in affective engagement in control 
group. Therefore, initially (in pretest) both groups have low achievers with same affective engagement. 

Similarly, an independent samples t-test was conducted to compare the students’ affective engagement 
in mathematics classroom (in posttest) in control group and experiment group low achievers. Results 
revealed in analysis of scores in above table having t (14) = 3.12, p <.001 shows that there is a 
significant difference between the mean gain in affective engagement of experiment group (Mean 
=3.15) and control group (Mean =3.49). The mean difference (0.39) among affective engagement of 
control and experiment group students was large. The eta squared value (.39) has large effect size. It 
indicates that students in experiment group have higher gain in affective engagement as compare to the 
students’ gain in affective engagement in control group. Therefore, intervention has a significant effect 
on affective engagement of low achievers in experiment group.  
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 An independent samples t-test was conducted to see difference the students’ behavioral 
engagement in mathematics classroom in pretest conducted in control group and experiment group 
high achievers. Results revealed in analysis of scores in above table 3 having t (14) = -0.67, p = .512 
shows that there is insignificant difference among the mean gain in behavioral engagement of 

experiment group (Mean =2.43) and control group (Mean = 2.17). The mean difference (- 0.27) 
between control and experiment group students was small. It indicates that students in experiment 
group have no higher gain in behavioral engagement as compare to the students’ gain in behavioral 
engagement in control group. Therefore, initially (in pretest) both groups have high achievers with 
same behavioral engagement. Likewise, an independent samples t-test was conducted to compare the 
students’ behavioral engagement in mathematics classroom in posttest of control group and experiment 
group high achievers. Results revealed in analysis of scores in above table having t (14) =-4.15, p <.001 
shows that there is a significant difference between the mean gain in behavioral engagement of 
students of experiment group (Mean =4.02) and control group (Mean =2.67). The mean difference (- 
1.35) in students’ behavioral engagement in control and experiment group was large. The eta squared 
value (.51) has greater effect size. It indicates that students in experiment group have higher gain in 

behavioral engagement in comparison with the students’ gain in behavioral engagement in control 
group. Therefore, intervention has a significant effect on behavioral engagement of high achievers in 

experiment group.  
 
Table 3 Comparative Behavioral Engagement of the High Achiever, Average Achiever  
 and Low Achiever in Mathematics Classroom 

 Control group Experiment  
group 

  

 M SD M SD t  p (two- 
tailed) 

High achievers behavioral eng (pretest) 2.17 0.68 2.43 0.89 -.673 .512 

High achievers behavioral eng (posttest) 2.67 0.76 4.02 0.48 -4.155 <.001 

Average achievers behavioral eng (pretest) 2.22 0.56 2.14 0.50 0.605 .552 

Average achievers behavioral eng(posttest) 2.30 0.60 4.17 0.37 -13.88 <.001 

Low achievers behavioral eng (pretest) 2.05 0.29 2.10 0.26 -0.381 .711 

Low achievers behavioral eng (posttest) 2.13 0.34 4.28 0.24 -14.51 <.001 
eng = engagement, df(high& low achievers )= 14, df(average achievers) = 53,  

 
 An independent samples t-test was conducted to see difference of the students’ behavioral 
engagement in mathematics classroom in pretest of control group and experiment group average 
achievers. Results revealed in analysis of scores in above table having t (53) = 0.60, p = .552 shows that 
there is no noteworthy difference among the mean gain in behavioral engagement of experiment group 
(Mean =2.14) and control group (Mean = 2.22). The mean difference (- 0.09) analyzed in students’ 

behavioral engagement among control and experiment group was small. It indicates that students in 
experiment group have no higher gain in behavioral engagement as compare to the students’ gain in 
behavioral engagement in control group. Therefore, initially (in pretest) both groups have average 
achievers with same behavioral engagement. Similarly, an independent samples t-test was conducted to 
see difference the students’ behavioral engagement in mathematics classroom in posttest of control 
group and experiment group average achievers. Results revealed in analysis of scores in above table 
having t (53) = -13.89, p <.001 shows that there is a significant difference between the mean gain in 

behavioral engagement of experiment group (Mean =4.17) and control group (Mean =2.30). The mean 
difference (- 1.35) among control and experiment group students’ behavioral engagement was large. 
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The eta squared value (.70) has greater effect size. It indicates that students in experiment group have 
higher gain in behavioral engagement as compare to the students’ gain in behavioral engagement in 
control group. Therefore, intervention has a significant effect on behavioral engagement of average 
achievers in experiment group.  

 
 An independent samples t-test was conducted to see difference of the students’ behavioral 
engagement in mathematics classroom in pretest of control and experiment group low achievers. 
Results revealed in analysis of scores in above table having t (14) = -0.38, p = .711 shows that there is 
insignificant difference between the mean gain in behavioral engagement of experiment group (Mean 
=2.10) and control group (Mean = 2.05). The mean difference (- 0.05) between control and experiment 
group students’ behavioral engagement was minor. It designates that students in experiment group 
have no higher gain in behavioral engagement as compare to the students’ gain in behavioral 
engagement in control group. Therefore, initially (in pretest) both groups have low achievers with same 
behavioral engagement. Likewise, an independent samples t-test was conducted to see difference of the 
students’ behavioral engagement in mathematics classroom in posttest of control group and experiment 

group low achievers. Results revealed in analysis of scores in above table having t (14) = -14.51, p <.001 
shows that there is a noteworthy difference among the mean gain in behavioral engagement of 

experiment group (Mean =4.28) and control group (Mean =2.13). The mean difference (- 14.51) among 
control and experiment group students behavioral engagement was significant. The eta squared value 
(.90) has great effect size. It indicates that students in experiment group have higher gain in behavioral 
engagement as compare to the students’ gain in behavioral engagement in control group. Therefore, 
intervention has a significant effect on behavioral engagement of low achievers in experiment group. 
 

Table 4 Comparison of Time Spent on Homework and Extra Work of control and   
 experiment group 

 Control group Experiment group 

 Time spend on 

homework 

Time spend on extra 

work 

Time spend on 

homework 

Time spend on extra 

work 

 Pre test Posttest Pre test Posttest Pre test Posttest Pre test Posttest 

0 12 10 20 11 13 23 20 3 

1 20 18 11 8 20 10 9 4 

2 4 3 5 15 2 3 4 4 

3 2 4 2 10 3 3 4 17 

4 3 2 2  4 2 3 13 

5 2 4 3 3 2 2 2 20 

Mean 0.77 0.73 0.64 0.68 0.59 3.55 0.86 4.43 

SD 0.61 0.59 1.12 1.17 0.50 1.11 1.28 0.66 

 

 Results in table 4 revealed the time spent on homework and extra work at home. It indicates 
that mean score of time spent on homework is decreased in posttest of control group. On the other 
hand, time spent on homework is considerably increased in posttest of experiment group. 
 
5. Discussion 
 This study was conducted to explore the feedback effects of three components of engagement 
(cognitive engagement, affective engagement and behavioral engagement) on three ability groups (high 
achievers, average achievers and low achievers). The findings of this research shows that students of 
each ability group have benefited from feedback which consequently resulted increase in students’ 
engagement in mathematics classroom. So, feedback has positive role in teaching and learning process 
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of each ability group (Batool & Akhtar, 2019; Hattie & Timperley, 2007). 
 
 Findings of this research has shown that when feedback techniques were used in mathematics 
classroom, high achievers’ cognitive engagement as compared to other ability groups was less 

increased. Whereas, feedback has significant increase in cognitive engagement of both average 
achievers and low achievers cognitive engagement (e.g. Fung, Tan & Chen, 2018; Fielding-Wells & 
Makar, 2008; Kong & Hoare, 2011). There is less literature on relationship of components of 
engagement on different ability groups separately. Therefore, there is still a need to explore these 
variables and their relationships) 
 
 In case of affective engagement, feedback has a significant effect on affective engagement of high 
achievers. Similarly, feedback has a significant effect on affective engagement of average achievers and 
low achievers in mathematics classroom.This finding has some identical features with previous 
researchers. Similarly, in case of behavioral engagement, feedback has a significant effect on behavioral 
engagement of high, average and low achievers in nine graders’ mathematics classroom. Engagement 

may be boosted by some supportive environment (e.g. motivation and performance feedback) in high 
school classroom (Shernoff, Kelly, Tonks, Anderson, Cavanagh, Sinha & Abdi, 2016). 

 
 This is an interesting finding of this study that students in classrooms with traditional teaching 
spent more time on extra work in the start of experiment. When feedback techniques were applied then 
students that were taught by using different techniques of feedback started to spent more time on extra 
work than other class (without feedback). So, feedback effect not performance in mathematics 
classroom but it has also helped students in engaging in activities and assignments at home. 

Researchers have done research on grade five to twelve have shown that teachers feedback on 
homework have indirect relationship with their academic achievement by effecting their behavior on 
mathematics. (Nunez, Suarez, Rosario, Vallejo, Cerezo & Valle, 2015). 
 

6. Conclusion and Recommendations 
 It is concluded from this study that feedback has significant effect on engagement of each ability 
group (High, average and low achievers). Data regarding each dimension of engagement (cognitive 
engagement, affective engagement and behavioral engagement) was collected two times during this 
study has shown significant difference in pretest and posttest of participants taught by using feedback 
techniques. It is shown that feedback has a significant effect on cognitive, affective and behavioral 
engagement of each ability group. Only, feedback given to high achievers has no significant effect on 
their cognitive engagement. This study has also indicated that time spent on extra work is considerably 
increased in posttest of experiment group. Therefore, feedback given to experiment group was also 
effective for homework and extra work done at home. So, students in experiment groups were not only 
performing well in mathematics classroom but they were engaged in activities and assignments at 

home also. 
 
 There is a need for conducting research on components of engagement separately. The study 
also recommend to conduct research on mathematics achievement of different ability group. The 
sample was consisting of the students of mathematics studying in grade nine but the same study should 
be conducted for the students of other subjects and grades also to find out the effect of feedback on 
students engagement. 
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