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ABSTRACT 

The study investigated senior high school Chemistry teachers' feedback practices 

and how their students perceive and use them. SHS in the Greater Accra Region 

were categorised into three groups based on their percentage passes (A 1 - C6) in 

Chemistry in the 2017 WASSCE. Stratified purposive sampling were used to select 

one school from each group for the study. A total of 118 Form 2 students and 3 

teachers from the 3 schools participated in the study. The study involved class 

observation of Chemistry teachers and their students using a case study approach. 

Other data collection methods included the use of questionnaires and focus group 

discussions. Data was analysed using descriptive statistics and thematic content 

analysis. The study revealed that majority of the students found their Chemistry 

teachers' feedback useful. All four levels of feedback were found among Chemistry 

teachers' feedback practices. However, the prominent level of feedback was task 

level feedback. Majority of the students preferred process level feedback. It was 

recommended that Chemistry teachers should take time to progress feedback from 

task level to self-regulatory level via process level rather than over emphasising 

task level feedback. They should also plan assignments, tests and practical work 

well to ensure that students are engaged in self-regulatory feedback. Teachers 

should be macle aware of and trained on all the four major ways students use teacher 

feedback to enhance students' experiences of these approaches to leaming. This 

will help improve Chemistry teachers' pedagogy and their students learning 

outcomes. 
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CHAPTER ONE 

INTRODUCTION 

This study investigated senior high school Chemistry teachers' feedback 

practices and how their students perceive and use them. This is because of the 

central role Chemistry plays in all the other science subjects. Various studies have 

established feedback as one of the major factors that influence learning and useful 

in boosting students' academic perfOlmance (Black &Wiliam, 1998; Hattie, 2009 

& 2012; Hattie & TimperJey, 2007). In consent to these benefits offeedback, many 

teachers assert that they provide regular and quality feedback to their students 

(ToITance, 2007). The basis for this study is the belief that little attention has been 

paid to how Chemistry students in secondary high schools perceive and use 

feedback, particularly in chemistry study at the senior high school (SHS) level in 

Ghana. The study, therefore, analyses classroom dialogue between Chemistry 

teachers and their students to find out the feedback levels as well as, students' 

perception and how they use the feedback given to them. Being interested in 

dialogue between students and teachers, the study employs the theory of social 

interaction (Vygotsky, 1978), sociocultural perspective (Mortimer & Scott, 2000 & 

2003) and the feedback model (Hattie, 2009 & 2012; Hattie & Timperley, 2007). 

Background to the Study 

Chemistry is regarded as a central science subject because of its role with 

respect to other science subjects and careers in science such as medicine, 

agriculture, and industry to mention a few (Adesoji, Omilani & Dada, 2017; 

Gongden, Gongden & Lohdip, 20 II; Uchegbu, Oguoma, Elenwoke & Ogbuagu, 
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2016). The central role of Chemistry has implications for Chemistry study and thus 

students' perf0l111anCe in Chemistry becomes crucial. The role of teachers in 

students' performance in Chemistry cannot be overemphasized. 

The teachers' role in the teaching and learning environment in the classroom 

cannot be overstated (Brown, Kennedy, Fok, Chan & Yu, 2009; Hattie, 2012). It is 

common knowledge that teachers playa crucial part in the lives of their students. 

A core aspect of educational practice is the teacher's effort to support students' 

leaming. Therefore, teachers should regularly focus on evaluating the effects they 

have on their students and adjust teaching methods accordingly. In order to achieve 

this objective, the teacher must be attentive to students' difficulties in 

understanding the lesson and create a conducive classroom environment for 

students to overcome their difficulties. This is because a teacher's primary duty is 

to add value to all students ' class contributions or responses and assist them to attain 

the lesson objectives (Hattie, 2009 & 2012; Havnes, Smith, Dysthe & Ludvigsen, 

2012). This requires that teachers gather evidence from many sources. One-way 

teachers can measure students' perfOimance is by using assessment techniques. 

Assessment refers to how much leaming has taken place as a result of 

teaching. It gives information about the performance of students, which teachers 

use to provide feedback to students. Assessment is also any act of interpreting 

infol111ation about a student's performance. This infotmation is collected in 

different ways such as written and oral assignments, project work, practical work 

and tests. Most students are of the view that their performance in a test is evidence 
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about how much they have studied (Bourke, 2016; Brown & Hirschfeld, 2008; 

Kumar & Stracke, 2011). 

Assessment is a means to help students improve in their studies as well as 

provide a basis for grading or certifying them. The main types of assessment are 

fOlmative and summative. Formative assessment which is also referred to as 

assessment for learning (AFL) occurs during the process of learning; and is mainly 

focused on diagnosing student difficulties and providing information to help them 

improve. It is specifically intended to generate information on performance to help 

improve and accelerate learning. In other words, it involves collecting data for 

enhancing student learning. Summative assessment which is referred to as 

assessment of learning occurs at the end of a semester or a period of study to provide 

a basis for certifying student learning. Summative assessments are aimed at 

ascertaining how much students know after segments ofinstrLlction. In other words, 

assessment has two main goals, that is, formative and summative evaluations of 

learning; the former occurring during the process of learning and the latter at the 

end of a period of study (Brown et a1., 2009; Dixson & Worrell, 2016; Kumar & 

Stracke, 2011). There have been many recent moves toward assessment for learning 

rather than an emphasis on assessment oflearning (Harris, Brown & Harnett, 2015; 

Torrance, 2007). 

There have also been suggestions that assessment procedures and practices 

should support learning and strengthen students' achievement and progress. There 

is a global AFL movement, with an objective of persuading teachers to use 

assessment as a means for improving teaching and learning. Teachers are 
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encouraged to prioritise this objective above the traditional accountability functions 

of assessment (Black & Wiliam, 1998; Harris et aI., 2015; Hattie, 2012). 

Research is replete with the fact that formative assessment does improve 

learning and makes a positive difference to students' achievements (Bell, 2000; 

Black & Wiliam, 1998; Cowie & Bell, 1999; Harris et al., 2015; Torrance, 2007). 

It is mainly activities such as students' and teachers' questions, written and oral 

assignments, project work, practical work and tests carried out by teachers, and 

their students, as a means of generating information to be used as feedback to 

modify the teaching and learning activities in which they are engaged. For 

assessment to be formative, feedback must occur during the learning process, and 

the feedback information must be used by teachers and students. Formative 

assessment and feedback are important features of teaching and learning and 

overlap strongly (Black & Wiliam, 1998; Brown et aI., 2009; Kumar & Stracke, 

20 II; Nicol & Macfarlane-Dick, 2006). 

Feedback is an important aspect of formative assessment focused on helping 

students to improve (Gamlem & Smith, 2013; Torrance, 2007). According to Hattie 

and Timperley (2007), feedback is information that is given to someone concerning 

his or her performance in a task or understanding of a concept that is aimed at 

reducing the difference between their current perfom1ance and what is expected of 

them. The source of the information may be a teacher, peer, book, parent or the 

person's own experience. Hattie (2012) introduces the notion of a gap by stating: 

"feedback aims to reduce the gap between where the student is and where the 
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student is meant to be - that is, between prior or current achievement and the 

success criteria" (Hattie, 2012, p. 129). 

Feedback is information communicated to the student for the purpose of 

improving performance. It allows comparison between an actual outcome and a 

desired outcome (Havnes et aI. , 2012; Kumar & Stracke, 2011; Poulos & Mahony, 

2008). Feedback is one of the factors that have the strongest influence on learning 

and is useful in improving student's performance (Black & Wiliam, 1998; Hattie, 

2009; Hattie & Timperley, 2007). According to Hattie (2012), Even though 

feedback is an imp0l1ant factor that affects students' achievement, its effects can 

also be influenced by other variables. It has the greatest effect when teachers 

receive more and better feedback about their teaching especially when it is from 

their students; achievement is also more likely to be increased when students accept 

and use feedback instead of ignoring it. For this to happen there should be initial 

instruction. When it is provided in a vacuum its effectiveness is limited. In other 

words, students must be taught first before feedback is given. Feedback can only 

build on something; and is of little use when there is no initial learning. 

Teachers are central in turning assessment information and processes into 

improved learning for their students. Consequently, they need to be continually 

aware of the impact they are having on their students and from the evidence of this 

impact, make decisions about changing approaches. They are also a crucial source 

of feedback to their students. Therefore, they should monitor learning to gather 

information about the level of understanding of their students. This should form the 

basis of the feedback that they give to their students. Some of the ways by which 
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they obtain information to maximize students learning include frequent testing, 

observing students' behaviour, asking questions of their students, especially higher 

order questions, and more impoltantly, analysing the questions that students ask 

(Hattie, 2009; Nicol & Macfarlane-Dick, 2006). According to Chin and Osborne 

(2008), the questions that students ask in class are a rich source of inforn1ation to 

the teacher about students' understanding. This feedback from the students should 

guide the teacher in future teaching. 

In order to develop a good assessment and provide accurate feedback to 

students, the learning objectives and what is expected of students must be clearly 

stated. That is, the more learning objectives are stated, the easier it would appear 

for it to be pursued and accomplished. Fonnative assessment exercises should, 

therefore, reflect the main learning objectives and should be designed to bring to 

the fore, evidence about the learning needs of students. The teachers should then 

focus on providing feedback in an appropriate and timely manner to help students 

attain the goals of the lesson. 

Research shows that when students receive frequent feedback about their 

learning, it yields substantial learning gains. Also, the way feedback is conveyed to 

a student and how it is perceived, can affect performance or achievement (Black & 

Wiliam, 1998; Hattie, 2012; Ton-ance, 2007). When it is clear what teachers are 

teaching and what students are learning, then the students' achievement may 

increase. However, even though assessment is about the student, teachers need to 

see assessment as feedback for themselves about the impact of their teaching on 

their students and consequently make decisions based on it (Hattie, 2012). 
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How students are assessed influences the quality of their learning. 

Formative assessment is an essential part of this arrangement since it provides 

feedback to both teacher and student (Higgins, Hartley & Skelton, 2002). 

Infonnation from fOimative assessment should serve to locate the individual 

student's attainment in relation to the learning objectives. It should also guide 

teachers on where they should focus next. Assessment is formative only when 

comparison of actual and reference levels yields information which is then used to 

alter the gap (Black & Wiliam, 1998; Hattie, 2012). The focus of feedback should 

be about how students' responses can be used to shape and improve their 

performance. Feedback also needs to reflect and reinforce what is taught and 

emphasised in class. However, it fails to be useful if it does not help students 

identify the major areas for improvement (Gamlem & Smith, 2013; Harris et aI., 

2015; Storch, 2010). 

Although on average feedback has a positive impact, not all types of 

feedback are effective. Effective feedback should be clear and specific to the task, 

timely, and attainable for students. It should also help to reduce differences between 

current understanding and a learning goal. Effective feedback should make students 

aware of their performance in a context and how they can improve (Harks, 

Rakoczy, Hattie, Besser & Klieme, 2014; Rezaei, Tzadpanah, & Shahnavaz, 2017; 

Van der Schaaf, Baartman, Prins, Oosterbaan & Schaap, 2013). 

Feedback fails to be useful if it does not help students identify, for instance, 

specific aspects of a topic that require improvement. Therefore, feedback must 

indicate how the student can develop in relation to future work and is effective if 
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students are able to use it to produce improved work. Research shows that feedback 

leads to leaming gains when: (1) it includes guidance about how to improve, (2) 

students understand and are willing to use it and (3) students having opportunities 

to apply it (Gamlem & Smith, 2013; Harris et aI. , 2015; Havnes et aI., 2012). 

Feedback can be provided in many ways such as confinning to a student that he or 

she is COITect or incorrect, indicating that more infom1ation is available or needed. 

Feedback includes pointing to directions that the students might pursue, as well as 

indicating altemative strategies with which to understand infOlmation, perfonn a 

task or solve a question (Hattie, 2012). 

The main types of feedback are oral and written (Black & Wiliam, 1998). 

Hattie and TimperIey (2007) identify four levels of feedback. These are: task or 

product level, process level, self-regulation level and self-level. The task level aims 

to help students build their surface knowledge. It is effective if it is infonnation 

focused; indicating if an answer is con'ect or incorrect. It serves as a guide to 

students on how to obtain more infonnation about a topic, question or task. 

Examples include telling a student when an answer is correct or incorrect without 

explaining why. It also includes grading a student' s work or asking a student to 

provide more or different responses. Without task level feedback, students cannot 

progress to the process and self-regulation level feedback and task level is the basis 

on which process and sel f-regulation feedback can be built (Hattie, 2009& 2012; 

Hattie & TimperJey, 2007). 

Feedback at the process level is aimed at the method used to answer a 

question, solve a problem or make a product. Process feedback can lead to 
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providing alternative means of completing a task. It is geared toward helping the 

student to improve and is a deeper forn1 oflearning than at the task level. These are 

mainly comments that guide the student about the processes or strategies 

underpinning a task or problem. It can help the student understand the relationships 

between ideas and develop techniques for studying. It includes prompting students 

to seek more information as well as identify their mistakes. It involves showing 

how ideas are linked to each other in an area of study or topic. Examples include 

expl aining why an answer is COITect or incorrect and helping students correct their 

mistakes. Other examples include teaching students how to learn from their 

mistakes and providing clues about different approaches to solving problems 

(Hattie, 2009& 2012; Hattie & Timperley, 2007). 

The self-regulation level is aimed at helping students to keep an eye on how 

they progress in their studies. Feedback at this level can help develop the student's 

expertise in self-assessment as well as increase their confidence in tackling 

challenging tasks or solving questions. Such feedback is usually in the form of 

introspective or inquiring questions that enable the student to utilise task and 

process level feedback information to boost his performance. Self-regulation level 

feedback affects the students' state of metacognition which helps them to 

independently make the effoli to improve learning. Consequently, they search for 

and use feedback information. When feedback is provided after students have 

attempted a solution, it leads to more self - regulation. Examples are reminders 

from teachers to their students about techniques that they can use to improve their 

own work without relying on the teacher for help. It also includes thought-

9 
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provoking questions that guide the student in self-assessment (Hattie, 2009 & 2012; 

Hattie & Timperley, 2007). 

The self-level is comments about effort and non-specific praIse. It is 

personal and is commonly subsumed under the notion of praise. Examples include, 

'very good', 'excellent', 'clap for him', 'neat work'. Self-level feedback does not 

give much information about a student's performance on a task. It may take away 

students' attention fi-om the other feedback levels. The effects ofpraise are negative 

when students begin to fail or do not understand the lesson. Thus, teaching and 

learning need to move from the task towards processes necessary to leam the task, 

and then to regulation about continuing beyond the task to more challenging tasks 

and goals. Feedback should progress from task to self-regulation level via the 

process level for students to benefit. However, self-level feedback is the least 

effective form of feedback for boosting students' achievement (Hattie, 2009& 

2012; Hattie & Timperley, 2007). 

The assessment techniques that Chemistry teachers use during instruction 

include assignments, practical work, project work, tests, asking, as well as 

analysing the questions that students ask. It also includes observing students during 

practical lessons and when they perform tasks. The information from the 

assessment should fOIm the basis of the feedback that they give their students. It 

should also guide teachers on where they focus next. Chemistry teachers' feedback 

to their students after assessment may involve one or all the levels of feedback. 

Students' perception of the relevance and usefulness of feedback provided will 

determine their response and use of it. I-low the students use the feedback provided 
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is what will affect their performance in their subjects (Higgins et aI., 2002; Nicol 

& Macfarlane-Dick, 2006; Storch, 20 \ 0). Consequently, the need to investigate 

Chemistry teachers' feedback practices and how their students perceive and use 

them. 

Statement of the Problem 

Many teachers think they give consistent and appropriate feedback, 

however students may be unable to use the feedback information when studying 

(Gamlem & Smith, 2013; Hattie, 2009). Majority of students are unable to 

understand teacher's feedback comments and may interpret them wrongly. They 

may also have difficulties in applying it to their learning (Hattie, 2012; Higgins, 

Hatiley & Skelton, 200\). As a result, prescribing lots of feedback does not imply 

that learning will take place. 

Consequently, how the student deals with feedback is critical to the success 

of fornlative assessment. The way feedback is conveyed to a student and how it is 

perceived, can affect performance or achievement. In other words, students' 

perception of the relevance and usefulness of feedback provided will determine 

their response and use of it. Students should find feedback relevant and be willing 

to use it. This is what will affect their perfOlmance or achievement (Black & 

Wiliam, 1998; Higgins et aI., 2002; Poulos & Mahony, 2008; Storch, 2010). 

According to Harks et al. (2014), when students perceive that feedback is useful, 

they will use the information it provides. This would enable them to correct 

erroneous knowledge components leading to a consequent improvement in their 

achievement. 
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Studies on feedback practices in some countries in Africa such as Ethiopia, 

Ghana, Nigeria and South Africa have indicated that when students are given 

detailed feedback in technical education, they have a positive attitude towards 

assessment (Odu, 20 10). Classroom feedback was effective in improving students' 

performance and writing skills in English Language in a Secondary School 

(Abdissa & Kelemework, 2014). Feedback on students' performance in class or on 

tasks will enable them to restructure their understanding and that leads to the 

development of higher-level thinking skills (Butakor, 2016). The feedback methods 

that teachers make use of can shape students' self-efficacy (Adediwura & Ojediran, 

2010). 

It appears most of the research on feedback has focused on teachers' 

feedback practices; that is, on the input side of the equation; what is provided to 

students, how it is provided and at what time it is provided. It seems as if for the 

most part, research on feedback has focused on explaining and extending teachers' 

feedback practices (Cowie & Bell, 1999; Gamlem &Smith, 2013; Higgins et aI., 

2001 & 2002; Kumar & Stracke, 2011; Mandouit, 2018; Rezaei et a!., 2017; Storch, 

20 10; TOITance, 2007). There have been some studies on peer feedback by 

Chemistry students in secondary school (Gan & Hattie, 2014; Gan & Hill, 2014). 

Harris et a!. (2015), conducted a study on primary and secondary school students' 

peer and self-assessment comments. 

However, it seems, not much is known about how students perceive 

feedback and even less about how they use feedback in secondary schools. It looks 

like how feedback is received by students in the classroom, and how it is used in , 
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their learning is a conundrum that requires further research. It appears there have 

been few studies that have investigated the actual amount and nature of feedback 

given and received in classrooms as well as, students' views on feedback. Also, 

how students perceive, and use feedback is an area that remains relatively under 

researched, especially among students in secondary schools. Therefore, there is the 

need for a study on students' perception of feedback in the classroom and how they 

apply it to their studies (Gamlem & Smith, 2013; Harks et a!., 2014; Hattie, 2012; 

Havnes et aI., 2012; Higgins et a!., 2002; Poulos & Mahony, 2008). For instance, 

the study by Harks et a!. (2014), was on the impact offeedback on secondary school 

students in a laboratory setting, did not reflect classroom conditions and therefore 

lacked ecological validity. Thus, there is the need to develop a clearer picture of 

how exactly students perceive and use feedback in Chemistry. 

While it may seem probable for high-achieving or higher - ability students 

to actively seek feedback, low-achieving or lower-ability students may not seek 

feedback. It appears the reasons for this have not been determined (Gamlem & 

Smith, 2013; Hattie, 2012; Havnes et a!., 2012;). This study, therefore, seeks to fill 

these gaps. 

The inadequacies in the type of feedback given to students could be one of 

the factors leading to the poor perfonnance of students in Chemistry in Senior High 

Schools (SHS) in Ghana. For instance, Table 1 shows the number and percentage 

of candidates from Ghana and their grades in Chemistry, Biology and Physics in 

the West African Senior Secondary Certificate Examination (W ASSCE) from 2012 

- 2016. 
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Table 1: Number and Percentaae of Candidates and their Grades in 
b 

Chemistry, Biology and Physics from 2012 - 2016 

Chemistry Biology Physics 

Year Al- C6 D7- F9 Al- C6 D7- F9 Al- C6 D7- F9 

2012 18,466 13,289 16,616 12,032 17,351 7,661 

58.00% 41.70% 57.90% 41.80% 69.20% 30.50% 

2013 37,436 33,189 45,155 27,654 34,139 23,279 

52.90% 46.80% 61.90% 37.90% 59.10% 40.30% 

2014 19,413 19,251 26,682 17,910 16,797 14,940 

50.00% 49.60% 59.60% 39.90% 52.70% 46.80% 

2015 23,260 20,495 31,36921,894 20,984 14,854 

53 .00% 46.70% 58.60% 40.90% 58.20% 41.20% 

2016 29,943 17,091 35,081 24,865 24,830 15,122 

62.95% 35.91 % 58.26% 41.27% 62.00% 37.74% 

WAEC (2014;2016) 

A comparison of the results of Biology and Physics with Chemistry from 

Table 1 shows that students performed better in Biology and Physics as compared 
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to Chemistry. Over the period, an average of 44.12% of the candidates obtained 

grades D7 - F9 in Chemistry. Whilst 40.35% of the candidates obtained the same 

grades in Biology and 39.31 % of the candidates obtained the same grades in 

Physics over the same period. This shows that as compared to Biology and Physics 

a lot of students have difficulty getting credit passes in Chemistry. 

The characteristics of formative assessment and feedback will vary based 

on the subject. For instance, the way feedback is practiced when teaching English 

will be different from Chemistry (Black & Wiliam, 1998; Havnes et aI., 2012). It 

seems most of the studies on feedback in Chemistry in Secondary Schools have 

been on peer feedback (Gan & Hattie, 2014; Gan & Hill, 2014). Education is 

affected by the context of teaching (Gamlem & Smith, 2013), however, it appears 

not much has been done in our context on Chemistry teachers' feedback practices, 

students' perception of these feedback practices and how they use them, hence, this 

cuo-ent study. 

Purpose of the Study 

The overarching purpose of this study was to evaluate SHS Chemistry 

teachers' feedback practices and how students perceive and use the feedback from 

their teachers. From this, five sub-purposes were formulated to guide the study. 

Firstly, the study examined the level of feedback that is prominent in 

Chemistry teachers' feedback practices in SI-1S. Secondly, the students' perception 

of the usefulness of feedback that they receive from their teachers was examined. 

Thirdly, the level of feedback from Chemistry teachers that their students find 

useful was considered. How students use feedback from their teachers, and why 
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high-performing students seek feedback, whilst low-perfolming students do not, 

constituted the fourth and fifth purposes of the study, respectively. 

Research Questions 

The tollowing questions guided the study: 

I. What is the level of feedback that is prominent in Chemistry teachers' 

feedback practices in SHS? 

2. \Vhat is students' perception of the usefulness of feedback that they 

receive from their Chemistry teachers? 

3. Which level of feedback from Chemistry teachers do their students find 

useful? 

4. How do students use feedback from their Chemistry teachers? 

5. Why do high-achieving students seek feedback, whilst low-achieving 

students do not? 

Significance of the Study 

Firstly, the outcome of the study may help teachers adjust the way they give 

feedback to meet students' needs in the classroom. Secondly, the outcome of the 

study can contribute to building a richer picture of students' views of the feedback 

given to them on their work and how they use it. Teacher training institutions and 

educators interested in pedagogical practices in secondary schools may tind it 

useful. Thirdly, the information from the study of Chemistry teachers ' feedback 

practices, and how students perceive and use them may be useful to course 

programme writers in developing lessons. Finally, the results of this study would 
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add to existing literature on feedback practices and aid fUl1her research in science 

education. 

Delimitations 

The study focused on Chemistry teachers' feedback practices and how 

students perceive and use them. How students perceive and use feedback from their 

peers could not be covered in this study. The population was restricted to only 40 

public senior high schools in the Greater Accra Region that otfer General Science 

as a programme where students select Chemistry as an elective subject. The schools 

were categorized into high performing, average performing, and low performing 

based on their percentage passes (A 1 - C6) in Chemistry in the 2017 W ASSCE. 

One school was purposively selected from each of the categories. Therefore, only 

3 schools out of the 40 public senior high schools were used for the study. Tllis 

allowed in-depth study of feedback practices at the SHS level. The study also 

focused only on SHS Form 2 students in the selected schools. 

Limitations 

The feedback practices of the individual teachers observed were limited to 

their feedback practices with respect to the observed classes. This may not be their 

feedback practice because the nature of the class taught may influence the level and 

frequency of feedback used. However, observing different teachers giving 

feedback to different categories of high and low-achieving students gave insight 

and comprehensive perspective into the phenomenon. The research design adopted 

for the study was case study. Case study research is unstructured and subjective, 

therefore difficult to replicate. Generalizations are also very limited in scope, 
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theretore the results are limited to the 3 schools that were purposively selected for 

the study and cannot be generalized to cover the rest of the public senior high 

schools in the Greater Accra Region that offer General Science as a programme 

where students select Chemistry as an elective subject. 

Definition of Tel'ms 

Fonnative assessment: Is all activities undeliaken by teachers, and their students, 

which generate information on performance to be used as feedback to help improve 

and accelerate learning. 

Feedback: Is information provided by a teacher to a student concernmg his 

perfol111ance in a task or understanding of a concept that is aimed at reducing the 

difference between the student's current performance and what is expected of him. 

Task Level Feedback: This is feedback from a teacher to a student indicating 

whether an answer is correct or incorrect without giving the reason. It also includes 

grading a student's work which is expressed as a fraction, number or a letter. 

Process Level Feedback: This is feedback from a teacher explaining why an answer 

is correct or incorrect and teaching students how to learn from their mistakes. 

Self-Regulation Level Feedback: This is usually in the form of introspective or 

inquiring questions from a teacher that enable students to utilise task and process 

level feedback information to boost their perfOlmance. It helps develop the 

student's expertise in self-assessment. 

Self-level Feedback: This is mainly non-specific praise from a teacher to a student 

such as 'very good', 'clap for him', or 'neat work'. 
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Effective Feedback: Feedback from the teacher to the student is effective if it 

indicates the student's performance with respect to the lesson objectives or learning 

goals and what the student must do to attain these objectives. 

Organisation of the Study 

Excluding the 'Introduction' chapter, there are four other chapters made up of 

Review of Related Literature (Chapter Two), Methodology (Chapter Three), 

Results and Discussion (Chapter Four) and Summary, Conclusions and 

Recommendations (Chapter Five). The review of related literature chapter takes a 

critical look at the relevant literature that is related to this research. It includes a 

discussion ofVygotsky's theory of social interaction, the sociocultural perspective, 

its application to analyzing classroom dialogue and the theoretical basis of the 

study. Empirical studies on feedback in the classroom dialogue, its effectiveness 

and application to the levels of feedback is also discussed. The final part of the 

chapter highlights important views and ideas on the topic from other authors and a 

critique of the literature. 

Chapter three discusses and justifies the research methodology used to answer 

the research questions and raises the strength and weakness of the design. It 

describes the type of study and design in detail, and the rationale for the design. 

Issues relating to population, sample and sampling procedure, data collection 

procedure, and data analysis are also discussed in detail. 

In Chapter Four, the results of the study are presented and discussed to answer 

the research questions, using literature that supports these findings . Tn Chapter Five, 

an overview of the research problem and methodology are given. A summary of 
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the key findings and their interpretations are also provided. Conclusions and 

implications relating to the findings are also discussed. In addition, 

recommendations are made, and the issues unearthed for possible future research 

are presented. 
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CHAPTER TWO 

LITERATURE REVIEW 

This chapter reviews literature related to the study. The review draws out 

some theoretical issues on classroom dialogue and how to analyse them. Formative 

assessment and feedback in the classroom were also discussed. Feedback levels and 

effective feedback as well as related studies were also reviewed out of which the 

conceptual framework for the study was derived. 

Classl'oom dialogue, Formative assessment and Feedback 

Teaching and learning Chemistry can occur only when there is exchange of 

ideas between the Chemistry teacher and the student. As a result, discussions 

between Chemistry teachers and their students are fundamental in any Chemistry 

lesson. It is through talk that concepts in Chemistry are introduced in the classroom. 

According to Smith and Hackling (2016), how students learn in class depends on 

the quality of classroom discourse. Talk is central to the meaning making process 

because meaning is developed through discourse and learners come to understand 

scientific concepts and ideas as they are constructed in conversation, In other 

words classroom talk enables students understand scientific concepts. For that , 

reason talk is central to learning (Mortimer & Scott, 2003; Smart & Marshall, , 

2013). 

During Chemistry lessons, at times the teacher takes a clear lead in talking 

through the ideas with the whole class. Other forms of dialogue in Chemistry 

classrooms start with the teacher asking questions, which prompt student thinking 
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and the students can articulate their ideas, presenting different points of view. 

According to Vygotsky (1978), talk in social situations is a key requirement for 

learning. 

The theory of social interaction (Vygotsky, 1978), propose that ideas are 

exchanged between people when they interact. As the interaction continues, each 

participant can make sense of what is being spoken of. The words used in the social 

discussions make available the tools necessary for individual thinking; this is how 

learning begins. Vygotsky placed emphasis on the contribution of culture and social 

interaction on mental development. An underlying principle of Vygotsky is that 

higher mental functioning in the individual originates from the individual's social 

life. That is, to gain knowledge, study and develop have to do with a gradual 

progress from social contexts to individual understanding. In other words, one 

encounters new ideas in social situations where those ideas are exchanged between 

people, using different ways of communication such as talk, gesture, writing and 

visual images. He refers to these exchanges as occurring on a social plane. 

The social plane may be equivalent to a teacher working with a class of 

students in a school, a parent explaining something to a child or a group of friends 

chatting. The different ways of communication used in the social exchanges serve 

as a means of transition from the social environment to the individual; enabling the 

individual to appreciate what is being communicated. For instance, Chemistry 

teachers' discourse with their students in the classroom is what makes concepts in 

Chemistry available to their students on the social plane of the classroom (Childs 

& McNicholl, 2007). 
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Mortimer and Scott (2000 & 2003), using Vygotsky's theory as the basis, 

combined Vygotsky's theory with viewpoints of the sociocultural perspective to 

analyse classroom dialogue between Science teachers and their students. They use 

this to illustrate how science classroom dialogue might give support to student 

leaming. The fundamental idea of the socio-cultural perspective is that all mental 

activities such as studying Chemistry is sited in cultlU'al, historical and institutional 

settings. Accordingly, a body of knowledge accepted for teaching a subject for 

example, ChemistlY in schools is shaped by the historical, cultural, social and 

economic conditions of that period as well as the school settings. 

Learning involves being introduced to a new social language, for instance, 

teaching Chemistry involves introducing the student to the social language of 

Chemistry. A key aspect of this process is the Chemistry teacher who explains and 

facilitates students' understanding of this language. This is akin to the Chemistry 

teacher supporting students' progress in the zone of proximal development (ZPD). 

The ZPD refers to the gap between what a person can do independently and what 

they can do with the help of someone more knowledgeable or skilled than 

themselves. It is another method of assessing a student's ability in an area of 

leaming or topic and measures not only what the student can achieve working alone 

but also what they might achieve with assistance from a teacher. According to the 

sociocultural theory, concepts and clarifications are co-constmcted socially during 

classroom discussions and internalised by students (Kaya, 2014; Mortimer & Scott, 

2003; Vygotsky, 1978). 

23 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



In line with the sociocultural perspective, if one wants to investigate the 

ways in which people think about the world around them, the place to start is to 

investigate the ways in which they talk and communicate about the world. 

Therefore, to understand the processes of teaching and leaming in a specific school, 

one needs to examine the social, cultural and historical contexts that frame them. 

For instance, to investigate how leaming occurs in Chemistry classrooms, the place 

to start is to examine the talk and other modes of communication in Chemistry 

classrooms (Mortimer & Scott, 2000 &2003). 

An important aspect of classroom dialogue IS formative assessment. 

Formative assessment is a conversational activity because teachers and students 

communicate with each other using language. It is also seen as a sociocultural 

activity because it takes place within the social and cultural nonns of the classroom. 

A focus of fOlmative assessment is on ways in which language is used to promote 

teaching and leaming in the classroom with an objective of improving students' on

going learning (Bell, 2000; Harris et a!., 2015; Torrance, 2007). In formative 

assessment the teacher is expected to give feedback to the student. The student then 

acts on the feedback information to progress from current performance to what is 

expected of him or her. These actions by both student and teacher are what lead to 

the attainment of lesson objectives. Therefore, feedback is recognised as a key 

element of formative assessment and classroom instruction aimed at improving the 

performance of students. A strategic objective of formative assessment is to engage 

students in tasks that will generate feedback information. These tasks may take 

various forms such as practical work, group presentations as well as through written 
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and oral questions. For that reason, a key aspect of classroom dialogue is feedback 

that teachers give to their students (Bell, 2000; Black, 2000). 

An essential part of teaching Science including Chemistry is the teacher 

providing opportunities for students to tryout and practise scientific ideas for 

themselves and make these ideas their own. This step of applying ideas might be 

first calTied out by students, with the assistance of their teacher. This assistance is 

usually in the form of feedback that the teacher gives to the students. According to 

Hattie and Timperley (2007), feedback has no effect when students have not yet 

been taught. For feedback to be effective, students should be taught first before 

given feedback after assessment. In other words, there must be a learning 

background to which feedback is directed. 

Classroom dialogue and its analysis 

Any form of classroom teaching is a social event in which the teacher is 

trying to achieve a shared understanding of the subject matter with his students. 

For instance, teaching Science including Chemistry involves three stages; in the 

first stage, the Chemistry teacher must make the concepts and ideas in Chemistry 

available on the social plane of the classroom. Secondly the teacher needs to assist 

students in understanding and internalizing those ideas. Finally, students must be 

encouraged to apply and use the ideas. These leads to unique forms of 

communication and language use in classrooms (Childs & McNicholl, 2007; 

Mortimer & Scott, 2000 & 2003). 

This unique form of communication in the classroom begins when the 

teacher initiates a dialogue usually by means of a question. The student responds to 
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the question and the teacher evaluates the student's response. This pattern of 

communication is described as lnitiation-Respollse-Evaluation (IRE). This three

part conversation has been found to be widespread in classrooms. It is the most 

common fom1 of discourse between teachers and their students in the classroom. 

Another form of this discourse takes place when instead of evaluating the student's 

response; the teacher gives the student feedback or explains the student's answer. 

This pattern is described as Initiation-Response-Feedback (IRF). The IRF form of 

discourse can also occur in a series of exchanges as an l-R-F-R-F chain where the 

elaborative feedback (F) from the teacher is followed by a further response (R) from 

the student and so on (Bansal, 2018; Chin, 2006; Mortimer & Scott, 2000 & 2003). 

Feedback Levels and Effective Feedback 

There are four levels of feedback, these are task or product level, process 

level, self-regulation level and self-level (Hattie, 2009 & 2012; Hattie & Timperley, 

2007). 

The task level aims to help students build their surface knowledge. It is 

effective if it is information focused ; indicating if an answer is correct or incorrect. 

It serves as a guide to students on how to obtain more information about a topic, 

question or task. Examples include telling a student when an answer is correct or 

incorrect without explaining why. It also includes grading a student's work or 

asking a student to provide more or different responses. Without task level 

feedback, students cannot progress to the process and self-regulation level feedback 

and is the basis on which process and self-regulation feedback can be built (Hattie, 

2009 & 2012; Hattie & TimperJey, 2007). 
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Feedback at the process level is aimed at the method used to answer a 

question, solve a problem or make a product. Process feedback can lead to 

providing altemative means of completing a task. It is geared toward helping the 

student improve and is a deeper form of learning than at the task level. These are 

mainly comments that guide the student about the processes or strategies 

underpilming a task or problem. It can help the student understand the relationships 

between ideas and develop techniques for studying. It includes prompting students 

to seek more information as well as identify their mistakes. It involves showing 

how ideas are linked to each other in an area of study or topic. Examples include 

explaining why an answer is correct or incorrect and helping students correct their 

mistakes. Other examples include teaching students how to leam from their 

mistakes and providing clues about different approaches to solving problems 

(Hattie, 2009 & 2012; Hattie & Timperley, 2007). 

The self-regulation level is aimed at helping students to keep an eye on how 

they progress in their studies. Feedback at this level can help develop the student's 

expertise in self-assessment as well as increase their confidence in tackling 

challenging tasks or solving questions. Such feedback is usually in the form of 

introspective or inquiring questions that enable the student to utilise task and 

process level feedback information to boost his performance. Self-regulation level 

feedback affects the students' state of metacognition which helps them to 

independently make the effort to improve learning. Consequently, they search for 

and use feedback information. When feedback is provided after students have 

attempted a solution, it leads to more self - regulation. Examples are reminders 
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from teachers to their students about techniques that they can use to improve their 

own work without relying on the teacher for help. It also includes thought

provoking questions that guide the student in self-assessment (Hattie, 2009 & 2012; 

Hattie & Timperley, 2007). 

The self-level is comments about effort and non-specific praIse. It is 

personal and is commonly subsumed under the notion of praise. Examples include, 

'very good', ' excellent', 'clap for him', 'neat work'. Self-level feedback does not 

give much information about a student's performance on a task. It may take away 

students ' attention from the other feedback levels. The effects of praise are negati ve 

when students begin to fail or do not understand the lesson. Thus, teaching and 

learning need to move from the task towards processes necessary to learn the task, 

and then to regulation about continuing beyond the task to more challenging tasks 

and goals. Feedback should progress from task to self-regulation level via the 

process level for students to benefit. However, self-level feedback is the least 

effective fom1 of feedback for boosting students' achievement (Hattie, 2009 & 

2012; Hattie & Timperley, 2007). 

Effective feedback should be unambiguous and specific to the task, timely, 

and attainable for students. It should also help to reduce discrepancies between 

current understanding and a learning goal (Harks et aI., 2014; Rezaei et aI., 2017). 

According to Hattie (2012), effective feedback should help students know if they 

are making headway towards lesson objectives and what needs to be done to 

improve on their performance. 
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Review of other studies in formative assessment 

Generally, it is acknowledged that increased use of formative assessment 

(or assessment for learning) leads to higher quality learning. However, it is often 

claimed that most schools preclude the use of formative assessment due to pressure 

in schools to improve the results achieved by students in externally-set tests and 

examinations. Crooks (1988) reviewed and summarised results from 14 specific 

fields of research that evaluated the relationships between classroom evaluation 

practices and student outcomes. The review focused attention on outcomes 

involving leaming strategies, motivation, and achievement. Crooks' work 

demonstrated that substantial learning gains are possible when teachers introduce 

fonnative assessment into their classroom practice. 

However, the work of Black and Atkin (1996) in science, mathematics and 

technology show that achieving gain in students' outcome via fonnative assessment 

is not a straightforward issue. Black and Wiliam (1998) collaborated this assertion 

by pointing out that these changes are hard to implement even in ideal conditions: 

"Thus, the improvement of formative assessment cannot be a simple 
matter. There is no 'quick fix ' that can be added to existing practice 
with promise of rapid reward. On the contrary, if the substantial 
rewards of which the evidence holds out promise are to be secured, 
this will only come about if each teacher finds his or her own ways 
of incorporating the lessons and ideas that are set out above into her 
or his own patterns of classroom work. This can only happen 
relatively slowly, and through sustained progran1mes of professional 
development and support. This does not weaken the message here-
indeed, it should be a sign of its authenticity, for lasting and 
fundamental improvements in teaching and learning can only 
happen in this way" (Black and Wiliam, 1998, p. 15). 

Notwithstanding Black and Wiliam's caution of real difficulty in implementing 

formative assessment in the classroom, Newmann, Bryk, and Nagaoka (2001) 
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found that students whose teachers used authentic classroom tasks out-performed 

students not given such work, and that the size of the effects (as measured by 

standardized effect size) was substantial. Authentic tasks are defined as requiring 

construction, rather than reproduction of knowledge, disciplined inquiry, and value 

beyond school. The study evaluated Chicago teachers' assignments in reading, 

mathematics and writing in grades 3, 6, and 8. In reading, writing and mathematics, 

the standardised effect sizes were 0.43, 0.52 and 0.64 respectively, with significant 

aptitude-treatment interactions favouring high-achievers in reading and low

achievers in mathematics. Data for the study were from assignments collected in 

1997, 1998, and 1999. The sample sizes involved: (1) grade 3 writing, all 3 years 

with 1,785 assignments; (2) grade 6 writing, all 3 years with 1,686 assignments; (3) 

grade 8 writing, all 3 years with 1,425 assignments; (4) grade 3 mathematics, all 3 

years with 1,794 assignments; (5) grade 6 mathematics, all 3 years with 1,522 

assignments; and (6) grade 8 mathematics, all 3 years with 1,278 assignments. 

Assignments were scored by teams of teachers and scores were equated across 

years. Contrary to some expectations, the study found some high quality 

assignments in some very disadvantaged Chicago classrooms. It was evident that 

all students in these classes benefited from exposure to such instruction. Results 

suggest that if teachers, administrators, policymakers, and the public at large place 

more emphasis on authentic intellectual work in classrooms, yearly gains on 

standardized tests in Chicago could surpass national norms. Nevertheless, 

Newmann et al. 's (2001) study was not conducted under well controlled 

experimental condition. For example, one may argue that the teachers using more 
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authentic activities were just better teachers and that the choice of authentic 

activities was incidental to their success (Wiliam, Lee, Harrison & Black, 2004). 

Another quasi-experimental design to measure the effect of formative 

assessment on students' learning outcome was conducted in England (Boaler, 

2002). Boaler's work involved three-year study of two secondary schools 

comprising 11-16-year olds cohorts in England. Boaler (2002) compared two 

schools which are Phoenix Park and Amber Hill. The former school used a 'reform' 

approach to the teaching of mathematics, emphasising higher-order thinking, and 

students' responsibility for their own learning and the 'traditional' approach 

emphasising practice of test items. Measurement of gain from the intervention was 

based on matched in terms of prior achievement of both schools. The result showed 

that students at Phoenix Park outperformed those at Amber Hill in the national 

school-leaving examination (the General Certificate of Secondary Education, or 

GCSE). The observed gain average of one third of a grade, equivalent to a 

standardized effect size of 0.21 in favour of Phoenix Park School, however, cannot 

be cleared of possible influence from confounding factors. For instance, the 

teachers teaching at Phoenix Park may have been just better teachers, drawn to the 

school by its progressive ethos (Wiliam et ai., 2004). 

In the quest to draw clear policy implications regarding the utility of 

fomlative assessment, Wiliam et al. (2004) undertook a more direct experiment 

with reduced confounding variables which produced a mean effect size in favour 

of the intervention of 0.32. This study asked teachers to incorporate formative 

assessment into their classroom practice and compare the performance of their 

students with those of other classes at the same school. Wiliam et al.'s work was 

undertaken in the King's-Medway-Oxfordshire Formative Assessment Project 

(KMOF AP), funded initially by the Nuffield Foundation (as the Developing 
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Classroom Practice in Formative Assessment project) and subsequently by the 

United States National Science Foundation tlu'ough the support of partnership with 

the Stanford Classroom Assessment Project to Improve Teaching And Learning 

(CAPITAL; NSF Grant REC-9909370). 

The central tenet of the research project KMOFAP was that traditional 

research designs were inappropriate if the promise of formative assessment was to 

be realised. This belief by inference perhaps emanate from Black and Wiliam 

(1998) as expressed in the following: 

"Teachers will not take up attractive sounding ideas, albeit based on 
extensive research, if these are presented as general principles which 
leave entirely to them the task of translating them into everyday 
practice-their classroom lives are too busy and too fragile for this 
to be possible for all but an outstanding few. What they need is a 
valiety of living examples of implementation, by teachers with 
whom they can identify and from whom they can both derive 
conviction and confidence that they can do better, and see concrete 
examples of what doing better means in practice" (Black & Wiliam, 
1998, pp. 15-16). 

The belief of the researchers led to an approach that considers a kind of quasi-

experimental design with non-rigid control of variables and no randomisation. 

The sampling technique used was multifaceted. Initially two local education 

authorities were selected purposively with the following in mind: (1) the need for 

authority with capacity and support to develop formative assessment (2) the need 

for an individual officer who could act as a link between the research team and the 

schools, and provide a local contact for ad hoc support for the teachers. The 

purposive sampling was followed by various methods which are expressed in their 

own words as: 

"The choice of teachers was left to the school, and a variety of 
methods was used. In some schools, the heads nominated a head of 
department together with a ~eacher in their first or se~ond year of 
teaching. In another school, 111 order to ensure a comnutment to the 
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project, the head teacher insisted thai both the heads and deputies of 
the mathematics and science departments were involved. In other 
schools, teachers appeared to be selected because, in the words of 
one head, 'they could do with a bit of inset'. In the event, while our 
schools were not designed to be representative, there was a 
considerable range of expertise and experience amongst the 24 
teachers selected-five of the teachers were heads of department, 
five were deputy heads of department and the remaining 14 occupied 
a range of positions within their schools, mostly at a relatively junior 
level" (Wiliam et aI., 2004, pp. 52-53). 

Also based on the central tenet of the project, the researchers decided to work in a 

genuinely collaborative way with a small group of teachers, suggesting directions 

that might be fruitful to explore, and supporting the teachers without dispensing 

prescribed model of effective classroom action. Each teacher was expected to find 

own way of implementing acquired general principles via in-service training in 

their O\.\In classrooms. Table 2 contains in-service sessions used for the project. 

Table 2: Pattern of in-service sessions held 

INSET Held Format Focus 
A February 199 whole day, London Introduction 
B May 1999 whole day, London developing action plan 
C June 1999 whole day, London reviewing and revising action 

plans 
September 199 half-day, LEA based reviewing and revising action 

plans 

D November 1999 whole day, London sharing experiences, refming 
action plans, planning 
dissemination 

E January 200 whole day, London research methods, dissemination, 
optional sessions including 
theories of learning 

F April 2000 whole day, London integrating learning goals with 
target setting and planning, 
writing personal diaries 

G JWle 2000 whole day, London action plans and school 
dissemination plans, data analysis 
'while ~ou wait' 

(Wiliam et aI., 2004, p. 53) 

The key feature of the inset sessions was the development of action plans. 

The project observed ethical obligation on the part of teachers to re-negotiate the 

'learning contract' between teachers and their students and implemented the 
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formative assessment project at the beginning of a new school year. However, for 

the first six months of the project, teachers were encouraged to experiment with 

some of the strategies and techniques suggested by the research, such as rich 

questioning, comment-only marking, sharing criteria with leamers, and student 

peer-assessment and self-assessment. The in-service training gave teachers the 

opportunities to draw up, and later to refine, an action plan specifying which aspects 

of fommtive assessment they wished to develop in their practice. Teachers also 

identified a focal class with whom the strategies developed were to be implemented 

in September 1999 which was the begilming of new academic year. According to 

the researchers the action plans of the teachers involved, evolved into the headings 

which are organised in Table 3. 

Table 3: Frequencies of activities in the action plans of 24 teachers 

Category 
Questioning 

Feedback 

Sharing criteria with 
learners 

Self-assessment 

General 

Total 

Activity 
Teacher questioning Pupils writing 
questions Existing assessment: pre-tests 
Pupils asking questions 

Comment-only marking 
Existing assessment: re-timing 
Group work: test review 
Course work: marking criteria 
Course work: examples 
Start of lesson: making aim clear 
Start of lesson: setting targets 
End of lesson: teacher's review 
End of lesson: pupils' review 
Group work: explanation 
Involving classroom assessment 

Self-assessment: traffic lights 
Self-assessment: targets 
Group work: test review 
Self-assessment: other 
Pupil peer-assessment 
Group work: revision 
Including parents 
Posters 
Presentations 

'(Wiliam et aI., 2004, p. 54) 
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II 
8 
4 
4 
6 
4 
4 
5 
4 
4 
1 
1 
4 
2 
2 

11 
5 
6 
7 
5 
1 
1 
1 
1 
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The first four headings in Table 3 became the practice and procedure as well 

as the 'Trojan horse' in forn1ative assessment also known as Assessment for 

Learning (AfL). Marshall and Drummond (2006) assert that "the KMOF AP work 

explored four main areas of classroom practice in relation to formative assessment: 

questioning, feedback, sharing criteria with the leamer, and peer and self-

assessment" (Marshall & Drununond, 2006, p. 134). They further suggested that 

the procedures of AfL were always seen as a 'Trojan horse' for a particular view of 

pedagogy (Black, McCormick, James, & Pedder, 2006). Particularly, the view that 

the practices and procedures of AfL promote and enable pupils to become more 

independent leamers is inferred to be central to the Leaming How to Learn (LHTL) 

Project (James, Black, McCormick, Pedder, & Wiliam 2006). Yin et a!. (2008) also 

used the practices of formative assessment and evaluated the effect on students' 

science achievement and conceptual change. Unlike the preceding reviews in which 

all showed significant effect, the outcomes of Yin et a!. 's work were statistically 

not significant. The following summarises their work: 

"Formative assessment was hypothesized to have a beneficial 
impact on students' science achievement and conceptual change, 
either directly or indirectly by enhancing motivation. We designed 
and embedded formatives assessments within an inquiry science 
unit. Twelve middle-school science teachers with their students were 
randomly assigned either to an experimental group (N = 6), provided 
with embedded formative assessment, or control group (N = 6). 
Teachers varied significantly as to their impact on student 
motivation, achievement, and conceptual change. But the impact of 
the formative assessment treatment on these outcomes was not 
statistically significant" (Yin et a!., p.336). 

Yin et al. 's work is distinguishable from Newmann et al. (2001), Boaler (2002) and 

Wiliam et al. (2004) in that the former used traditional experimental design with 
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the latter all using quasi-experimental approaches. Perhaps, the findings of Yin et 

al. supported Wiliam et al. ' s belief that the promise offormative assessment cannot 

be realised in traditional experimental research designs. Yin et al. 's study examined 

the effect of formative assessment on student outcomes by using a randomised 

experiment in a field setting. The study explored whether formative assessment 

would improve student motivation and achievement, and lead to conceptual change. 

They used two groups of teachers. One group, the experimental group employed 

embedded formative assessment while teaching a science unit and the other group, 

the control group taught the same unit without embedded formative assessment. 

The design approach used involved the following steps: 

I. Twelve teachers along with their students were randomly assigned to either 

the experimental group or the control group; 

2. All students were pre-tested on motivation, science achievement and 

conceptual change. 

3. Both groups of teachers taught the same curriculum unit provided by the 

curriculum developer. Teachers in the experimental group were also 

provided embedded formative assessment and trained to use the information 

collected to help improve their teaching and students' learning. 

4. All the students were post-tested on motivation, achievement, and 

conceptual change. 

To find out whether the embedded formative assessment treatment affected 

d ' t' t'on acl11'evement and conceptual change, the experimental and stu ents mo IVa I , ' 

I 
. cOin pared using students' scores on the pre-test and post-test. 

contro groups wei e 
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The participants were informed that the study was to assist curriculum designers to 

improve the curriculum to conceal the fact that they were participating in an 

experimental study during their recruitment. The concealment was done to avoid a 

Hawthorne effect (alteration of behaviour by the subjects in the study due to their 

awareness of being observed) on the experimental group and a John Henry effect 

(tendency for the control group to work harder to overcome perceived deficiency 

emanating from awareness of being disadvantaged to the experimental group) on 

control group. 

Both the experimental teachers and the control teachers used their regular 

teaching practice, helped to videotape one classroom lesson, and collected data 

related to student learning. However, the experimental teachers implemented the 

embedded formative assessments designed by the researchers. The researchers 

avoided the effect of confounding variables emerging from treatment diffusion by 

selecting participants from different states. Nevertheless, the researchers seemed to 

have failed to pay much attention to the concepts of fair treatment which is a 

hallmark of traditional experiment paradigm with positivist construction. For 

example, time spent to complete the curriculum unit was not the same for the 

experimental and the control groups. According to their report, teachers took 

varying amounts of time, from 63 days to 249 days (Experimental: M = 130, SD = 

49; Control: M = 106, SD = 47). Furthermore, on average, the experimental 

teachers took 24 days more than the control teachers. This unequal treatment 

attracts confounding variables that cast doubt on both the validity and reliability of 

the work. The report admits that the embedded formative assessments were 
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designed to be completed in 12 more class sessions than in the regular curriculum. 

This seem to be the situation where Black and Wiliam (1998) affirm that "Teachers 

will not take up attractive sounding ideas, albeit based on extensive research, ... 

which leave entirely to them the task of translating them into everyday practice" 

(Black & Wi Ii am 1998, p. 15). lfthe experimental teachers were given a variety of 

living examples of implementation, and allowed to identify and derive their own 

conviction and confidence in the areas they can do better, and connect with concrete 

examples of what can be done to meet curricular needs the embedded formative , 

assessment would have been followed with the 'spirit and letter' of assessment for 

leaming (Black & Wiliam, 1998; Marshall & Drummond, 2006). The promise of 

formative assessment is only achieved in the 'spirit' of assessment for learning 

where teaching and learning is committed into producing leamers who are 

independent to self-regulate their own learning leading up to conceptual change. 

Teachers whose practice illustrates the spirit of formative assessment should have 

essentially progressive, rather than fixed, view of what went on in any given lesson. 

In contrast, Marshall and Drummond consider the situation where practices and 

procedures embedded in formative assessment are merely implemented in 

curricular units as following the 'letter' of formative assessment. The latter appears 

to be the situation in the design of Yin et al. (2008) and hence the lack of the 

statistical difference realised between the experimental and the control groups. 

Marshall and Drummond's (2006) work explored the cOlmection between 

formative assessment and pupil autonomy to contextualize the analysis of 

classroom observations and teachers' beliefs about learning. The researchers 
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having the initial perspective of hypothesis that assert that Assessment for Learning 

(AfL) is built on an underlying pedagogic principle that focuses on the promotion 

of pupil autonomy, set up to analyse the ways in which teachers instantiate this 

principle in practice. Contrary to the expectation that these researchers' resort to 

quantitative approach to test their initial hypothesis, qualitative approach which 

analyses natural classroom environment was sought after. Marshall and Drummond 

entitled their work 'How teachers engage with Assessment for Learning: lessons 

from the classroom ' . Data were collected using two main sources involving video 

recordings of 27 lessons, which is part of wider sample of focal teachers on the 

project: and interviews with these focal teachers on their beliefs about learning. The 

quest for Marshall and Drummond was development of a strategy for understanding 

teachers ' classroom practices, which would be useful to decision-makers and 

practitioners. There was therefore the need to develop descriptive accounts of 

teachers' observable classroom behaviours and the thinking that underpins such 

practices. The descriptive accounts approach chosen by the researchers seemed 

justifiable in view of the complexity of classroom teaching and learning in general, 

and of formative practices in particular. Adherents of qualitative approach to 

research believe that truth depends on one's perceptive and therefore there is the 

need for different views in order to understand the complexities of classroom 

teaching and learning. The researchers seem to have adhered to this tradition by 

collecting different kinds of data using a variety of methods. Initial interviews 

which were conversations that encouraged teachers to talk about their experiences 

d b I· f: sa wI·de range of contexts and purposes were calTied out. Marshall an e leS acros 

39 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



and Drummond triangulated different data sources using interviews, together with 

Staff Questionnaire data which provided a rich data resource to analyse alongside 

the observation data that were generated from the initial video recordings. The use 

of video data seems superior to field notes, or observation schedules. This assertion 

emanates from the fact that video recordings can be re-observed and watched with 

other viewers. This data collection approach has higher reliability of analysis since 

the observed behaviours can be interpreted, discussed and re-interpreted with 

reference to the primary data. 

The researchers identified from the data that transforming AfL procedures 

or strategies into classroom cultures that promote pupil autonomy was not an easy 

task for most teachers. Only about a fifth of the lessons observed appeared to 

promote pupil autonomy. They classified lessons that apply AfL procedures or 

strategies into classroom cultures that promote pupil autonomy the 'spirit' of AfL. 

The spirit of AfL lessons are characterized as 'high organization based on ideas', 

where the underpinning principle is promoting pupil autonomy. The analysis of the 

staff questionnaire collaborated the finding that only one fifth of the observed 

lessons are characterised with the 'spirit' of AfL. This collaboration was evidenced 

with the proportion of teachers who reported that learning autonomy was promoted 

in practice corresponding with only around a fifth. The ' spirit' of AfL lesson are 

contrasts with those lessons where only the procedures, or 'letter' of AfL, seem in 

place. The rational for dichotomising classroom interactions into the 'spirit' and 

'letter' of AiL is seen in the following explanation: 

"We use these headings-the 'spirit' and 'Ietter'-to describe t~e 
types of lessons we watched, because they have a colloqUial 
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resonance which captures the essence of the differences we 
observe? In. common usage adhering to the spirit implies an 
u.n~erlylng. pnnciple which does not allow a simple application of 
:lgl.d techl11que. In contrast, sticking to the letter of a particular rule 
IS likely to lose the underlying spirit it was intended to embody. The 
lessons under consideration are divided, then, between those where 
the balance is towards the spirit of AfL and those where only the 
letter is evident. Any crude binary opposition is, however, unlikely 
to capture the complexity of the way in which teachers implement 
changes in their practice" (Marshall & Drummond, 2006, pp. 137 -
138). 

In concluding Marshall and Drummond (2006) point out the following: 

1. Only a few teachers promote student's autonomy during classroom 

interaction. This lack of agency to promote student's independency may be 

due to the beliefs teachers hold about learning impact on the way they apply 

AfL in the classroom. 

2. There is the need for teachers to engage in debates about learning, as well 

as act on practical advice, to bring about change. 

3. Teachers who value students' autonomy and see a key goal of their teaching 

as not only promote student's autonomy but also see the classroom as a site 

of their own learning. 

4. Neither circumstance nor the disposition of pupils was beyond change. 

5. Lessons characterised as the spirit of AfL is instantiated in the way teachers 

conceptualize and sequence the tasks undertaken by pupils in the lesson. 

The above points raise important need to reassess the practices and procedures of 

AfL. The point one indicates that the belief of teachers and perhaps that of students 

on AfL is crucial for formative assessment to be relevant to the process of teaching 

d I 
. F thermore if teachers are to be progressive in the classroom and an earn1l1g. ur , 
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also if there is the need for change in the disposition of students as stated in the 

points above, then one may say that classroom interaction should be dialogue where 

both teachers and learners are aware of their learning state. There should be the 

constant feedback of information between the teacher and the student. The 

implication is that feedback is the heartbeat of AfL. According to Black and 

Wiliam (1998) AfL is to be interpreted as encompassing all those activities 

undertaken by teachers, and/or by their students. This teacher - student activities 

provide information to be used as feedback to modify the teaching and learning 

activities in which they are engaged. Black and Wiliam used the term 'classroom 

evaluation' which coincided with the purpose for 'formative assessment'. The 

classroom evaluation involves assessment cycle, which starts from purposes, then 

moves to the setting of tasks, criteria and standards, then through to appraising 

performance and providing feedback and outcomes. The mechanism of obtaining 

information and providing information to improve learning and to secure student 

independent shifts the focus of attention, towards greater interest in the interactions 

between assessment and classroom learning and away from concentration on the 

properties of restricted fonns of test which are only weakly linked to the learning 

experiences of students (Black & Wiliam, 1998). Hattie (2009) has identified 

feedback which is "conceptualised as information provided by an agent (e.g. 

teacher, peer, book, parent, self, experience) regarding aspect of one's performance 

or understanding" (Hattie & Timperley, 2007, p. 81) as one of the most powerful 

influences on the learning process. 
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The perception that feedback is one of the most powerful influences of the 

learning process has been empirically explored generally in three major beneficial 

characteristics. These tlu·ee attributes are (I) error correction and achievement 

change (Azevedo & Bernard, 1995), (2) motivational effects (Hoska, 1993), and 

(3) metacognitive consequences (Butler & Winne, 1995). 

On the attribute of achievement change, Azevedo and Bernard (1995) 

conducted meta-analysis on the literature concerning the effects of feedback on 

leaming from computer-based instmction (CBT). They reported that despite the 

widespread acceptance of feedback in computerized instruction, empirical suppOli 

for paJiicular types of feedback information has been inconsistent and 

contradictory. Effect size calculations from twenty-two studies involving the 

administration of immediate achievement post-tests resulted in a weighted mean 

effect size of 0.80. Also, a mean weighted effect size of 0.35 was obtained hom 

nine studies involving delayed post-test administration. Their analysis showed that 

feedback effects on learning and retention were found to vary with CBl typology, 

fonnat of unit content and access to supplemental materials. The meta-analysis 

indicates that the diagnostic and prescriptive management strategies of computer

based adaptive instructional systems provide the most effective feedback. The 

implementation of effective feedback in computerized instruction involves the 

computer's ability to verify the correctness of the learner's answer and the 

underlying causes of error. 

Hoska (1993) explores computer-based feedback to motivate students to 

increase their effort in learning tasks. The summary of Hoska work is as follows: 
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:'One.o.f the major benefits of computer-based instruction (CBI) is 
Its abIlity to provide a one-on-one interaction between the learner 
and computer program, which functions as coach. Within most 
lessons, the ~oaching responsibility of CBI are provided through 
feedback, WhICh includes such activities as (1) reacting to learners 
as ~h~y respond to questions or interact with simulations, (2) 
ad~IS1l1g learners about the scope and sequence of lessons 
assIgnments, and (3) focusing learners' attention on critical program 
elements. Most CBr lessons, however, overlook an important 
responsibility of any coach - to motivate. Yet this seldom explored 
function of feedback can be critical to the learning situation because 
it affects the way learners both perceived and react to learning tasks. 
What we refer to as motivation is potentially a powerful tool for 
helping learners invest the effort required to gain knowledge and 
skills. This chapter explores current theory on motivation and 
provides guidelines for using CBI feedback that, at minimum, does 
not encourage task avoidance and, at maximum, causes the learner 
to invest increased effort in the learning task" (Hoska, 1993, p. 105). 

Butler and Winne (1995) argue that students' achievement depends on Self-

Regulated Learning (SRL). Butler and Winne explained how feedback is not only 

inherent but also a prime determiner of processes that comprise SRL. Their work 

involved review of areas of research that elaborate contemporary models of how 

feedback functions in learning. These reviews were used to synthesize a model of 

self-regulation based on contemporary educational and psychological literatures. 

The synthesised model constituted a structure which was used to analyse the 

cognitive processes involved in self-regulation, and for interpreting and integrating 

findings from disparate research traditions. Another aspect of their work is proposal 

of elaborated model of SRL that can embrace these research findings and that 

spotlights the cognitive operation of monitoring as the hub of self-regulated 

. . ement The model re-examines two main research areas being (a) cogl1ltlve engag . 

h how fieedback affects cognitive engagement with tasks and (b) 
recent researc on 
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the relation among forms of engagement and achievement. Conclusion was drawn 

that research on feedback and research on self-regulated learning should be tightly 

coupled, and that the facets of their model should be explicitly addressed in future 

research in both areas. Harks et a!. (2014) asserted that the impact offeedback on 

self-evaluation-related outcomes was examined empirically frequently in studies 

dealing with a concept known as calibration. According to Harks et a!., calibration 

expresses the degree to which a student's judgement about his or her own capability 

or performance represents the student's competence (Pieschl, 2009). Therefore, the 

concept of calibration is related closely to the metacognitive concept of self-

evaluation (Stone, 2000). 

Harks et a!. (2014) aimed to contribute to a deeper understanding of the 

three-characteristic benefit of feedback as achievement, motivational and 

metacognitive. Keeping in mind of perceived importance of feedback, the effects 

of two independent variables (written process-oriented feedback and grade-oriented 

feedback) on the three dependent variables were compared in secondary 

mathematics. 

The study adopted an experimental laboratory design. Participants in the 

study were assigned either to a group who are given process-oriented feedback or 

grade-oriented feedback. The participant in the study comprised 146 ninth-grade 

students (48% female) with a mean age of 15years, 3months (SD months = 7.70). 

Students were drawn from 53 intermediate track classes or courses in 23 German 

intermediate secondary schools or comprehensive schools. The study's conceptual 

framework is shown in Figure I. 
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According to the st d d . . u y eSlgn students were gIven written feedback. The 

written feedback distinguished between students' perfOlmance on what the 

researchers called inner math . I b ematIca pro lems and on real-world problems. hmer 

mathematical problems w d ·fi d " . ere e me to pnmanly reqUIre technical competence 

(the use of knowledge about mathematical facts and skills); the real-world problems 

noted as primarily demanding modelling competence (the transformation of a real

world problem into a mathematical problem and vice versa). 

~ 
Achievement 

change ~ 

~ 
Process- vs. Perceived 
grade- oriented 

, , Interest change 
~ , 

usefulness , 
feedback ~ -" 

\ Calibration 

change ~ 

j' 
Figure 1: Path diagram for analysing the impact of feedback on change of 

achievement, interest and calibration via feedback's perceived 
usefulness (Harks et a!., 2014). 

The item types used was made distinct to enable a higher degree of elaboration for 

process-oriented feedback. The distinction between item types was held constant in 

both the process-oriented and the grade-oriented feedback conditions. In the first 

part of both process-oriented and grade-oriented feedback, the differences between 

inner mathematical problems (referred to as arithmetic problems) and real-world 

problems (referred to as aritlunetic word problems) and the scoring criteria for both 

types of items were explained by means of two sample items. In the second part of 
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the feedback, separate information on the student's achievement on inner 

mathematical problems and on real-world problems was provided. 

Measurement of change in mathematics achievement was done using 30 

pre-test and 12 post-test items. Students' change in interest was measured on a scale 

with four items. Students were asked to rate how interesting they found the topic of 

the forthcoming test on a four-point scale ranging from 0 (completely disagree) to 

3 (completely agree). The key item was ' I like the topic of the test.' 

Finally, the effect of the two feedback conditions on calibration was 

assessed llsing pre-test and post-test. For each item in the pre-test and each item in 

the post-test students were asked how confident they were about giving the correct 

answer (Dunlosky & Hertzog, 2000). The six-point rating scale ranged from 0 = 

my answer is definitely wrong through 20 = my answer is correct with 20% 

certainty, 40 = my answer is correct with 40% certainty and so forth to 100 = my 

answer is correct with 100% certainty. Among the findings from Harks et aJ. (2014) 

are (I) process-oriented feedback was perceived as more useful than grade-oriented 

feedback (2) feedback ' s perceived usefulness, in tum, had a positive effect on 

changes in mathematics achievement and interest. These findings show that 

perception is crucial to the three-characteristic attribute offeedback. Harks et al. ' s 

work collaborates Marshall and Drummond (2006) to assert the importance of 

belief or perception in effective feedback that leads to learners' autonomy. 

A study was conducted into students' perception of effective feedback by 

Poulos and Mahony (2008). The pa11icipants were undergraduate students of 

. I I d firom a range of Schools in the Faculty of Health Sciences, varylllg eve s an 

47 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



University of Sydney Four tio : I· I fi . cus groups mvo vmg student vo unteers rom 

different Schools within the Faculty were convened. No direct contact was made 

between the researchers and the students, also no was any participant identified. 

The facilitator of the focus groups used prompt questions relating to the meaning 

and role of feedback. The focus groups were audio-taped and subsequently 

transcribed. The results of the study showed though the students had different 

perceptions regarding what feedback is, they preferred early feedback. The students 

did not hold a homogenous view of what effective feedback is and how it could be 

used. Another finding of the study was that, feedback usefulness and its credibility 

was related to the students' perception of the lecturer providing the feedback. 

Harris et al. (2015), applying Hattie and Timperley' s feedback model, used 

that to analyse New Zealand primary and lower secondary students' peer- and self-

assessment comments. The focus of the study was to find the feedback levels in the 

assessment comments. Data were naturally occUlTing feedback statements students 

provided to themselves or their classmates in English and Mathematics. These were 

collected from students in the classrooms of 11 teachers who volunteered to take 

part in the study. The classroom teachers supplied examples of peer and self-

assessment comments their students had generated to the researchers. The students 

were in grades 5-10 and their ages ranged from 10-14 years. A total of 74 self

assessment examples from 9 classes and 32 peer assessment examples from 7 

classes were submitted by the teachers and analyzed by the researchers. The results 

of the study showed both peer and self- assessment comments were predominated 

by task level feedback. Peer assessment had a much higher percentage of task level 
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feedback than self-assessment, and there was no self- regulation level feedback in 

peer assessment. The researchers did not collect the data directly from the students. 

It was provided by teachers and based entirely on teacher willingness to share with 

the researcher. Therefore, teacher bias in the data collection procedure may be 

possible. Also, when students know teachers will be reading their feedback, they 

may feel a need to provide the kind of comments they believe teachers want which 

may decrease honesty in responding. 

Havnes et aJ. (2012), explored how assessment information is received and 

attended to in upper secondary schools in Norway. The study involved six 

Norwegian upper secondary schools offering vocational and academically oriented 

education. The focus of the study included feedback practices in the three core 

academic subjects in secondary schools in Norway: English, Norwegian and 

Mathematics. The vocational programmes included cookery, carpentry and 

hairdressing. A mixed-method design was used to collect both quantitative and 

qualitative data from the respondents. Survey data were collected from five of the 

schools, whilst focus group interviews were conducted in three schools. A total of 

192 teachers responded to the survey questionnaire, whilst 391 students in the first 

year of upper secondary school also responded to the questionnaire. Three focus 

group interviews were conducted with groups of teachers and three focus group 

interviews with school leaders; one group from each school. Six focus group 

interviews were conducted with groups of students, two groups of students from 

each school. Each focus group discussion was conducted separately. 
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M' . . 
aJonty of the students experienced feedback on tests and assignments as 

useful, providing information about how well they performed and what was 

expected of them. However, a small group of students did not find the feedback 

they received to be useful. The use of feedback from tests and assignments were 

particularly weak. On the other hand, both teachers and students reported more 

extensive feedback while students were working on assignments than on completed 

tests. Both teachers and students reported more student engagement with 

assessment and feedback in vocational subjects than in the academic subjects. In 

other words, students found feedback they received more useful and attended more 

to it in vocational training than academic programmes. Even though there were no 

significant differences behveen feedback practices in Norwegian, English and 

Mathematics across academic and vocational programmes, a finding of the study 

was the fact that feedback practice is subject-related. There were different feedback 

practices in the teaching of languages, mathematics and vocational training. For 

instance, in a workshop setting immediate oral feedback from teacher as well as 

peers seemed to be more common, whilst in Mathematics there was more emphasis 

on corrections of mistakes. 

Conceptual Framework of the Study 

The preceding review has provided conceptual perspective for the study. 

However, some ideas (Black & Wiliam, 1998; Hattie, 2009 & 2012; Hattie & 

Timperley, 2007; Marshall & Drummond, 2006; Wiliam et aI., 2004) which are 

. d' F' e 2 ~Olms the conceptual framework that guides and directs summanse In Igur I' 

this study. 
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Teacher Questioning }- Student 
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Feedback 
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Level of feedback 

Scif- Level Task- Level Process -Level Self- Regulation 

Feed back t-- ~ 
Feedback 

r-
Feedback 

t-- Level 
Feedback 

,- -- ---------------------------------- ---, ------------------------------------------

Students' Autonomy 

Figure 2: Conceptual Framework for Instructional path towards making students 
autonomous via effective feedback (Author'S construct) 

Assessment for Learning has key aspects and practices including 

questioning and feedback (Wiliam et aI., 2004). Questions can be from the teacher 

and student which then lead to feedback. When AFL is implemented properly there 

is a promise of making students autonomous learners (Marshall & Drummond, 

2006). Nonetheless, implementing AFL properly is challenging and complicated. 

It requires teachers and students with a disposition to change and progress in the 

teaching and learning process (Black & Wiliam, 1998; Wiliam et aI., 2004). This 

necessitates the constant flow of information between the teacher and the learner, 

where teachers organise this feedback information to scaffold learners into 

independency. This use of feedback information which enables teachers to see 
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learning through the eyes of students, whilst students see teaching as fundamental 

to their ongoing learning, is crucial to the successful implementation of AFL 

(Hattie, 2012). 

Four levels of feedback have been introduced; these are task level, process 

level, self-regulation level and self-level feedback (Hattie, 2009 & 2012; Hattie & 

Timperley, 2007). The self-regulation level is aimed at helping students to keep an 

eye on how they progress in their studies. Feedback at this level can help develop 

the student's expertise in self-assessment as well as increase their confidence in 

tackling challenging tasks or solving questions. Such feedback is usually in the 

form of introspective or inquiring questions that enable the student to utilise task 

and process level feedback infonnation to boost his performance. Self-regulation 

level feedback affects the students' state of metacognition which helps them to 

independently make the effort to improve learning. Consequently, they search for 

and use feedback infonnation. When feedback is provided after students have 

attempted a solution, it leads to more self - regulation (Hattie, 2009 & 2012; Hattie 

& TimperIey, 2007). Examples are reminders from teachers to their students about 

techniques that they can use to improve their own work without relying on the 

teacher for help. It also includes thought-provoking questions that guide the student 

in self-assessment. 

The self-level is comments about effort and non-specific praise. It is 

I d · commonly subsumed under the notion of praise. Examples include, persona an is 

, d" llent' 'clap for him', 'neat work', 'you are a good student'. Self-very goo ,exce , 

C db k d ot g·lve much information about a student's perfonnance on a 
level lee ac oes n 
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task and often directs atte f Co • n Ion away lrom the task, process and self-regulatIOn 

levels. The effects of pra" . . Ise are negative when students begm to fall or do not 

understand the lesson Thu 't' d 1 . . . S, I IS asserte t 1at teachmg and learmng need to move 

from the task towards processes necessary to learn the task, and then to regulation 

about continuing beyond the task to more challenging tasks and goals. Feedback 

should progress from task to processing to self-regulation. In other words, the first 

three feedback levels form a progression, whilst the fourth is the least effective form 

of feedback for enhancing achievement (Hattie, 2009 & 2012; Hattie & Timperley, 

2007). 

However, experience shows also that many a time students became 

motivated when praised appropriately. External motivation is known to stimulate 

internal motivation which leads to increased effort in learning tasks. The author, 

therefore, believes that progression in the feedback levels should start from the self-

level instead of task level. A demotivated learner is unlikely to engage in any 

feedback task. 

The conceptual framework in Figure 2, therefore, focuses on all four levels 

of feedback. Though Hattie and others assert that feedback should start from the 

task level towards self-regulation level feedback via process level feedback, it is 

also when the learner has reached a state of meta-cognition where feedback 

becomes self-regulated that students can become truly autonomous learners (Hattie, 

2009 & 2012; Hattie & Timperley, 2007; Marshall & Drummond, 2006). Even 

though Hattie and others looked at how students' progress through the levels of 

feedback (i.e., task level to self -regulatory level feedback) to students' autonomy, 
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this study focussed basically on determining Chemistry teachers' dominant 

feedback practices the levels of feedback students prefer. The focus of this study is 

shown within the dotted border, as shown in Figure 2. 

54 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



CHAPTER THREE 

RESEARCH METHODS 

This chapter describes and explains how the study was conducted. It 

discusses the research design, population, sample and sampling procedure, 

instruments for data collection, ethical and confidential issues and how the data , 

was analysed. 

Research Design 

The first step of the study was to investigate what level of feedback is 

prominent in SHS Chemistry teachers' feedback practices in the classroom. The 

second step was to find out how students perceive and use feedback from their 

teachers. A key requirement to achieving these was an extensive observation of 

Chemistry teachers and their students in their classroom setting, to allow for 

analysing classroom dialogue between Chemistry teachers and their students. 

Since the study required observing Chemistry teachers and their student's 

everyday behaviour in the classroom and observing participants as they engage in 

activities, qualitative research methods of data collection suited the study 

(Creswell, 2014). Qualitative research methods are designed to help researchers 

understand people and the social and cultural contexts within which they live; is 

done in the natural settings, where variables are not manipulated (Fraenkel & 

Wallen, 2009). Approaching this study quantitatively implies selecting a point of 

view and imposing or exploring among participants. This will defeat the study's 

55 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



purpose of understanding a phenomenon from the point of view of participants in 

their particular social and institutional context. 

Qualitative researchers go directly to the setting of interest to observe and 

collect their data. There are several approaches to qualitative research; these include 

narrative research, phenomenology, grounded theory, case study, ethnography, 

historical research, and action research (Cohen, Manion, & Morrison, 2007; 

Fraenkel & Wallen, 2009; Silverman, 2013). 

Based on the purpose of the study, case study was adopted as the research 

design. A Case study is a qualitative design in which the researcher investigates in 

detail a program, event, activity, course of action, or one or more individuals 

(Creswell, 2014). It is a research design in which the researcher probes to develop 

an understanding of a case or phenomenon using a variety of data collection 

methods (Cohen et aI., 2007). The case is usually a program, event, activity, 

process, or one or more individuals (Creswell, 2014). Some examples of case 

studies include a student who has trouble learning to read, a situation that can be 

identified easily like an activity going on in a Chemistry classroom or an ongoing 

process like student teaching to mention a few. They involve looking at a case or 

phenomenon in its real-life context, usually employing many types of data. The 

principal idea governing case study research is looking into the case in detail , using 

whatever methods seem applicable and apposite to develop a full understanding of 

. C b ded by time and activity, and researchers collect detailed It. ases are oun 

. c . . arl'ety of data collection procedures over a sustained period of 
tnl0rmatlOn usmg a v 

time (Fraenkel & Wallen, 2009). 
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In this study, dialogue in Chemistry classrooms was observed, audio 

recorded and analysed to fi d Ch . . m out emlstry teachers feedback practIces and how 

their students perceive and h . use t em. Accordmg to Creswell (2014), case study 

research for the most part is suitable for investigating educational processes and 

activities. Consequently, it was adopted as the research design. "The case study 

approach is pal1iculariy valuable when the researcher has little control over events" 

(Cohen et aI., 2007, p. 253). The researcher had no control over choice of topics by 

the Chemistry teachers as well as their assessment techniques after teaching. The 

feedback levels that the Chemistry teachers gave their students after assessment 

was also beyond the control of the researcher. Therefore, the case study approach 

was suitable for the study. 

In this study Chemistry teachers' feedback practices was looked at whilst 

their students' perceptions and use of feedback were probed. A characteristic of 

case study that made it appropriate for the study was the fact that it was conducted 

within the setting under study. The researcher used the natural setting of the 

classroom to collect data, obtaining meaning from the context and the participants' 

perspectives because case study is contextual. Throughout the study, the researcher 

did not manipulate the phenomena under investigation and did not take part in any 

classroom discussions. The researcher is the main research instrument. During the 

chemistry lessons, when the Chemistry teachers were teaching, the researcher 

b d d t k notes All the Chemistry lessons were audio taped with a o serve an 00 • 

S I S7 I One that the Chemistry teachers kept in their pocket when amsung ga ax)' p 1 

. I who usuaJly sat at the back of the class had a digital voice teach mg. The researc ler 
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recorder which was also d fi .. . use or audIO tap1l1g the ChemIstry lessons. All the 

recorded Chemistrv lessons ·b d· . . 
J were transcn e verbatim. No transcnptlOn software 

was used; it was manually transcribed word for word with the help of one assistant. 

Whenever the students finished assignments, tests and practical lessons, their 

marked books and scripts were inspected and analysed by the researcher. 

The researcher assumed the role of an observer-participant, this is 

sometimes referred to as 'observer-as-participant' or non- participant observer 

(Bansal, 2018; Cohen et a!. , 2007; Gravetter & Forzano, 2006), without impinging 

on the classroom's social system or perfonning any function in the school and 

evaluated what was going on in the classroom as objectively as possible. This was 

better than using a quantitative instrument that might only reveal numbers that fit 

into statistical models. Data analysis was inductive and interpretative. The 

researcher analysed the data regarding answers to the research questions. 

The first research question required a detennination of the level of feedback 

that is prominent in the feedback that Chemistry teachers' give to their students. 

This required an extensive observation of the Chemistry teachers and their students 

in the classroom because there is a rich feedback environment in the classroom 

setting (Havnes et aI., 2012; Nicol & Macfarlane-Dick, 2006), as well as an 

inspection of students marked assignments, tests and practical work. Figure 3 

shows a flow chart of the procedure used in obtaining this infonnation. 
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Figure 3: Flow chart of the procedure used for determining Chemistry teachers' 
feedback practices. 

The second research question required an investigation of the students' 

perception of the usefulness of feedback that they receive from their Chemistry 

teachers. Research question 3 required finding out which level of feedback from 

their Chemistry teachers that the students find useful. Whilst research questions 4 

and 5 required a determination of how students use feedback from their Chemistry 

teachers' and the response of high and low - achieving students to feedback, 

respectively. Figure 4 shows a flow chart of the procedure used in obtaining this 

information. 
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Review of Literatur. and observation of feed. 
back practices in classrooms 

Focus Group Discus· 
sions 

Student Questionnaire-General 
Open ended 

Used to Answer Research 
Question 5 

9 ~ ~ 2 4 6 

U sed to. Complement Student Ques. Used to Complement Student Used to Answer Research Ques. 
tlOnnaIre-Perception to Answer Questionnaire-Feedback Levels tion 4 

Research Question 1 to Answer Research Question 3 

Figure 4: Flow chart of the procedure used to determine students' perceptions, use 
and response to feedback. 

Strength and weakness of the design 

It provides the researcher with a much more comprehensive perspective. In 

other words, by observing the actual behaviour of the Chemistry teachers and their 

students in the classroom, which is their natural settings, the researcher may gain a 

much deeper and richer understanding of such behaviour. Therefore, it can reveal 

nuances and subtleties that might escape researchers using other methodologies. 

Consequently, it is the means to understand the complexities of an educational 

practice from the participants involved in implementing the practice. The 

researcher as the main research instrument, can handle sensitive matters, examine 

atypical or idiosyncratic responses, as well as adapt and respond to issues as they 

arise during the study. 
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Despite these strength ·t · b· . . . . S, I IS su ~ectJve and therefore dIfficult to replIcate. 

There is also the possibility of b b· h· . . . . o server las; t IS was mmlmlsed by observmg the 

Chemistry teachers and the· t d .. . Ir s u ents over a penod ofhme. Case study research IS 

time consuming and requires spending a lot of time in the field; this study covered 

the whole of the second semester. It started on the 14th of March 2019 and continued 

till the 25
th 

of June 2019 when the schools started the end of semester examinations, 

with at least two visits per week to each school. Generalizations are usually limited 

in scope; however, the results of the study may enable other researchers anticipate 

but not predict what may occur in similar situations. 

Study Area 

Three schools in one metropolis and two municipalities in the Greater Accra 

Region were purposively selected for the study. Pseudonyms A, B and C were used 

for the names of the schools. School A is at the Accra Metropolitan Assembly, the 

capital city is also the nation's capital, Accra. It is among the elite SHS in Ghana 

where most parents prefer their children to attend. School B is at the Ga West 

Municipal Assembly; the capital city is Amasaman. School C is at the Ga Central 

Municipal Assembly; the capital city is Sowutuom. 

Ghana Education Service (GES, 2019), groups all SHS in Ghana into three 

categories A, Band C schools based on academic performance and facilities 

available to the students. Even though the schools were not selected based on GES 

. . S h 015 A is a category A school while school B is a category C categorIzatIOn, c 0 

d h I C · categorized B by GES. All 3 schools are mixed schools. 
school an sc 00 IS 

d C h boarding facilities with some students' resident in the 
Schools A an ave 
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boarding house and others d t d . . .. . 
ay s u ents. School B has no boardmg faCIlItIes, all the 

students are day students. 

Population 

The target popUlation was Form 2 students and their teachers in the 40 

public SHS in the Greater Accra region that offer General Science as a programme 

where students select Chemistry as an elective subject in the 2018/2019 academic 

year. Only Fonn 2 students were used because the Fonn 3 students were busy 

preparing for their final examination and will not have time for such a rigorous 

study. Secondly, most schools do not pennit their final year students whose focus 

is on WASSCE to be used for research. Finally, there had been recruitment of new 

inexperienced teachers because of the double track system who mostly teach Fonn 

1 students. The Form 1 students who were just starting their second semester may 

not have been taught a lot of topics in chemistry. As a result, it was the view of the 

researcher that the use of fonn 1 students and their teachers will not give a better 

picture of teachers' feedback practices and how students use them. Therefore, 

Fonn 2 students and their teachers in the 40 public SHS in the Greater Accra region 

that offer General Science as a programme where students select Chemistry as an 

elective subject was the population for the study. 

Sampling Procedure 

Stratified purposive sampling was the main sampling procedure used in 

I · . . t (Cohen et al 2007 p. 176). This method was the most se ectmg partIclpan s ., ' 

. h· h hieving and low-achieving students react differently to 
appropnate because Ig -ac 

& S ·th 2013· Havnes et aI., 2012). Consequently, SHSs were 
feedback (Gamlem m), ' 

b ed on their percentage passes (A 1 - C6) in 
categorised into three groupS as 
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chemistry in the W ASSCE in 20 17. Table 4 shows how the SI-IS were categorised 

for the study. 

Table 4: Categorisation of senior high schools for the study 

Percentage Pass in Chemistry 
(AI - C6) 

70 - 100% 

50 - 69% 

0-49% 

(Author's construct, 2019) 

Category of School 

High PerfOlming School 

Average Performing School 

Low performing School 

During the categorisation, it came to the fore that, while some schools 

present a lot of candidates, other schools present only few candidates. Therefore, 

only schools that presented 50 or more candidates in chemistry for the W ASSCE 

in 2017 were categorized for the study. When the grouping was done, there were 

13 high performing schools with percentage passes ranging from 70 to 100%. There 

were 7 average performing schools with percentage passes ranging from 50 to 69% 

and 910w performing schools with percentage passes ranging from 0 to 49%. Based 

on this categorisation, one school was selected from each group for the study. Table 

5 shows the number of candidates and their percentage passes for each of the 

selected schools. 

In each participating school , using the first semester of the 2018/2019 

academic year results, the best performing class in chemistry was selected for the 

study. 
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Table 5: Number of Candidates and their Percentage Passes of the Selected 
Schools 

Number of Exam 
School 

Candidates 
% Passes 

Candidates with (AI C6) 

A 400 370 93 

B 78 46 59 

C 238 61 26 

WAEC (2017) 

Table 6 shows the average class mark in chemistry for all classes offering 

elective chemistry in school A. 

Table 6: Average Class Mark in Chemistry for all 
Classes offe ring Elective Chemistry in School A 

Class Average % Mark in Chemistry 

2AG 51.0 

2HE2 39.9 

2SCI 64.5 

2SC2 63.9 

2SC3 55.5 

2SC4 56.9 

2SC5 56.1 

2SC6 60.0 

2SC7 55.2 

2SC8 61.2 
End of first semester examination, School A, (2019) 

. d h h· hest mark of 64.5%, it was selected for the study. 
Smce 2SCI ha t e Ig 

f'~. · elective chemistry. Table 7 shows the average 
School B has two classes 0 leung 

mark in chemistry for each class. 
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Tabl~ 7: Ave~age C1as~ Mal'k in Chemistry for all Classes 
offermg ElectIve ChemIstry in School B 

Class Average % Mark in Chemistry 

2AG 19.1 

2SC 26.1 

End of first semester examination, School B, (2019) 

Since 2SC had the highest mark, it was selected for the study. School C has 

seven classes offering elective chemistry. Table 8 shows the average mark in 

chemistry for each class. 

Table 8: Average Class Mark in Chemistry for all Classes 
offering Elective Chemistry in School C, 

Class Average % Mark in Chemistry 

2AGI 28 .7 

2AG2 41.4 

2HE2 35.5 

2SCI 63.1 

2SC2 61.3 

2SC3 49.2 

2SC4 44.2 
End of first semester examination, School C (2019) 

. h t raae mark in chemistry and therefore was selected 
2SC 1 had the hlg es ave '" 

the total number of students in each school that 
for the study. Table 9 shows 

participated in the study. 
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Table 9: Total Number of St . 
the Study udents In each School that participated in 

Total 

48 

33 

37 

The total number of students who participated in the study is 118 with an 

average age of 17 years. The oldest student is 21 years and the youngest 15 years . 

Description of the sample 

The names of the schools and the names of the teachers are all pseudonyms. 

School A has 5 elective chemistry teachers teaching the 10 classes; Bismarck whose 

class 2SC 1 was selected has BSc in Chemistry from the University of Cape Coast 

and is in the final year of a post graduate diploma in education from the University 

of Education, Winneba. He has been teaching at School A since 2011. All the 

chemistry lessons were conducted in their classroom. The students only go to the 

laboratory when they have practical lessons. There are two laboratory assistants 

who prepare the solutions for Chemistry practical lessons based on Bismarck's 

instructions. School B has 1 elective chemistry teacher teaching the 2 classes; 

Frederick has BSc in Chemistry and an MPhil in Geology from the University of 

Ghana, Legon. He has been teaching chemistry at School B since 2016. He also 

taught mathematics for three years at a private SHS. All the chemistry lessons were 

d d
· h lb' tOl'y Throuahout the entire period of the study, only two 

con ucte III tea 018· 0 

66 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



I·. 
" 

chemistry lessons took pIa ' h I ce 111 tee assroom because there was W ASSCE 

practical taking place in the laboratory, School B has one laboratory assistant. 

School C has 3 elective chemistry teachers teaching the 7 classes; Prince whose 

class 2SCI was selected has BSc in Chemistry and MA in Alternative Dispute 

Resolution (ADR) from the University of Ghana, Legon, He also has a Professional 

Executive Masters in ADR from Gamey & Gamey ADR Institute, He has been 

teaching chemistry at school C since 2012 and has a private ADR practice where 

he spends his after-school hours, In school C just like school A, all the chemistry 

lessons were conducted in the classroom, The students only go to the laboratory 

when they have practical lessons, School C has no laboratory assistant. 

All three teachers have similar teacher led or teacher centred method of 

teaching, however, Frederick uses a projector to project information on the board 

for students and engages the students in discussions after that. Sometimes when the 

teachers are teaching, they give questions to the students and go around inspecting 

students work and giving them feedback, During one lesson on solubility, Prince 

put the students into groups and gave them questions to solve, A member of each 

group did the presentation on behalfofthe group, The rest of the students critiqued 

the work of the group and decided with Prince the marks to be awarded each group, 

Data Collection Inst,-uments 

Besides the researcher being the main instrument for data collection, other 

h ' t ts wel-e used for the study, The first instnunent used was an researc 111S rumen 

d d t' nl1al'I'e with six items titled student Questionnaire-General open-en e ques 10 

( d ' A) I pl"lsed seven items initially but was reduced to six after pilot Appen IX ,t com 
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testing. Item numbers 1 and 2 ,. 
were on students perceptIon of the usefulness of the 

feedback they receive from their teachers. Item numbers 3 and 4 were on the level 

of feedback from teachers that t d fi d . . ~ s u ents In useful whIle Item numbers;) and 6 was 

on how students use feedback from their teachers. It was developed by the 

researcher from an extensive review of related literature and observation of 

Chemistry teachers' feedback practices in the classroom. This was pat1icularly 

important for the study as observations made it possible to relate the items in the 

questionnaires to actual feedback practices in the students' classrooms. 

The second instrument was titled student Questionnaire-Perception 

(Appendix B). It comprised four two-tier items, students selected an option to each 

item and provided reasons for the option selected. Each item was a statement, the 

students were expected to choose from four options and give reasons for their 

choice. The statements were to find out if feedback from their Chemistry teachers 

helped the students to improve, showed the students how much they have studied 

and showed how well prepared they are for tasks. It was mainly to find out if 

students perceived feedback from their Chemistry teachers useful or not and their 

reasons for that. It was adopted from Harks et al. (2014), the students were asked 

to give reasons for the option they chose to enable them to qualitatively express 

themselves in tenns of their perception offeedback from their Chemistry teachers. 

The third inst\Ument was titled student Questionnaire-Feedback levels 

(A d
· C) I d pted from the feedback model of Hattie (2009, 2012) and ppen IX . t was a 0 

. . 't s Each item was a statement on one of the feedback 
compnsed four two-tier I em . 

h· h level of feedback from Chemistry teachers their 
levels. It was to find out w IC 
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students' find useful The st d t . u en s were expected to choose from four options and 

give reasons for their choice St d ' . . u ents responses to the Items and the reasons for 

their choice informed the level offeedback that they found useful. 

Focus group discussions between students and the researcher were also used 

to collect data. The chemistry teachers were asked to select three high - achieving 

students and three low- achieving students in their class for the discussions. This is 

because high-achieving students can be distinguished from low achievers by their 

use of feedback from their teachers and peers. While high-achieving students 

actively seek and use feedback, low-achieving students do not (Gamlem & Smith, 

2013; Havnes et a\. , 2012). The criteria that were used to select both groups of 

students were their performance in the previous and current semester, their 

contribution in class and their attendance in school. There were two set of focus 

group discussions in each school, one for the high achievers and another for the low 

achievers. The discussions were audio recorded and transcribed verbatim. 

All the Chemistry lessons that were observed were audio recorded and 

manually transcribed word for word for analysis. Students' tests, assignments and 

practical work in their exercise books were inspected and analysed for additional 

infonnation on Chemistry teachers' feedback to their students after marking their 

work. Field notes were also used during observations to collect data. It comprised 

th b t· d t nd 11'lne a description of activities and other information e 0 serva 'ion a e a , 

I d h b t· such as l'nterruptions during class. The field notes were 
re ate to teo serva Ions 

d ftl Chemistry teachers' feedback to students during the 
also used to recor some 0 le 

. t tudents after marking their work. The transcribed 
lessons and their comments 0 s 
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data from the audio recordin 
gs was complemented with the researchers' field notes 

in order to compile a com . I . pIe 1enSlve data of the classroom observations. The 

researchers' field notes also d .. serve as a source ofmformatIOn for reliability checks. 

The observations were focused . I I· . mam y on c assroom dIalogue between ChemIstry 

teachers and their students sp ·fi II he· , eCI Ica y on t e Leedback that ChemIstry teachers 

provided to their students. 

Validity 

The instruments were shown to the researcher's team of supervisors for 

inspection and review to help check for content and face validity. A colleague PhD 

student who is also a chemistry teacher reviewed the instruments. These were field 

tested by the researcher at school D (a pseudonym). The results of the field testing, 

the supervisors and my colleague's comments enabled further modifications to be 

made to obtain the final instruments used for the study. 

The study covered the entire second semester of the 2018/2019 academic 

year. The minimum number of visits to each school was two times a week and the 

maximum number was three times a week. After the second week most of the 

students got used to the presence of the researcher. I did not take part in any 

classroom discussion throughout the data collection period. This ensured that there 

was no manipulation of the classroom dialogue to increase the validity of the study. 

The problem of data overload was reduced by analysing data especially the 

. . ft t dents have responded to it. For instance, nine students in questIOnnaires a er s u 

I to I·tems in the open-ended student questionnaire -
school C w lOse responses 

I 
.. terviewed informally for clarification. The main 

General was not c ear weI e 111 
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objective of the focus group d' . . 
ISCUSSlOns was to answer research questIOn 5 however 

it was also used to confirm students' earlier responses to items in the questionnaires. 

These respondent validation techniques also helped increase the validity of the 

study. The transcription of the recorded lessons took a while but was complemented 

with the field notes to give a comprehensive picture of the classroom dialogue for 

analysis. The use of multiple data collection methods like observations, audio 

recording of Chemistry lessons, use of questionnaires, focus group discussions and 

inspection of students marked work was a means of triangulation to increase 

validity. 

Pilot testing 

All the instruments were field tested in school D (a pseudonym), which is 

at the Ga South Municipality and shares a boundary with the Central Region. In 

2017, there were 57 students sat for the W ASSCE, with 31 of them representing 

54%, having Al - C6 in Chemistry. Therefore, it is an average performing school 

according to the categorisation used for the study. School D has three classes 

offering elective chemistry. Table 10 shows the average mark in chemistry for each 

class. 

Table 10: Average Class Mark in Chemistry for all Classes 
offering Elective Chemistry in School D 

Class Average % Mark in Chemistry 

2AG 36.02 

2ScA 58.92 

2ScB 42.78 
. f School D (2019) End of first semester examma JOn, 
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Form 2ScA had the hi h t ' ,. g es average score of 58.92% for the prevIOus term 

and therefore was selected for th'l ' . . ., e Plot testIng. Dunng a two-week penod m whIch 

chemistry lessons were observed and audio recorded, the instruments were 

administered to all the 39 students in the class. 

Reliability 

Reliability in qualitative research "can be regarded as a fit between what 

researchers ' record as data and what actually occurs in the natural setting that is 

being researched" (Cohen et aI., 2007, p. 149). To improve reliability, as much as 

possible verbatim accounts of participants' comments were used. The use of field 

notes during observations to also helped improve reliability as it was a means of 

comparing with transcribed data from the audio recordings in order to compile a 

comprehensive data of the classroom dialogue and focus group discussions. 

Staying in the field for the whole semester as well as the use of a small audio 

recorder in the teachers' pocket during lessons minimized reactivity effects; where 

participants may change their behaviour if they know they are being observed, this 

helped improve reliability. A problem that affects the validity and reliability of 

qualitative research is anecdotal ism. This is when the researcher selects a few well

chosen examples for making inferences (Silverman, 2013). This was minimized by 

analysing data comprehensively based on the research questions. 

Cronbach's alpha reliability coefficients were detennined for students' 

h t· nnaires titled perception and feedback levels. The reliability 
responses to t e ques 10 

coefficient for the questionnaire titled perception was .76 and that for the 

questiOlmaire titled feedback level was .71 . 
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Data Collection Procedures 

The researcher visited the Greater Accra Regional Education Office and had 

discussions with the officer responsible cor statl'st'c B d h d' . 
11 I s. ase on t e ISCUSSlOns, a 

letter of introduction from the Head of the Department of Science Education was 

sent to the Greater Accra Regional Director of Education. The W ASSCE results in 

elective chemistry in 2017 for all schools in Greater Accra were released to the 

researcher. 

The researcher then visited the three selected SHS and had discussions with 

the heads of the SHS. An introductory letter from the Head of the Department of 

Science Education was then sent to the Heads of the SHS. A week after the letter 

of introduction was sent; the Heads of the SHS introduced the researcher to the 

Assistant Heads and the Heads of Science Department. The Chemistry results of all 

classes in the schools offering elective Chemistry for the previous term was made 

available to the researcher, who analysed the results and calculated the average 

percentage mark for each class. The best performing class in Chemistry in each 

school was selected for the study. The Head of Science Department introduced the 

researcher to the ChemistlY teachers of the selected classes and asked if they will 

be willing to take patt in the study. They all agreed to take part in the study. The 

researcher then assured them of anonymity and confidentiality. 

Data collection took place during the second semester of the 2018/2019 

academic year. It started on the 14th of March 2019 and continued till the 25th of 

June 2019 when most of the schools had started the end of semester examinations. 

Twenty-five lessons including three practical sessions were observed, audio 
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recorded and transcribed verbatim for analysis. The total duration of the observed 

lessons was forty hours Some fth I . 
. 0 e essons took two hours, whIlst others were for 

an hour. 

In all the schools, the researcher was introduced to the class as a friend of 

the ChemistJy teacher who is there to observe the lessons. The students were 

encouraged to be themselves. The Chemistry Teachers kept the recording device in 

their pocket whilst teaching. The use of a small audio recorder in the teachers 

pocket as well as staying in the field for the whole semester was to reduce reactivity 

effects; where participants may change their behaviour if they know they are being 

observed as well as minimize observer bias. After the second week most of the 

students got used to the presence of the researcher. My presence as a researcher in 

these classrooms was non-invasive, as I did not have any control over the issues of 

choice of topic, when and how to teach. 

The Chemistry lessons in school A covered the topics acids, bases and salts, 

buffer solutions, redox reactions and electrolytic cells. In school B, the topics 

chemical kinetics and chemical equilibrium were covered, whilst in school C the 

topics chemical equilibrium, solubility and nuclear chemistry were covered. In 

h I A . ht . nments two practical works and a class test was inspected and sc 00 , elg asslg , 

I d I h I B t assignments and one class test was inspected whilst in 
ana yse . n sc 00 , en , 

. ' class test and one practical work was inspected and 
school C, SIX assignments, one , 

t· aire titled student questionnaire-General was 
analysed. The first ques lonn 

h 22nd of May 2019. The last focus group discussion 
administered in school A on t e 

I 25th of June 2019. The audio recorded Chemistry 
took place at school B on t 1e 
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lessons were assigned code numbet·s ~ I , lor examp e, BiLl I 8/3, means lesson 

observed at school B on the 18th of March 2019. 

Ethical issues 

All ethical procedures governing qualitative research stich as infOlmed 

consent, confidentiality, anonymity, non-traceability, treating participants with 

respect, not causing any harm to participants (Cohen et aI., 2007; Fraenkel 

&Wallen, 2009; Gravetter & Forzano, 2006; Silverman, 2013) were adhered to in 

the study. For instance, to ensure anonymity and non-traceability the gender of the 

Heads of the SHS were not disclosed. The Greater Accra Regional Education Office 

was assured of confidential ity of the information given the researcher. The Heads 

of the participating SHS, Assistant Heads and the Heads of Science Department 

were assured of anonymity and confidentiality and treated with respect. 

Participating Chemistry teachers and students of the selected classes were also 

assured of anonymity and confidentiality and treated with respect. Whenever 

students filled questionnaires as well as during the focus group discussions, they 

were assured that only the researcher will have access to their responses therefore 

they expressed themselves freely especially during the focus group discussions. 

Data Processing and Analysis 

Data was analysed based on the research questions. "A .... method of 

.. tl I's I'S by research question. This is a very useful way of orgamzmg 1e ana YSt 

. . . d s tooether all the relevant data for the exact issue of 
orgamz1l1g data, as It raw I:> 

h
. d pt'eserves the coherence of the material" (Cohen et 

concern to the researc el an 

aI., 2007, p. 468). 
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Research question 1 

What level of feedback IS proml'nent In Ch ' I' fi db k emlstry teac leI'S ee ac 

practices in SHS classrooms? T h . wo approac es were used to answer this question. 

Twenty-five lessons including three practical sessions with a total duration offorty 

hours which had been observed were audio recorded and transcribed verbatim for 

analysis. This was to find out the levels of feedback in the classroom dialogue. 

Secondly, students' assignments, practical work and class tests were inspected and 

analysed. 

A three-pal1 dialogue has been found to be widespread in classrooms. It 

begins when the teacher initiates the dialogue usually by means of a question. The 

student responds to the question and the teacher evaluates the student's response. 

This pattern of communication is described as Initiation-Response-Evaluation 

(IRE). This three-part conversation has been found to be widespread in classrooms. 

It is the most common fOlm of discourse between teachers and their students in the 

classroom. Another fonn of this discourse takes place when instead of evaluating 

the student's response; the teacher gives the student feedback or explains the 

student's answer. This pattern is described as Initiation-Response-Feedback (IRF). 

The IRF form of discourse can also occur in a series of exchanges as an I-R-F-R-F 

chain where the elaborative feedback (F) from the teacher is followed by a further 

response (R) from the student and so on (Bansal, 2018; Chin, 2006; Mortimer & 

Scott, 2000 & 2003). 

The unit of analysis is the teacher - student dialogue in the chemistry 

. Th's was analysed using the IRF pattern of dialogue. 
lessons m the classroom. I 
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Because the unit of analysis for the classroom dialogue was based on the IRF 

pattern, dialogues that did not follow the IRF pattern were excluded from the 

analysis. For example, questions that were not answered by students or self-

answered by the teacher were not included. This was analysed by coding it, using 

feedback levels adopted from Hattie (2009 & 2012) and Hattie and Timperley 

(2007) feedback model. The researcher replaced the examples in the model with 

examples in Chemistry. Table 11 shows the coding scheme for the feedback levels 

adopted from Hattie and Timperley (2007); Hattie (2009 & 2012) feedback model. 

Table 11: Coding Scheme for the Feedback Levels 

Main Category 

Task - Level (FT) 

Process - Level (FP) 

Definition Example 

When a student 1S "It 1S correct". 
infOimed if an answer is "Your answer is wrong". 
correct or incorrect "90%". 
without explaining why "A". 

. "15/20". or giving suggestlOns on 
how to deal with 
incorrect answers. 

Asking for more of the 
same information. 

When a student is given 
infOlmation on hislher 
performance; that is 
grades expressed as a 
letter, number or 
fraction. 

When a student is given t~e 
reason why an answer 1S 

COrTect or incorrect and steps 
to carry out revision of work 

done. 
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Table 11 Continued 

Self Regulatory 
Level (FR) 

Self - Level (FS) 

Other comments (OC) 

It includes comments about 
methods used to solve 
problems or identify mistakes. 

It also includes comments that 
will enable the student to 
recognise how ideas are 
linked to each other in a topic. 

It is reminders to students 
about strategies they can use 
to improve upon their own 
work without relying on the 
teacher for help. 

"You omitted the 
title, scale and the 
units of the graph." 

"Indicate the state of 
the species and their 
mole ratios." 

"What is the effect of 
a change in 
temperature on the 
position of 
equilibrium?" Why 
do you think your 
answer was wrong?" 
"Explain your 
answer." 

It is usually in the form of "What interpretation 
analytical or reflective can you make from 
questions that guide the the graph?" 
student in self-assessment. 

Remarks that are directed to 
the student mainly to give 
encouragement. It is usually 
non-specific praise. 

Comments that are ambiguous 
or unrelated to the task 

"Clap for him". 
"Excellent" . 
"Good" 
"Neat work". 
"Thank you". 

"Seen". 

"Sit up". 

Hattie and TimperJey (2007); Hattie (2009 & 2012) feedback model. 

The same coding scheme was used for students' marked work. This was 

done for each school and finally combined to answer the question. 

Research question 2 

What is the students' perception of the usefulness of feedback that they 

receive from their Chemistry teachers? Two instruments were used to collect data 

t th
O t1'on' one of the instruments was titled student Questiolmaire-

o answer IS ques , 
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Perception. It comprised of four t .. 
wo-tler Items, students were required to select an 

option for each item and pro ·d 
VI e reasons for the option selected. Each item was a 

statement, the students were ex t d h 
pec e to c oose from four options, that is, whether 

they completely disagreed d· . d 
, Isagl ee ,agreed, or completely agreed to the statement 

and give reasons for their choice. The other instrument used was student 

questionnaire titled General T11· d·· . . 
. IS was an open-en ed questIOnnaIre with 6 Items. 

Items 1 and 2 were to find out students' perception of the usefulness of feedback 

that they received from their teachers. The data were analysed using descriptive 

statistics and verbatim quotes of students' responses to answer the question. 

Research question 3 

Which level of feedback from Chemistry teachers do their students find 

useful? Two instruments were used to collect data to answer this question; one of 

the instruments was titled student Questionnaire-Feedback levels. It comprised of 

four two-tier items, students were required to select an option for each item and 

provide reasons for the option selected. Each item was a statement on one of the 

feedback levels, the students were expected to choose from four options, that is, 

whether they found the statement not useful, fairly useful, useful or very useful 

when studying and give reasons for their choice. The instrument was analysed using 

descriptive statistics and verbatim quotes of students' responses. The other 

instrument was item numbers 3 and 4 on the questionnaire titled General. Students' 

t ·t bers 3 and 4 were categorised into the various feedback responses 0 1 em num 

I I F . . ponse Il·ke· 'He is quick to praise you even when you are eve s. or Instance, a I es , 

I t' . tegorized as self-level feedback whilst a response like; not complete y correc IS ca 
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'He explains to you why you were' . . 
Wlong whilst makIng corrections on the board' 

is process level feedback Also 
. , a response such as 'He guides us on how to do 

research and study on our own' . If 
IS se -regulatory level feedback. These were then 

tallied to find which level of feedback students' find useful. 

Research question 4 

How do students use feedback from their Chemistry teachers? Students' 

responses to item numbers 5 and 6 on the questionnaire titled General guided in 

soliciting information on how students use feedback. Thematic content analyses of 

the responses students gave on these open-ended items were used to answer this 

research question. 

Research question 5 

Why do high-achieving students seek feedback, whilst low-achieving 

students do not? This question was answered using thematic content analysis of the 

focus group discussions of high achievers and low achievers in each class in the 3 

schools. The students were selected with the help of their teachers based on their 

grade for the previous term and their average grade for the current term. Their 

contribution in class and their attendance in school were also considered by their 

Chemistry teachers in their selection. The high achievers had average grades above 

74%, whilst the low achievers had average grades of 40% and below. 

Chapter Summary 

This study was about senior high school Chemistry teachers' feedback 

. d h th' . stlldents perceive and use them. The research design chosen practIces an owen 

fi h 
tudy approach. Public SHS in the Greater Accra Region 

or the study was t e case s 
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were put into 3 groups based on their WASSCE results in Chemistry and a school 

selected from each group for the study. Only Form 2 students and their Chemistry 

teachers were the participants for the study. In each school the best perfonning class 

in Chemistry for the tirst semester of the 2018/2019 academic year and their 

Chemishy teacher were selected for the study. Data was collected during the second 

semester of the 2018/2019 academic year and continued till most of the schools 

started the end of semester examinations. The researcher was the main instrument 

for the case study design. Some limitations of the study are case study research is 

subjective and therefore difficult to replicate. Generalizations are also limited in 

scope; therefore, the results are limited to the 3 schools that were purposively 

selected for the study. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

In this chapter the result fth d . , s 0 e stu yare presented and discussed to answer 

the five research questions. 

Level of feedbacl< prominent in Chemistry teachers' feedback practices 

Research question 1 sought to find out the level of feedback that IS 

prominent in Chemistry teachers' feedback practices in some SHS classrooms. Two 

approaches were used to answer this question. Firstly, twenty-five lessons including 

three practical sessions with a total duration of 40 hours which had been observed 

were audio recorded and transcribed verbatim for analysis. This was to find out the 

levels of feedback in the classroom dialogue. This was analysed by coding it using 

feedback levels adopted from Hattie (2009 & 2012) and Hattie and Timperley 

(2007) feedback model. However, the researcher replaced the examples in the 

model with examples in Chemistry. The unit of analysis was the dialogue between 

the teacher and his students during the Chemistry lessons. This dialogue was then 

analysed using the IRF form of discourse (Chin, 2006; Mortimer & Scott, 2000 & 

2003). To present and analyse data to answer this research question, the lessons 

observed for the tlu'ee teachers used in this study are reported separately for easy 

understanding. 

Observation results for Bismarck, the Chemistry teacher at school A 

B· k observed in eioht different lessons of which seven of the Ismarc was b 

I h b d while one was practical. The classroom dialogue was essons were t eory ase 

. d h r. dback levels determined. The first lesson observed for audIO recorded an t e lee 

. . 'Lewis concept of Acids and Bases'. Table 12 shows 
Bismarck was on the tOPIC 
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analysed classroom dialogue fro m a lesson observed at school A on the 24th of April 

2019. 

Table 12: Analysed Classroom Di I . a ogue (AssIgned Code Number A/L/2414) 

Speaker Utterance(s) 

Teacher 

Student 
Teacher 

Teacher 

Students 

Teacher 
Teacher 

Student 

Teacher 

Students 

Teacher 

Teacher 

Students 
Teacher 

Teacher 

Student 

Teacher 
Student 

Move 

:row does Lewis define his acid and b . 
mformation so I t' h ase ........ Bettma has some 
. e s ear her. 
An acid is a substanc h' I . e w IC 1 accepts lone pair electrons to........... R 
She saId an acid is a substance which accepts lone pairs of 
electrons. Thank you very much. F 
I will now oet the ba b h . ~. se ecause t ey move hand- in- hand so if 
one IS acceptmg then one is what? 
Donating. R 
Donating. Okay. F 
The Lewis structure for the nitrogen? Yes, Annstrong, come and 
help us. 

(Solves question on the board) 

So, this is Lewis structure for nitrogen. But do we agree? 

Yes. 
Yeah, I think [ will go with this. 

Would it be an acid or a base? 

An acid. 

Yes, it will obviously be an acid still because we do not have lone 
pairs of electrons here. 
Now, looking at the three definitions .......... which one is the best? 

Lewis. 
Why? Yes, Timothy. 
It's Lewis because, it doesn't have to be in an aqueous 

solution ........ . . 

R 
F - I 
R 
F 

R 

F 
I 
R 
F 

R 

Feedback 
level 

FS 

FT 

FT 

FT 

FP 

FR 

Teacher So, in case you don't have aqueous solution you can still define it 
as.............. F F T 

Teacher Determine if it's acid, basic or neutral. Someone should come to 

the board ... yes, Maame Afua. 
Student (Solves question on the board) Sir, it is acidic. R 
Teacher Right, thank you very much. In fact, clap for her. F F S 

Classroom observation, School A, April 2019 

Key: J: Initiation; R: Response; F: Feedback; F-I: Feedback and Initiation;FT: Task Level 
Feedback; FP: Process Level Feedback; FR: Self- Regulatory Level Feedback; FS: Self- Level 

Feedback 

A careful analysis of Bismarck's interaction with the students, as seen in 

Table 12, points to the fact that the most dominant feedback level used in the 
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classroom dialogue was task level feedback followed by self-level feedback. 

Process level feedback and self-regulatory level feedback were the least utilized. 

The second lesson observed for Bismarck was on the topic 'Strong and 

weak acids and bases'. Table 13 shows analysed classroom dialogue from a lesson 

observed at school A on the 26lh of April 2019. 

Table 13: Analysed Classroom Dialogue (Assigned Code Number A/Ll26/4) 

Speaker Utterance(s) 
Move 

Teacher Calculate the pH of a solution whose H+ ions concentration 
is ...... .... we want someone to come to the board .... .. .. Dzifa 

Student (answers on the board) R 
Teacher Right. Thank you very much. F 
Teacher But there is something we can use to describe the strong 

bases .... ........ yes. Armstrong? 
Student Hydroxides of group one and two metals. R 

Teacher yes ........ ..... of course. except beryllium. F 

Teacher We don ' t have the concentration of the H+ ions straight away, 
so how will you get it... .. ...... ...... Felix? 

R Student (answers on the board) 
Teacher Thank you. Felix. Do we agree? F - I 

R Students No. 
F - I Teacher Yes. Maame Akua come and help us. 
R 

Student (answers on the board) 
F - I 

Teacher Thank you very much. But is she right? 
R 

Students Yes sir. 
. ? F 

Teacher Can you explain your first steps agam.. . . . 

Student The question didn't directly state the hydrogen concentratlon 
R 

Teacher 
so .. ... .... .. ······· · ch (n fact let's clap for her for a very 
Ok thank you very mu . • F 
good presentation here. I t" Albert can you 

Teacher Calculate the pOH and the pH ofthat so u Ion. 

help us? R 
Student (answers on the board) Ii h F 
Teacher Clap for her for her exc:~lent.::~·2C~:~p~:ede;~ be here? 
Teacher A lot of people were as mg. I R 
Student Yes. b I nee it. if the 2 is not there then 
Teacher Yes. because you need to a a F 

. . lot balanced. I the equation IS l Albert do you want to ... 
Teacher So. question one. the first part ... R 

Student (answers on the board) D we aoree with this approach? F oO l 

Teacher Right. Thank you very much. 0 '" R 

Students Yes. F 

Teacher Ok. A 'i120J9 
f 1 School A, pi Classroom observa 101 , 
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level 

FS 

FP 

FS 

FT 

FS 

FR 

FS 

FS 

FP 

FS 

FT 
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A detailed look at Table 13' d' 
In Icates that the most dominant feedback level 

used in this dialogue was self-lev ID 
e eedback, process and task level feedback were 

used only twice while self-reo I t· I . 
oll a ory evel feedback was the least utilized. 

The third lesson observed f B' or Ismarck was on the topic 'Buffer solutions'. 

Table 14 Shows analysed classroom dialogue from a lesson observed at school A 

on the 8th of May 2019. 

Table 14: Analysed Classroom Dialogue (Assigned Code Number AiL/SIS) 

Speaker 

Teacher 
Student 
Teacher 
Teacher 
Students 
Teacher 

Teacher 

Utterance 

So, when you hear of buffer, what comes to mind? 
A solution which doesn't change its pH easily .. . 
Ok that' s buffer solution. 
What is the pH of blood? 
7.4 

Yes, okay ........... .. even if you put an acidic food in your system the 
pH doesn't change. ' 

Assum ing the blood is unable to resist pH, what will occur within your 
system? 

Student Sir let us say it keeps on changing ......... ...... . 
Teacher Yes, very good, clap for him. 

Classroom observation, School A, May 2019 

Move 

R 
F 
I 
R 

F 

R 
F 

Feedback 
level 

FT 

FP 

FS 

The classroom dialogue during this lesson was mainly one - sided with 

Bismarck explaining the concept and giving the students notes. Bismarck answered 

most of the questions he asked consequently the greater part of the classroom 

dialogue did not follow the IRF pattern of discourse. Three feedback levels were 

obtained, one each on task level, process level and self-level. 

The forth lesson observed for Bismarck was on the topic 'Redox reactions'. 

Table 15 shows analysed classroom dialogue from a lesson observed at school A 

on the loth of May 2019. 
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Table 15: Anal sed Classroom Dialo 

Speaker 

Teacher 

Student 
Teacher 
Student 
Teacher 
Teacher 
Students 
Teacher 
Students 
Teacher 

Teacher 

Student 
Teacher 

Teacher 

Students 
Teacher 
Teacher 

Student 
Teacher 

Teacher 
Students 
Teacher 

Students 
Teacher 
Student 

Teacher 
Teacher 

Utterance(s) 

We want to determine th ·d· Th fi e OXI at IOn states of the underlined species. 
e Irst one, KMn04? Please come to the board ..... . 

(solves question on the board) 

... okay, thank you. The next one? ... (calls Jessica) 
(solves question on the board) 
... so please the plus (+) should be there. 
So, this is Mg. if! add oxygen to it, what am I going to have? 
MgO 

So, can I say that this reaction is oxidation? 
Yes. 

Yes, it is oxidation because oxygen been added to a chemical specie 
so it has gained oxygen. ' 

Move 

R 
F - I 
R 
F 
I 
R 
F - J 
R 

F 

So now we have Mg + O2, and then we do the balancing. (calls a 
student to answer) I 

(Solves question on the board) R 

No, we are not dealing with equilibrium so over here, there is no 
need to bring it. F 

I have Zn2+. Now I add two electrons to it. What do I get? I 
Zn R 
Ob~ F 
We don' t have this equation there so ... Armstrong, you want to ... 
okay. I 

(Solves question on the board) R 
So, he used the oxidation state. Like he said, H is moving on from 
zero to plus one (+ I). That is oxidation. F 
The reaction B is it redox or not redox? I 
Not redox. R 
It's undergoing reduction. It's only one part, which is reduction. 
What about the C? It's also not redox? F - I 

Yes. 
Why? Yes, Dzifa. 
Sir because when you check for the oxidation state, they both have 

equal numbers .... 
Yes in fact clap for her. 
Yes: who will help us? Is there a redox reaction or not? Yes, (calls a 

student) 

R 
F 

R 
F 

Student (Answers question) 
Teacher Okay, thank you very much, clap for her. 

R 
F 

Classroom observation, School A, May 2019 

Feedback 
level 

FS 

FP 

FT 

FP 

FP 

FT 

FP 

FP 

FR 

FS 

FS 

. . fTable 15 indicates that the most dominant feedback level 
An exammatJOn 0 

. . h· I n was process level feedback, followed by self-level 
used by BIsmarck III t IS essO 
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r 

feedback, then task level feedback while self-regulatory level feedback was the 

least utilized. 

The fifth lesson observed for Bismarck was on the topic 'Oxidizing and 

reducing agents in redox reactions'. Table 16 shows analysed classroom dialogue 

from a lesson observed at school A on the 17th of May 2019. 

Table 16: Analysed Classroom Dialogue (Assigned Code Number 
A1L/17/S) 

Speaker Utterance(s) 

Teacher PbO to Pb2", is it oxidation or reduction? 
Students Reduction. 
Teacher 
Students 
Teacher 
Teacher 
Student 
Teacher 
Teacher 

Students 
Teacher 
Teacher 
Students 
Teacher 
Students 
Teacher 
Students 
Teacher 

Students 
Teacher 
Student 
Teacher 

Teacher 

Students 
Teacher 
Teacher 
Students 
Teacher 
Students 
Teacher 

So, which agent is it going to be? 
Oxidizing agent. 
Okay. 
... anyway, who's got a good definition? Let's see, Banini. 
It is the species .. .. whiles undergoing oxidation .... .. .. . 
Yes I think we all got something. 
The~e oxidizing agents have a lot of oxygen, now, the reducing 
agents, what will they have inside them? 
Hydrogen. 
Yes. In most of the cases, you could use the hydrogen to .. ...... . 
What is the oxidation state of sulphur here? 

plus 4(+4) 
Okay, so +4 to? 
Zero 
And then minus 2 to? 

~~~;, so this one is undergoing reduction, and that one is 

undergoing what? 
Oxidation. . 
Yes, why did we ignore the water? Tlm~thy 

S'lr the water is the product of the reactIOn. .. I k' 
, . h ae we are 00 ma . ot underaomg any can", ...... .. . '" Yes the water IS n '" 

for ;he ones that are undergoing changes . 
? Sn2+ is the reducmg agent. And 

What about the second one . ..... . 
th is one is the 
Oxidizina agent. 

'" identi fy them. . 
Okay, so we can . . 't oxidation or reduction? 
If you can see, the Ion here, IS I 

Oxidation 
And this one is the? 
Reduction. . 

.' d then the reductIOn. So, oXidation, an 
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Move 

R 
F - I 
R 
F 
I 
R 
F 

R 
F 
I 
R 
F - I 
R 
F - I 
R 

F - I 
R 
F - I 
R 

F 

R 
F 

R 
F -1 
R 
F 

Feedback 
level 

FT 

FT 

FT 

FP 

FT 

FT 

FP 

FR 

FP 

FT 

FT 

FT 
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Table 16: Continued 
Teacher 
Student 
Teacher 
Students 
Teacher 

O.kay, so how do you balance the Cr? Yes Isaac 
SIr, add 2 to the reactants side 

S~, I'm going to add 2 to this side? Or which side? 
SIr, the products side 
Okay. 

Classroom observation, School A, May 2019 

I 
R 
F - 1FT 
R 
F FT 

In this lesson, as indicated on the table, the most dominant feedback level 

used was task level feedback followed by process level feedback. The least applied 

feedback level was self-regulatory level feedback while self- level feedback was 

not used in this lesson. 

The next lesson observed at school A was on the 22nd of May 2019, the topic 

was' Balancing of redox reactions in acidic and basic media'. Just as happened in 

the third lesson, the classroom dialogue during this lesson was mainly one - sided 

with Bismarck explaining the concept and giving the students notes. Bismarck 

answered most of the questions he asked consequently the greater paI1 of the 

classroom dialogue did not follow the IRF pattern of discourse. The only feedback 

level detected, was process level feedback as shown on Table 17. 

Table 17: Analysed Classroom Dialogue (Assigned Code Number 
AlL/22/5) 

Speaker Utterance(s) 

Teacher This OH' and that OR', how come they did not cancel out? 

Can someone help us? 

Move 

Student Sir, per the directive you gave, you said that the H+ ions R 
and the OH- ions will rather r~act but... ........ . 

Feedback 
level 

T I Y th ' 14H' reacted with thIS one so there IS no way they 
eac ler es, IS F F P 

cancelout... .. ... 
Classroom observation, School A, May 2019 

b . d for Bismarck was on the topic ' Electrolytic 
The seventh lesson 0 selve 

B· 'ck had explained the concept, students drew 
cell'. In this lesson, after Ismal 
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diagrams and copied notes Ac d' I . Cor mg y, the greater part of the classroom dialogue 

did not follow the IRF pattern f d' o IScourse. Table 18 shows analysed classroom 

dialogue from a lesson observed at h I sc 00 Aonthe3pt ofMay2019 . 

Table 18: Analysed Classroom D' I 
A1L/311S) 13 ogue (Assigned Code Number 

Speaker 

Teacher 
Student 
Teacher 

Teacher 
Student 
Teacher 
Student 

Utterance(s) 

So, let someone come to the board and help us. 
(Solves question on the board) 
Thank you very much. 

.. . the number of moles? It is what? 
Three. 

Yes, how did you get the three? 
The charge on aluminium. 

Teacher Th h e c arge on aluminium, so it is in this form and it is going to 
be deposited in that fonn . 

Classroom observation, School A, May 2019 

Move 

R 
F 
I 
R 
F -I 
R 

F 

Feedback 
level 

FS 

FT 

FP 

A close look at Table 18 shows that three feedback levels were obtained , 

one each on task level, process level and self-level. 

The last lesson observed at school A was on the 7th of June 2019. It was a 

practical lesson and the topic was 'Back titration'. Bismarck copied the question on 

the board while the two laboratory assistants supplied the students with the 

solutions for the titrations. When the students completed the titrations, Bismarck 

went round sionino by their titre values. Bismarck explained to me that this was to 
'" '" 

ensure that the students do not alter their titre values when they submit their 

practical books after calculations. Table 19 shows analysed classroom dialogue 

after the practical lesson. 
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Table 19: Analysed Classroom D ' I 0 
A1LI7/6) la °bue (Assigned Code Number 

Speaker 

Teacher 
Students 
Teacher 
Teacher 
Students 
Teacher 
Teacher 
Students 
Teacher 

Teacher 

Utterance(s) 

B i~ a solution obtained by .......... .. . so, B is the? 
ACid. 

So, B is the acid. 

So, this is going into the? 
Burette. 

And then of course, we are going to pipette this. 
The first question, this one how do we do this? 
Mole ratio . 
Yes, so we use the mole ratio and we are usino the second 

. 0 
equation, okay. 

The question two, amount of Hel consumed when it reacted 
with the rock, yes, Lisbon? 

Move 

I 
R 
F 

R 
F 

R 

F 

Student Sir, I think you will first find the concentration .... R 
Teacher Okay, so we are going to find the moles before reacting with 

the rock sample. F 
Classroom obse rvat ion, School A, J une 2019 

Feedback 
level 

FT 

FT 

FT 

FT 

Table 19 shows that only one feedback level was used in the classroom 

dialogue after the practical lesson, that is, task level feedback. 

The different feedback levels obtained after observing Bismarck III the 

classroom was put together in Figure 5. 
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Process Level (FP) Self Regu latory 
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Feedback levels 

d' 1 gue showinn Bismarck's feedback practices. 
Figure 5: Analysed classroom Ja 0 0 
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Observation results for Frederick, the Chemistry teacher at school B 

Frederick was observed in eight different lessons and the feedback levels 

detem1ined. The first lesson observed for Frederick was a discussion on the 

previous term's examination questions. Table 20 shows analysed classroom 

dialogue from a lesson observed at school B on the 181h of March 2019. 

Table 20: Analysed Classroom Dialogue (Assigned Code Number BIL/IS/3) 

Speaker 

Teacher 

Student 

Teacher 

Teacher 

Student 

Teacher 

Teacher 

Student 

Teacher 

Students 

Teacher 

Teacher 

Student 

Teacher 

Student 

Teacher 

Student 

Utterance(s) 

What type of hybridisation occurs in diamond? 

Sir, Sp3 

Sp3, Okay. 

What kind of hybridisation occurs in graphite? 

Sp2 

Sp2 

Who can give us an alternative solution to this? 

Sir, you use M x c x v 

So, alternatively, m, mass is equal to what? 

molar mass times concentration times volume. 

That is an alternative method okay, this one is straight forward. 

You spoke earlier? Yes, natural radioactivity. 

Sir, it is the natural spontaneous disintegration of atomic nuclide 

into ... ..... . 

. "ty and 'natural' comes You' re defining natural radlOactlvl 

in ..... can you take away the 'natural'? . 

d· . t !ITation of atomic nuclide mto smaller It is the spontaneous Ism eo> 

nuclides ...... ... . 

Okay, what are the radiations that can be emitted? Sarfo 

Gamma rays. 

Teacher Okay 

I B March 2019 Classroom observation, Schoo , . 
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Move 

R 

F 

R 

F 

R 

F 

R 

F 

I 

R 

F 

R 

F - I 

R 

F 

Feedback 

level 

FT 

FT 

FT 

FT 

FP 

FT 

FT 
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A scrutiny of Table 20 shows that the dominant feedback level used was 

task level feedback. Process level feedback was used only once while there was 

no self-regulatory level feedback and self- level feedback in this lesson. 

The second lesson observed for Frederick was on the topic 'Chemical 

reaction and the mole'. Table 21 shows analysed classroom dialogue from a lesson 

observed at school B on the 28th of March 2019. 

Table 21: Analysed Classroom Dialogue (Assigned Code Number BfL/28/3) 

Speaker 
Move 

Feedback 
level 

Teacher What does the molar volume mean? 
Student One mole of the gaseous substance '" R 
Teacher Yes, who can polish it better for us? Yes, that's a good try, that's 

good, it's not bad. F FS 
Student One mole of the gaseous substance, has a volume of22.4 dm3. R 
Teacher One mole of that oas occupies a volume equal to 22.4dm3, okay. F FT 
Teacher So, what is the e~uation that will help us to achieve this? Yes, 

Prince 
Student Amount of substance .. .. R 
Teacher Very good ... .... .. so, Elizabeth what will be the transposed 

fonnula there for volume of carbon dioxide gas? F .. I FS 

Student Amount of substance times the molar volume. R 

Teacher Very good. F FS 

Teacher So, you are saying t? prod~ce ?H2 right? Okay and then 
AhN03.do you agree WIth PrecIOus . 

R Students No. , 
a challenge Teacher They don't agree with you: it means ~e;e s 

F .. I FT h Okay David what s the challen"e. somew ere. 
R Student Sir it's supposed to be Al(N03)3 

Teacher P , . have you seen your mistake? So, you must make use 
F FP reCIOUS, . 

of the oxidation state of the specIes. . 
Teacher Who can help us balance it? Okay, MIchael 

R 
Student (Solves on the board) F FT 
Teacher . that the equation is now balanced. 

I So, It means . I fthe hydrooen gas are what? 
Teacher Okay, so, the relative 1110 es 0 " R 
Student Sir, 3 times 0.4 over 2 . F FP 
Teacher So your change of subject, Important. . ? 

I , How do we put It. 
Teacher So, mass of hydrogen. f bstance times the 1110lar mass, so 
Student So, the mass is alllount 0 su R 

you fll1d the molar mass. F FS 
Teacher Very good. . . nt in chemical substances? I 
Teacher the types of entities prese R What are 
Student molecules, atomS 
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Table 21 continued 

Teacher And the other thing? Yes 
Student Sir, ions. 

Teacher Oka, so we have atoms, molecules and then ions. 
Classroom observation, School B, March 2019 

F 
R 
F 

FT 

FT 

An inspection of Table 21 shows that the dominant feedback level used was 

task level followed by process level and then self- level feedback. There was no 

feedback 011 self-regulatory level in this dialogue. 

The third lesson observed for Frederick was on the topic 'Rate of Chemical 

reactions'. Table 22 shows analysed classroom dialogue from a lesson observed at 

school B on the 15th of April 2019. 

Table 22: Analysed Classroom Dialogue (Assigned Code Number B1L/15/4) 

Speaker Utterance(s) Move Feedback 
level 

Teacher What is rate of reaction? 
Student Rate of reaction is the change in the concentration of 

the product and reactant. . R 
Teacher rate of reaction is the change of the concentratIOn of 

the product or reactant per unit time. And so, ~t mea.ns 
that we measure the concentration of a reactIOn wtth 
respect to time. Isn't it? F - I FT 

R Students yes 
Teacher Good. Now what else did we look at under rate of 

F -1 FS reaction? 
Student Factors that affect rate of reaction. R 

Alright. .. ...... ............... What are some of the factors? F - I FT Teacher 
R Student Temperature 
F - I FT 

Teacher Temperature. Mhmm. 
R 

Student Catalyst 
F - I FT 

Teacher Catalyst. Mhmm. What else? 
R 

Student Concentration, pressure. 
F - I FT 

Teacher S pressure refers to what? 
Pressure. 0, But we talk about pressure when we 
... ... ..... ........... .. 
are referring to, yes? R 

Student Volume F FT 
Teacher Volume. Ok R 
Student 

Gases Ok so pressure applies to gases. Ok ... right F - I FT 
Teacher Gases. . .. 

the last one 
R then err ..... ······· 

Student Nature of the substance. F FS 
Teacher Nature of the substance. Good. 
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Table 22 continued 

Teacher 

Student 
Teacher 

Teacher 

Student 
Teacher 
Student 
Teacher 

Teacher 

Students 

Teacher 

Teacher 

Student 
Teacher 
Student 
Teacher 

Teacher 

Student 

Teacher 

Student 

Teacher 

Teacher 

Students 
Teacher 
Students 
Teacher 
Student 
Teacher 
Teacher 

Student 
Teacher 

Ok ....... so, for a reaction like this A+B -> C+D for 
example, ............. How do we write the rate law? 
What symbol, what letter is used to write the rate? R . . I 

R 
Ca?ital R. good ............ so, R is equal to? We are 
trymg to write the rate law. F 

So, she says the rate IS equal to the 
constant.. .......... ......... now what is the k over there? 
The rate constant. 

R 
The rate constant. Alright. Now what about the x? F _ I 
Order of reactant. R 

Order of reactant. Is that all? F 

The order of reaction with respect to reactant A. 
Ok ....... so now that I have giving you x, you should 
be able to give me y. What does y represent? 
Order of reaction with respect to reactant B R 
Order of reaction with respect to what... reactant B. 
Alright. F 

Ok ... now as the reaction proceeds, you know the 
concentration of A will reduce to give us B ........ .. we 
said rate is what? The disappearance of the I 
Reactant. R 
The reactant, and then the fonnation of what? 
Product 
The product per time. So as the A is disappearing, B 
is been formed. 
Why are we negating the change in concentration of 
A? 
When the reactants are reacting, they are giving out 
like exothermic reaction. 
We are not talking about exothennic or endotherm!c 
reaction. Why do we negate the change m 
concentration of A? . 
Because there is a decrease in the concentratIOn of the 
reactants. . 
Good. There is a decrease in concentratl~n of the 

F-I 
R 

F 

R 

F - I 

R 

t k the reactant is reducing to give us the react an so... .. . F 

product. . fA b 
Ok when you increase the concentratIOn 0 . y 

... so f lion? 
h h Pens to rate 0 reac . 2 w at ap h ? 

' rate also increases by w at. ............ .. .. ...... ........ 

2 , .? 
that the rate also doubles. Isn t It. 2. so you see 

yes it means that X is what? Ok .............. ····so 

1 

I. Ok ... right. f 9 ......... to 
It increases by a hfactl~t~e c~I;~~~~~~~i~~·b~·raised for 
what power of 3 s ou 
us to get that rate of 9? 

2 
Right. 
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R 
F - I 
R 
F - I 
R 
F 

R 
F 

FS 

FT 

FT 

FT 

FT 

FP 

FT 

FS 

FT 

FT 

FT 

FT 
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Table 22 continued 

Teacher 
Student 

~hat will be the overall order for that reaction? 

Teacher Alright. 

Classroom observation, School B, April 2019 

I 
R 
F FT 

Just like the previous lesson, Table 22 shows that the dominant feedback 

level used was task level. This was followed by self- level feedback and then 

process level feedback. Similarly, there was no feedback on self-regulatory level in 

this dialogue. 

The fourth lesson observed for Frederick was on the topic 'Chemical 

equilibrium' . Table 23 shows analysed classroom dialogue from a lesson observed 

at school B on the 23 rd of May 2019. 

Table 23: Analysed Classroom Dialogue (Assigned Code Number BfL/23/S) 

Speaker Utterance(s) 
Move 

Teacher 

Student 
Teacher 
Teacher 

Student 
Teacher 

Teacher 

Student 
Teacher 
Student 
Teacher 

Students 
Teacher 

Teacher 

Students 
Teacher 
Teacher 

Students 
Teacher 

If we have just one reactant which is breaking to give us a 
product, what word do we use for that? ...... .. ... . Yes, Francis I 
Reactivity. R 
Reactivity? Are you sure? Ben F 
There are so many types of reactions: we can have 
neutralisation reactions and what other reaction? I 
Combustion reaction. R 
Okay, combustion reaction .. ....... ...... ... and many other types F 
of reactions. 
Where the reaction is complete, that is the reactants react 
completely to give us a product. . ? 
Can you give me an example of such a reaction. 
Bumina wood into ashes. " . Good, burning wood mto ashes. 

Boilina egg. . h et 
B '1' " okay So burning wood mto as es, can we g 01 mg egg, ., 
the wood back? 

R 
F 
R 

F - I 
R 

No h eaction is a complete reaction where the 
Okay, so sue a r F 

. 'ving us a product. 
reactant IS gl . d t give us water in the gaseous 
Liquid water bemg heate 0 I 
form isn ' t it? R 

Yes . b cooled isn't it? F 
The gaseous watel can e. . there? So, we have 
What type of reaction IS happenmg· I 

. d then what? R evaporatIOn an 

Condensation d tion So evaporation and 
. and con ensa . , . " 't? F I 

EvaporatIOn . d be a reversible reactIOn Isn t I . -
condensation can be sal to 
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Feedback 
level 

FT 

FT 

FS 

FT 

FT 

FT 

FT 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



Table 23 continued 

Students 
Teacher 
Teacher 

Student 

Teacher 

Student 

Teacher 

Students 
Teacher 

Teacher 
Student 

Teacher 
Student 
Teacher 
Student 

Teacher 

Student 
Teacher 
Teacher 

Students 
Teacher 
Teacher 

Student 
Teacher 

Student 

Teacher 
Student 
Teacher 

Student 
Teacher 

Students 
Teacher 

Yes 
Good 

First. I.et:s look at irreversible reaction. 
What IS lITeversible reaction? 

Irreversible reaction is a type of reaction in which the 
reactants 

react completely to fonn the products without 
the products fonning the reactants 

Okay. where the products cannot be reversed to get the 
reactants 

.. ...... : .. .. .. ... ... .... ...... .. so. what is a reversible reaction? Yes 
FrancIs? 

It is a reaction whose reactants can be formed from the 
product. 

Or we say that the reactants give us a product and the 
product also react to give us back what? 
The reactants. 
The reactants. Good. (draws a graph on the board) 

How would you define or explain chemical equilibrium? 
It's when the rate of the forward reaction is the same as that of 
the backward reaction. 
Okay. Or? 
The rate at which the reversible reaction remains constant. 
I'm saying in tenns of concentration 
When the concentration of the products is equal to the 
concentration of the reactant. 
Okay. Or we say that when the concentration of the reactants 
and that of the products remains 
Constant. 
Constant. good. 
Now when you have equilibrium established. 

~;·~~; ·;h~;·~~I~~·~:·;ate offorward reaction is equal to what? 

Rate of backward reaction 
Right. 
.. ...... .. now how would you define equilibrium constant. k 
using the relation we have on the b~ard? . ... 
Sir it is a constant which is proportIonalIty 111 eqUIlIbrIum. 
M:nm. I want you to use the relation on the board. Yes 

R 
F 
I 

R 

F - I 

R 

F -I 
R 
F 

R 
F - I 
R 
F 

R 

F - I 
R 
F 

r 

R 
F 

1 
R 
F- I 

. .? 

.. ·· .... · .... ·:I· :·b· I?enJamo~~;ant is the ratio of the concentration or R 
SIr. eqUl I num c 
pressure of the product of a reactant to ? 

Product of a reactant what? Of a reactant.. .. .. ...... . . 

Reaction. rd ou are using. 'product'. you should be careful. 

~~~~· .. ~~.~ .. %~w.yyou can see ~hat the reaction that we have at 

the top is the reaction's what. 

Product. there is a product of the reaction's product. 
Product. ... ..... .. .. .. 
Do you see that? 

Yes. . • product. So. if you are defining be 
A product of the reactIOn s . 
careful. I want you to start aga1l1. 
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F- I 
R 
F- r 

R 
F- I 

R 
F- I 

FS 

FT 

FT 

FS 

IT 

IT 

FT 

FS 

FT 

FP 

FT 

FT 

FT 

FT 
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Table 23 continued 

Student 

Teacher 
Student 
Teacher 
Student 
Teacher 
Teacher 
Student 

Teacher 

Student 

Teacher 

Teacher 

Students 

Teacher 

Students 

Teacher 

So, equilibrium constant is th . 
pressure orthe product fth e ratio of the concentTation or 
tl doe product of a reaction t R 
le pro uct ofa reaction's product to . 0 .... .. .. . 

to the product of the reaction's reacta~;s F 
the product of the concentration or .. . ? R 
pressure of the reaction ' s reactants. I 
Good. Clap for him. R 
No~,.bu.t I want him to repeat it again. F 
Equ1librlum constant is the ratio of the . I 
pressure of the d f concentratIOn or 

f h p.ro uct 0 a reaction's product to the product 

G
o t de concentratIOn or pressure of the reaction's reactant R 

00 . 
F 

Sir, ca~ you say to the power ... with respect to its stoichiometry 
coefficient? R 
Good .. .... : .. ...... . : .... al1 raise to their appropriate number of what? 
Or stOichIOmetriC coefficient or number of moles okay, right. 
That's good. F 

(writes equation on the board) so, Kc is equal to, concentration of [ 
PCl R 

FP 

FS 

FS 

PCh,what the number of moles, one isn't it? 
Yes. 

F- I 
R 

So, it's to the power one, concentration ofClz(g) also to the power F- I 
one over? 

Students PCI R 

FS 

FP 

FT 

Teacher Concentration of PCIs. Derive the unit for the equilibrium F- I F P 
constant. 

Classroom observation, School B, May 2019 

An examination of Table 23 point out that the dominant feedback level used 

was task level. This was followed by self-level feedback and then process level 

feedback. 

The fifth lesson observed for Frederick was on the topic ' Chemical 

equilibrium' . Table 24 shows analysed classroom dialogue from a lesson observed 

at school B on the 27th of May 2019. 
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Table 24: Analysed Classroom D' I . 
la ogue (Assigned Code Number B/L/27/S) 

Speaker Utterance(s) 

Teacher 

Student 

Teacher 

Student 

Teacher 

Teacher 

... so, if you have the 'k' f; 
mean? ar greater than one, what does it 

It means it is not stable. 

Not stable? What is not stable? 

It means that the products are far greater than the reactants . 
It means that concentration of the product is hioher than the 
reactant. '" 

Now, what about if you have 'k' far less than one? So, it means 
that the reactants are what? 

Move 

R 
F 
R 

F 

Students 

Teacher 
Greater than the products. R 
Good. So, the concentration of the reactants is greater than 
what? F - I 

Students 

Teacher 
The products. R 
Okay. So, it means that the reaction lies to the left and favours 
the reactants. 

Teacher Who can give me the ideal gas expression or the equation? 
Student Sir, PV is equal to nRT 

Teacher PV is equal to nRT. okay. 
Classroom observation, School B, May 2019 

F 

R 
F 

Feedback 
level 

FT 

FT 

FS 

FP 

FT 

This lesson was also dominated by task level feedback as indicated on Table 

24 process level feedback and self-level feedback were used equally, only once 

each. 

The sixth lesson observed for Frederick was on the topic 'Factors affecting 

an equilibrium system'. Table 25 shows analysed classroom dialogue from a lesson 

observed at school B on the 30th of May 2019. 

Table 2S: Analysed Classroom Dialogue (Assigned Code Number 

B/L/30/S) 

Speaker 

Teacher 

Student 

Teacher 

Utterance(s) Move 

what will happen to the system according to ~e 
Ct;~~~iier's principle, if the concentration of a reactant IS 

. d what do you think will happen to a system? Yes 
mcrease 

Francis . the reaction will favour the 
Sir the concentration .. .. .... ... 'II I ' ft 

" fth products so the equilibrium WI 511 
productIOn of more 0 e R 

to the right. F - I 
Why, why does it happen so? 
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Table 25 continued 

Student Sir, because the reactants are m . 
to balance that the numb f 01 e than the products so in order 
them to be stable. er 0 products should also increase for 

Teacher Okay. R 
Teacher (teacher copies another . 

the effect on the equilibriuestIon. ~n the board) What would be 
constant Kc when um

f 
POSItIon as well as the equilibrium 

F 

, . , more 0 . hydroge . dd d 
vessel in the foil ' ' " n IS a e to the reaction 

Student owmg eqUllibrnnn? 
The equilibrium position would shift to the right 

I 

R Teacher Okay. Why? . 
Student This is because the amo t f . 

greater than th . un 0 reactants has mcreased so its 
" at of the products and according to Le Chatelier's 

prmclple, the reaction will counterattack that by . . h 
amount of products. mcreasmg t e 

R 

F - I 

Teacher Oka~. So: what will happen to the equilibrium position? 
Sttldent 
Teacher 

It will shift to the right. 
Okay. Do you agree with him? 

Students Yes. 
Teacher Alright. 
Teacher If we have increased .hydrogen, then what should happen to it? 

................ they must qUIckly react to give us a product, Okay. So, it 
means that the reaction would be favoured in what 

Student The forward reaction. 
Teacher In the forward reaction means that the products must be formed 

quickly so that we can have a balance. 
Teacher What happens to Kc? 
Student Kc wi II decrease. 
Teacher Why? Explain. 
Student Sir, more of the H2 is being added so the concentration of the 

reactants is increased .... so decrease in concentration of reactants will 
decrease the Kc. 

Teacher but if concentration of the reactants is increased ............... it means 
that a product too is formed, so, what do you think will happen to the 
Kc? 

Student I think Kc will increase. This is because since there is a decrease in 
the reactants to form more products .... .. 

Teacher Not to form more products, to fonn a product which will cause the 
system to go back to equilibrium. 

Stlldent So, it won't change? 
Teacher It won't change. There will be no change in Kc. ~I.le ~eactant that is 

used up is forming the product to re-establIsh eqUllibnum, okay. 

Teacher So a decrease in the concentration of hydrogen will cause a decrease 
in ;he concentration of nitrogen. Do you agree? 

Students Yes. . ? 

Teacher Why? Class prefect can you answer that question. 

Student Sir, I think since hydrogen is reacting w.ith nitrogen ~o form the 
d th y e being consumed so there IS a decrease 111 both. pro lICt, e ar 

Teacher Did you hear that? ........ Ben plea~e repeat. .. . 
d . 'eacting with mtrooen at the reactant Side, It will 

Student Since hy rogen IS I "' . . d t and calise a decrease In their 
give us a pro uc ... ....... .... ...... ... .. 

concentrations. 
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FR 
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F - I FT 
R 
F FT 

R 
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F FT 

R 
F - I FR 
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Table 25 continued 

Teacher Okay, alright. 

Teacher Now: a change in t . 
reaction? emperature............... what IS an exothermic 

Student 
It is a reaction that release h 

Teacher It gives out energy or h s eat energy to .the environment. 
is what? eat to the surroundmg, okay. So endothermic 

Student The opposite. 
Teacher Th 
Teacher If e opp~site: so heat is taken into the system okay 

a reactIOn IS an exothermic reacti ". 
product. Is that right? on .... .......... .... . heat IS part of the 

Students Yes sir. 

Teacher 
Teacher 

Students 
Teacher 
Students 

Teacher 
Student 
Teacher 

Student 

Teacher 

Student 

Teacher 

Student 

Teacher 

Okay 

~c~pies questi?n on the board) We see that this particular reaction 
IS It exothermiC or endothermic? ' 
Endothermic reaction. 

It's an endothennic reaction. Because we have what? 
A positive delta H. 

O.ka~. S?, what will be the effect of an increase in temperature? 
Sir, It will favour the production of the products. 
Please explain 

Sir since it's an endothermic reaction, it means that the enthalpy of 
the products was less than that of the reactants, so it has to gain heat 
in order to stabilize. 

Heat is added to the system ......... explain the effect of an increase in 
temperature? 

It will lead to a decrease in the concentration of PCIs. 
A decrease, why? 
Sir it's because the forward reaction is an endothermic reaction so 
the more heat is added, it will favour the forward direction so more 
of the reactants will form more products. 
Okay, that's the forward reaction, since it is that direction that can 
proceed to use the added heat. 

Classroom observation, School S, May 2019 

f fT 

R 
f - I fT 

R 
f fT 

R 

f FT 

R 
f- I FT 
R 
f- I FT 
R 
F- I FR 
R 

F- I FR 

R 
f- I FR 

R 

F FP 

Table 25 shows the dialogue was dominated by task level feedback. This 

was followed by self-regulatory level feedback and then process level feedback. 

There was no self- level feedback in this dialogue. 

The seventh lesson observed for Frederick was on the topic 'Factors 

affecting equilibrium position: concentration'. Table 26 shows analysed classroom 

d· I .c. I observed at school B on the 3rd of June 2019. 
Ia ogue Hom a esson 
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Table 26: Anal sed Classroom Oialo 
lied Code Number B/L/3/6 

Speaker Utterance(s) 

Teacher 

Student 
Teacher 

Student 

Teacher 

Students 

Teacher 

Students 

Teacher 

Student 

Teacher 

Teacher 

Students 

Teacher 
Students 

Teacher 

Students 

Teacher 

Teacher 

Students 

Teacher 

Students 

Teacher 

Student 

Teacher 
Students 

Move 

(copies equation on the b d) If C • . oar lor example, we Increase 
the ~onc~ntratlon of hydrogen, what will happen? 
It will shift to the right. R 

V:'hat does it mean that it will shift to the right? F 
Sir, .~h~n the concentration of the reactant is increased the 
eqUlhbnum position will shift to the right that's more of 
the reactants will form products. ' R 
Okay ........ .... it means that it must react those reactants must 
react quickly to give us a product so that ~here can be a balance 
isn't it? 
Yes. 

Good .... .... .. .... . we are saying that if we increase hydrogen it 
means that more of the ammonia will be produced. If more of 
the ammonia will be produced, then it means that the nitrogen 
must also decrease isn't it? 
Yes. 

Alright, if there was equilibrium and we increase the 

F -I 
R 

F - I 
R 

concentration of a product, like ammonia, what will happen? F - I 
The equilibrium position will shift to the left. R 
Right. So, we are saying that on the other increasing the 
concentration of the products shifts the equilibrium position to 
~le~ F 
Consider the synthesis of ammonia from nitrogen and 
hydrogen to release energy, that's an exothermic 
system............... if heat is added to the system then there, 
would be a shift in the direction that consumes energy. That is 
to the left. Are you getting it? 

Yes sir. 
Good. Now note, this decreases the concentration of what? 

Ammonia. 
And increases the concentration of what, nitrogen and? 

and hydrogen. 
Hydrogen, right. . . 
When you see a positive delta H, you should know that thiS IS 

what? 
An endothermic reaction. 

. if we increase the energy of An endothermic system.............. . ' ? 
t in heat what do you thlllk will happen. The 

the system, we pu . ' ? 
equilibrium position will shift to what. 

It will shift to the right. 

I 
R 
F - 1 
R 
F - I 
R 
F 

I 
R 

F - I 
R 

. . . aht that means what? What happens to the 
Shlftmg t~ the fit> ' m Ie calcium carbonate? F - I 
concentratIOn of [oor ex fa i " n carbonate on the left-hand side 
Sir the concentratIOn 0 ca CIUI R 
will decrease. h t? F - I 

. fproducts w a . Whiles concentration 0 R 

Increase. 
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Table 26 continued 
Teacher Okay, so we are sayin th t '. . 

. g a we use Le Chateher's princIple to 
explam the effect f 

'. . 0 temperature chanoe on a system at 
eqUilIbrium. " 

Classroom observation, School B, June 2019 F FT 

This lesson was also dominated by task level feedback. Self-regulatory level 

and self-level feedback were used equally, while there was no feedback on process 

level. 

The last lesson observed at school B was on the 6th of June 2019. It was on 

the topic 'Factors affecting equilibrium position: pressure'. Table 27 shows 

analysed classroom dialogue from this lesson. 

Table 27: Analysed Classroom Dialogue (Assigned Code Number B/Ll6/6) 

Speaker Utterance(s) 

Teachcr (dictates question) Explain what effect an increase in 
temperature would have on the equilibrium concentration of 
PCIs 

Student The concentration of PCls will decrease. 
Teacher 

Student 
So, give us the reason, the reason is more important to us. 
............. it shows that it is an endothermic reaction, hence, more 
of the reactants would be used, decreasing the concentration of 

Move 

R 
F - I 

~Is. R 
Teacher 

Teacher 

Student 

Teacher 

Student 

Teacher 

Teacher 

Student 

Teacher 

Teacher 

That's correct, okay. So, what would be the effect on the 
concentration of PCh or the chlorine gas? 

.. . ... who remembers the Boyle's law, or the mathematical 
expression of the Boyle's law? 

Boyle's law states that when you take mass of a gas a constant 

temperature ... sir ... 

You want to help her? 
... if J take mass of a gas at a constant temperature, the volume 
is inversely proportional to the pressure. . 

F 

R 
F 

R 

I 
. ·.nversely proportional to .. .. .... or pressure IS 

SO vo ume IS I F 
in~ersely proportional to volume, okay. . . 

, I in equilibrium If pressure IS 
What about Avogadro saw .... .. ···· I? 
. d what does it mean in termS ofthe vo ume. mcrease , 
Volume is decreased. 

Volume is decreased. is directly proportional to number of 
But remember volume 't means that number of moles 

I so if volume decreases, I 
mo es D u agree? 
must also decrease. 0 yo . 
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Table 27: Continued 

Students Yes. 
Teacher 

Students 

Teacher 

Teacher 

Student 

Teacher 

So, we are sayino that \ h I . "v en t le pressure of an equilibrium is 
1I1creased the equilib·· h ·~ . . 

. IIUIn Si ltS to the dlrecllon which proceeds 
the decrease m the number of moles. Do you agree with that? 
Yes. 

Okay. 

So, look at this question .. .... .... ... . who can tell us what would 
happen to the concentration of oxygen, ifpressure is lowered? 

Sir, if pressure is lowered, the equilibrium shifts to the 
backward reaction where the number of moles is more. 

Okay. 

Classroom observation, School B, June 2019 

R 

F -I 
R 
F 

R 

F 

FT 

FT 

FT 

This lesson was likewise dominated by task level feedback followed by self-

regulatory level feedback. There was no feedback on process level and self- level 

feedback. The different feedback levels obtained after observing Frederick in the 

classroom was put together in Figure 6. 

70 

60 

50 

20 

10 o 
o 

Self Level (FS) Process Level (FP) Self Regulatory 
Level {FR} Task Level (FT) 

Feeclbac!( Levels 

D· logue showing Fredrick's Feedback practices. 
Figure 6: Analysed Classroom 13 

. thc Chcmistry tcachcr at school C 
Observation results for PrJDCC, 

. . d·fferent lessons, seven of which was theory 
Prince was observed iJ1 mne I 

. . d The first lesson observed for Prince was on 
based while two were practical base . 
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the topic 'Chemical equilibrium'. Table 28 shows analysed classroom dialogue 

from a lesson observed at school C on the 30th of April 2019. 

Table 28: Analysed Classroom Dialogue (Assigned Code Number C/L/30/4) 

Speaker 

Teacher 
Student 

Utterance(s) 

What is rate, rate of a reaction? 

Rate of a reaction is the change in the position of the reactants on the 

Move 

right or left side. R 
Teacher 

Student 
Teacher 
Teacher 
Student 

So, we are looking at change in concentration of the reactants or 
products, and when we talk of equilibrium, what comes to mind? 
Balance. 
Balance .. ... .... ... .... they are reversible reactions. 
Which of the reactions can we develop a rate equation from? 

Sir, rate determining step. 
Teacher From rate determining step, right. 
Teacher 

Student 
Teacher 
Teacher 

Student 
Teacher 
Student 
Teacher 
Teacher 

Student 
Teacher 
Student 

Teacher 
Student 

How do you write the equilibrium expression for the reaction? .. Kc 
for the reaction? 
(answers on the board) 

Clap for her. 
Equilibrium constant in terms of concentration, who will write the 

first one for us? 
(answers on the board) 
Alright, the second one. 
(answers on the board) 

Alright, okay. 
hould be able to tell us the definition, yes, anybody who .... .... ... you s 

can help us? 

product over reactant. ., . hi? 
Product over reactant, no, Mary, can you e p . . 
It is the ratio of the concentration of the products to the concentratton 

of the. . . P ' '11 
die who can help us? Yes, rlSCI a. 

Anybo yes tration or the partial pressure of the 
It is the ratio of the concen . 

oftheir mole coefficient. products .... .. ..... · 

Teacher Ok. .' concentration and partial pressure? 
What is the relatIOnshIp between Teacher 

Student [P = n/vRT] . . ? Generating relationships 
d 

do the substitution . 
Okay how 0 we d ? 
between Kc and kP. Yes, anybo y. 

Student (answers on the board) ? G dfred you want to help? 
Teacher Can somebody else help us . 0 , 

Student (answers on the board) 
h' ? 

Teacher Can we clap for 1m. . ) so what is the unit? 
I 'no questIOn .. , 

Teacher (continues so VI '" 

Students newtons per meter square 

Teacher 

Teacher Okay. I C April20 t 9 
Classroom observation, SchoO , 
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A scrutiny of Prince's interaction with the students, as seen in Table 28, 

points to the fact that the most dominant feedback level used in the classroom 

dialogue was task level feedback followed by self-level feedback while process 

level feedback was the least utilized. In this lesson, self-regulatory level feedback 

was not applied. 

The second lesson observed for Prince was on the topic 'Factors affecting 

equilibrium position and Le Chatelier' s principle'. Table 29 shows analysed 

classroom dialogue from a lesson observed at school C on the 7th of May 2019. 

Table 29: Analysed Classroom Dialogue ~Assigned Code Number C/LI7I5) 

Speaker Utterance(s) 
Move 

Feedback 
level 

Teacher Who will write the first equation for us? 
Student (writes equation on the board) R 
Teacher Can we get the last equation? Yes, quickly ... F - I FT 

Student (writes equation) R 

Teacher Can we write the ionic equation for the equation that you have 
written? Yes, Bismarck F - I FT 

Student (writes equation on the board) . , R 

Teacher Now, you were told that a silver cyamde Ion was formed so 
F FT that is our interest. 

Teacher How do we find the concentration of silver ions, yes? I 
R Student (writes on the board) 
F FR 

Teacher 
Explain to us. . that's I Ox 1021 this one was not 

Student I said this value was gIven, . , 
R 

given........ ... . 
F FT 

Teacher So what values are there, what values gIve .. ,' . 
, . . terms of Kp for thIS equation, what Teacher Equilibrium expreSSIOn ill . fi h'? 

will be the equilibrium expreSSIOn or t IS. 
R 

Student Sir, please let me write it (writes on the board) 
F FP . ? 

Teacher So, can we correct It. Ch rer's principle, and what does its 
Teacher So, let us move to Le ate I 

? . 
state. . 'mposed on a system m 

Student hat when a stress IS I . R It states t Tb . m position shIfts .. ....... 
equilibrium, the equl I flU rmally equilibrium systems 

F FT Teacher Alright. So, we have system, no . 
are closed systems so .. ......... ·. of a reactant, what WIll 

. the concentration 
Teacher We mcrease 

R happen? . 'f on will shift to the left. 
F FR Student Sir, the equilibnum POSI I 

Teacher Alright, explain. 
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Table 29 continued 
Student 

Sir, when the equilibrium' . 
decrease the concentrat" fls shifted to the right, it will 

Teacher Can Ion 0 the reactants 
someone else g' . 

Student Wh . Ive us another explanation? 
en you Increase the . 

R 
F 

to the left, more of the r~~:ccentratlOn, the equilibrium shifts 
Teacher p ts..... .... R 

So, the principle states that wh . 
system, equilibrium will en we Increase a stress in a 

have to shift to the " . 
Teacher S h . POSItion In order to reduce the stress ... 

0, w en you Increase pre f h 
Student Sir, the equilib . . ssure 0 t e system what happens? 

number of mol num will shift to where there is a smaller 
es. 

Teacher Why is that so? 
Student S· h If, so 1 al the pressure in the system ... 
Teacher 

The pressure in the system no not really Th . d' I" ' . erelsa Irect 
re atlOnshlp between pressure and number of moles. 

Teacher Temperature? Yes 
Student 

Teacher 

Student 

Sir, please when temperature is increased the eq 'I 'b . .. . UII num 
position wIll shift to the endothennic direction. 
Can you explain? 

Yes. So, when we increase the temperature then the 

F 

R 
F 
R 

F 

R 
F 

equilibrium has 10 move to the R 
endothennic side so that the heat would be removed in the 
system. 

Teacher Alright. 
Classroom observation, School C, May 2019 

F 

FT 

FT 

FR 

FP 

FR 

FT 

An examination of Table 29 indicates that the dominant feedback level used 

in the classroom dialogue was task level feedback followed by self-regulatory level 

feedback while process level feedback was the least employed. Self-level feedback 

was not applied. 

The third lesson observed for Prince was a continuation of the topic 'Factors 

affecting equilibrium position and Le Chatelier's principle'. Table 30 shows 

analysed classroom dialogue from a lesson observed at school C on the 14th of May 

2019. 
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Table 30: Anal sed Classroom Dialo 
ned Code Number CfLl14f5 

Speaker Utterance(s) 

Teacher Alright, state Le Chatelier's principle ........... ... okay, Patrick. 

Student The principle states that when a system is stressed the 
equilibrium shifts to a position whereby ... 

Teacher So, your answer ends at 'whereby', anybody else? 
Student Sir, it states that when stress is introduced into a system of 

equilibrium, the equilibrium shifts in a way which turns to cancel 
out the effect of the stress. 

Teacher Okay. What are the two main factors that can affect the 
equilibrium position in a chemical reaction between gases? 

Student Sir, temperature and pressure. 

Teacher So, these are the two main factors ............ what is a dynamic 
equilibrium? 

Student Sir, it is a reversible reaction in a closed system. 
Teacher That is quite short. Any other definition? 

Move 

R 
F -1 

R 

F - I 
R 

F - I 
R 
F - I 

Student Dynamic equilibrium is a reversible reaction in which the rate of 
the forward reaction is... R 

Teacher Is it complete? 
Teacher Anybody else? 

Student Dynamic equilibrium is a reversib~e reaction in which forward 
reaction is equal to backward reaction. 

Teacher So ....... forward reaction is equal to backward reaction in terms 

F 

R 

of rate, but the equilibrium also takes place .in a closed syst~m.? F 
Teacher So, who will help us with a balanced equation for the reactIOn. 

~Ima. R 
Student (writes equation on the board? F _ I 
Teacher ALright. So, write the expressIOn for Kp. R 

Student (writes the expression for Kp) .. 'f e have 
. 'd 't was an exothermiC reactlon .............. 1 w 

Teacher Ah~ht, we sal. I nd temperature, what will be the an mcrease m pressure a 

equilibrium positio~? ?ide~~~d equilibrium position will move 
Student Sir, when pressure IS mcre 

to the right. 

F - I 

R 
F - I 

Teacher Anybody else? Mar!g~ld. d quilibrium position will move 
Student Sir, when pressure IS mcrease e R 

to the left. I 'n that for us? F 
Teacher Will move to the left? Can you exp ad I s to the' number of 

it correspon . 
Student Sir the pressure, b f moles of the reactants IS 

m;les ............. but here, the num er 0 

less so it will shift to the le~. ? 
? An other explanatIOn. . 

Teacher Mmm . y .' n that has a decrease in mole IS the 
Student If you look at it, the d~rectlo that equilibrium has to shift to 

. which means 
backward .reactI°dn se the pressure. 
that directIOn to ecrea 
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Table 30 continued 

Teacher Alright, equilibrium 
position shifts to th 1ft . 

Student 

Teacher 

Student 

Teacher 

Student 

Teacher 

Student 

Teacher 

Teacher 

Student 

Teacher 

Teacher 

Student 
(time 
keeper) 

Teacher 

Student 

Teacher 

temperature? e e . Increase m 

Sir,. ~\lhen temperature and r . 
Posl~l?n .shifts to the left. p eSSure Increase, the equilibrium 
EqUlhbnum position sh·ft R 
te.mperature. EXplain? I s to the left when we increase 
Sir, the forward reaction ' . 
t . IS exothenOlc th '" o move to a drrection th t'l ........... e eqUilibrIUm has 
heat. a WI I proceed with the absorption of 

F - I 

F 

R 

S?, that's why it moves to the left. Alright 
F Srr, de~rease in the pressure? . 

You stili don ' t understand? C . R 
him? . an someone explain the 'pressure' for 

When there is a decrease in r 
shifts to the left. p essure···· ...... ....... so the equilibrium 

F 

Alright. 

So, this is calcium carbo t . 
amount of acid the sa na e .. .. ..... ~e are gOing to add the same 

. . '. me concentratIOn, what did you observe? 

R 
F 

Sir, there IS a reaction here but no reaction here 
How do you know the ' . h' R . . re IS a reaction ere and no reaction there? The 
°h~e with the mcreased surface area came out fast as compared to 
tiS. 

So, the colour of this has changed right? What time? 

One minute, thirty seconds. 

This one is still like that; it doesn't mean it will not change but will 
take a longer time for it to change. Any question? 

Sir, the concentration ... ..... ? 

Yes, they were of the same concentration. I increased the 
temperature so this one reacted faster as compared to the other. 

F 

R 

F 
R 

F 
Classroom observation, School C, May 2019 

FT 

FR 

FT 

FR 

FT 

FP 

FP 

FT 

As indicated on Table 30, the feedback levels applied by the teacher is 

comparable to what was used in the previous lesson. It was dominated by task level 

feedback followed by self-regulatory level feedback while process level feedback 

was the least made use of. Prince did not apply self-level feedback in this dialogue. 

The fourth lesson observed for Prince was on the topic 'Nuclear Chemistry 

and Radioactivity'. Table 31 shows analysed classroom dialogue from a lesson 

observed at school C on the 3 pI of May 2019. 
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Table 3l: Anal sed Classr . oom D1310 ue 

Speaker Utterance(s) 

Move 
Teacher What is half-life? 
Student H alf-Iife is the time taken fI ' . 

half its original amount. or radIOactive nuclei to decay to 

Teacher Its original amount? AI . h 
Student H If I"fi' .' ng t, any other definition? 

a - I e IS the tIme taken for h If h ... 

R 
F -I 

radioactive element to d ate initial quantity of a 
Teacher I th ' ecay. R 

n:cli~:~~~~u~:i;~si t~Omebody said it is :half the mass of a 
incorrect, right? e mass of the nuclIde decays', that is 

Teacher Wh . F 
Student .at IS rate of decay or activity? Anybody? Yes, Godfred. 

It IS th.e change in nuclide of the radioactive element 
undergOing decay divided by change in time. R 

Teacher (repeats student's answer) not too well A th? F 
Student Th .. .. . . ny 0 er. 

e rate of decay of a radioactive . . ... . is directly proportional 
to the number of number of atoms of the nuclide present in the 
sample. R 

Teacher So, in simple terms, the amount of the radioactive nuclide that 
dec~ys within a specific amount of time, just like rate of change 
of displacement. ........ . 

Classroo m observation, School C, May 2019 
F 

Feedback 
level 

FT 

FT 

FT 

FP 

This lesson was also dominated by task level feedback followed by process 

level feedback. Prince did not employ self-level and self-regulatory level feedback 

in this dialogue. 

The fifth lesson observed for Prince was a practical lesson on the topic 

'Determination of the solubility of Ca(OH)2'. After dictating the question, Prince 

put the students in groups of six students per group. Dialogue for this practical 

lesson did not follow the IRF format. The students simply followed the instructions 

given in the question and took turns to filter, titrate and measure the temperature. 

The sixth lesson observed for Prince was on the topic 'Solubility curves'. 

Table 32 shows analysed classroom dialogue from a lesson observed at school C 

on the 7th of June 2019. 
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Table 32: Anal sed CI ass room Dialo 
ned Code Number C/LI7I6 

Speaker Utterance(s) 

Teacher 

Students 
Teacher 

Students 
Teacher 

Student 
Teacher 

Teacher 

Students 
Teacher 

Student 
Teacher 

Teacher 

Students 
Teacher 

Teacher 

Student 

Teacher 

Student 

Teacher 
Student 
Teacher 

We will look at whe 
correct them, is that o~e ~ou made the errors so that we wi II 
Y 

ay . 
es. 

.. . for any graph, you are expect d h 
You were supposed to I t e to ave the title. [s that okay? 
S po mass of carbo d"d . 

0 , you have mass and th '. n IOXI e agamst time. 
Yes sir. ' e unIt IS gram, is that okay? 

~o, either you use mass and the u . " , 
lIme, t and the unit is i . nI~ IS gram, and then we have 
Yes. n mmutes, nght? 

Good. Those of you, who did not b . a . 
then your scale I't' . nn", any tItle, take note. And 

, s Important. 
Now after plotting you . 
is that not so? r pomts, you had a curve of this nature, 

Yes. 

;'0 find instantaneous rate of reaction in grams per minute at 

I
?ur mmutes ... . ... .... most of you did it but you did not use the 
me you drew. 

Sir, can we ext~nd the line to touch the 'y'? 
Yes, you can, It doesn 't really change anything. If you dra 
your tangent well... ..... . .the slope of the tangent will give yo: 
the same values. 
What most of you did was to come and pick the value here and 
then you divided this by the 44, which is not correct. [s that 
okay? 
Yes sir. 
The value I expected you to use is this one because that is the 
instant~neous rate .......... so check and make the necessary 
correctIOns. 

Saturated region on the solubility graph? When we talk of 
saturated, what does it mean? 
Sir, it means it cannot dissolve any solute at a given 
temperature. 
.. . so, what interpretation can we make from the graph? What 
can we say? 
Sir, when it is on the curve, it is saturated. When it is above the 
curve, it is saturated but when it is below the curve, it is 

unsaturated. 
For sample ' A' , can we detennine any saturation point? 

(goes to the board to show answer) 
. . , the thing is already soluble, so there is no point of saturation, 

okay. 
Classroom observation, School C, June 2019 

Move 

R 

F - I 
R 

F 
R 

F 

I 
R 

F 
R 

F 

R 

F 

R 

F 

R 
F 
R 

F 

Feedback 
level 

FP 

FP 

F 
FP 

FP 

FP 

FP 

FR 

FR 

FP 

S 

Analysis of the dialogue in this lesson reveals that it is dominated by process 

level feedback followed by self-regulatory level feedback. Prince did not make use 

of task level feedback and self-level feedback in this lesson. 
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The seventh lesson ob served for Pro 
Table 33 show mce was on the topic 'Solubility rules'. 

s analysed classroom dialo 

h 

th gue from a lesson observed at school C 

ont e 10 of June 2019. 

Table 33: Analysed Cl ass room Dialogue (A . sSlgned Code Number C/L/ IO/6) 

Speaker 

Teacher 

Student 

Teacher 

Teacher 

Student 

Teacher 

Teacher 

Student 

Teacher 

Student 

Teacher 

Teacher 

Students 

Teacher 

Utterance(s) 

Now, calcium hydr 'd .. . . OXt e, tS It soluble or insoluble? We worked 

wtth It the other time What d'd . I you observe? 

It's s lightly soluble. . 

So, calcium hydroxide is slightly soluble in water. 

If you have a precipitat 'Il ' b . . e WI It e an aqueous solution? What 

WIll It be? 

Solid. 

It would be a solid b d . .. , '" .... .. ase on the reactIon, we can tell that 

aluminium hydroxide is insoluble. 

When you mix a potassium phosphate and a calcium nitrate 

solution, what happens? Anybody? 

(goes to the board) the calcium nitrate will... 

. . . can you explain? 

So, this in solution will give this, then calcium nitrate in solution 

will give you this ....... . so, the calcium reacts with this ... .. . all 

phosphates are insoluble. 

Alright, so can we clap for him? 

Now, phosphates of alkali metals are soluble. Is that okay? 

Yes. 

Good. The nitrates are all soluble. So, in solution the calcium 

phosphate precipitates out, and potassium nitrate which is 

soluble remains in solution. 

Classroom observation, School C, J une 20 19 

Move 

R 

F 

R 

F 

R 

F 

R 

F 

I 

R 

F 

Feedback 

level 

FT 

FT 

FR 

FS 

FS 

Two feedback levels dominated this lesson equally, these were task level 

feedback and self- level feedback. The least utilised feedback level was self-

regulatory level. Prince did not make use of process level feedback in this lesson. 
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The eight lesson observed for . 
. Pnnce was also on the topic 'Solubility'. 

Prmce put the students . t 
In 0 groups and 0 h . 

",ave t em questIOns on the topic to solve. 
A member of each group h 

was t en called to present the results on behalf of the 

group. Table 34 shows analysed I 
c assroom dial fr ogue om a lesson observed at 

school C on the 11 th of June 2019. 

Table 34: Anal sed Classroom Dialo 
ned Code Number C/LlIl/6 

Speaker Utterance(s) 

Move 
Teacher 

0.0 we agree with the presentation on the board? 
Student 
Teacher 

SIr, the concentration of the . 
So wh t h ..................... R 
hi~. a was e supposed to write? Alright, so correct that for 

Teacher 
Student 

Move on to the second one. 

S~, for t~is ~ne, t?e lead carbonate is going to precipitate and 
tillS one IS stIli gomg to be in the aqueous solution. Then when 
you come here, we all know that... 

F 

Teacher 
Teacher 

R 
Alright so can we clap for them? F 

Students 
Teacher 
Students 
Teacher 
Teacher 
Student 

:Vhat was he su~posed to fmd? Is it the molarity or the ... ? Was 
It the concentratIon? 
Molarity. 
So, is that correct? 
Yes. 
Alright. 
Alright, the last question, explain to us why ... 

So, we have sodium iodide, sodium bromide, sodium .... .. .. .. so, 
chloride has a smaller size hence has a ... 

Teacher I expected you to use the lattice energy values. 
Classroom observation, School C, June 2019 

R 
F 
R 
F 

R 
F 

Feedback 
level 

FP 

FS 

FT 

FT 

FP 

Two feedback levels dominated this lesson equally, these were task level 

feedback and process level feedback. The least utilised feedback level was self-

level. Prince did not make use of self-regulatory level feedback in this lesson. 

The last lesson observed at school C was on the 14th of June 2019. It was a 

practical lesson on the topic ' Solubility and crystallisation'. Just like most practical 

lessons, dialogue did not follow the IRF format. Only one feedback was applied, 

that is task level feedback as shown on Table 35. 
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Table 35: Analvsed CI ass room Dialooue (A . " sSlgncd Code Number C/LII4/6) 

Speaker Utlerance(s) 

Teacher So, we are ooino t 
hi

' '" '" 0 mix sodillln . conde, and nItrate and potassium 

Students 'pve wil.1 end lip with sodium chloride and 
otasslllm nitrate. 

Okay. So, the intention is to 
Classroom observation Sello I C J prepare potassium nitrate . 

, 0, une2019 
Teacher 

Move 

R 
F 

Feedback 
level 

FT 

The different feedback levels obtained after observing Prince in the 

classroom was put together in Figure 7. 

60 

50 

QJ L,O 

~'J 
.0.> 

§ 30 
2 
QJ 

Q . 20 

10 

o 
o 

Task Level (IT) Self Level (FS) 
Process Level (FP) Self Regulatory 

Level (FR) 

r-eedbacl: Levels 

Figure 7: Analysed Classroom Dialogue showing Prince's Feedback Practices. 

The feedback practices of all the tlu'ee teachers observed was put together. 

Figure 8 shows analysed classroom dialogue for all the lessons observed indicating 

the Chemistry teachers' feedback practices. 
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... on 
'" -

60.0 

50 .0 

40.0 

~ 30.0 
(j 

'" ... 
Q.. 

20 .0 

10.0 

0.0 

Task Level (F T) Self Level (F S) Process Level (F P) Self Regulatory 
Level (F R) 

Feedback Levels 

Figure 8,: .~!1alysed classroom dialogue all lessons observed showina the Chemistry 
teachers ' feedback practices. b 

Figure 8 shows that in the classroom the most prominent feedback level that 

Chemistry teachers ' give their students is task level feedback which is 56 % , 

followed by process level feedback which is 18 %, self-level feedback is 16 % and 

lastly self-regulatory level feedback which is 10 %. 

The second approach that was used to answer research question 1 was an 

inspection and analysis of students' assignments, practical work, and class test to 

find out the levels of feedback that Chemistry teachers' give their students after 

marking their work. A total of 23 assignments, 3 practical workbooks, and 3 class 

tests were inspected and analysed Llsing the coding scheme adopted from Hattie 

(2009 & 2012); Hattie and Timperley (2007), feedback model. 
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Figure 9 shows the result f .h 
SOt e analysis of t d ' . s u ellts aSSlglUnents, practical work 

and class tests indicatino CI . 
b 1el111stry teach ' fi db ers ee ack practices to their students' 

after marking their work. 

80.0 

70.0 

60.0 

~ 50.0 
0:: -~ 40.0 
~ 
C) 

~ 30.0 

20.0 

10.0 

0.0 ~--~----__ -L~._.~I ____ __ 
Task Level (F T) Self Level (F S) Process Level (F P) Other Comments (0 

C) 

Feedback Levels 

Figure. 9: Analysis of students ' assiglUTIents, practical work and class tests showing 
ChemIstry teachers' feedback practices after marking students ' work. 

Figure 9 shows that the most prominent feedback level that Chemistry 

Teachers' give their students after marking their work is task level feedback which 

is 76 %, followed by process level feedback which is 11 %, other comments like 

'seen' or 'v.,-ork hard' is 7%. Self-level feedback which is 6 % is last. The feedback 

that Chemistry teachers' give to their students after marking their work does not 

include the self-regulatory level. Figures 8 and 9 indicate that the level offeedback 

predomjnating Chemistry teachers' feedback practices in the classroom and on 

t d 
' k d ·1< I·S task level feedback. Figures 10 and 11 show some 

s u ents mar e wor 
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examples of the co mnlents that Chemistry teacher' . s give to their students after 
marking their work. 
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Figure 10: Feedback that Chemistry teachers' give to their students after marking 

their work. 
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FifJ!'re 11: Feedback that Chemistry teachers' give to their students after marki 
~rr~~. ~ 

Discussion on Level of feedback prominent in Chemistry teachers' feedback 
practices 

Research question 1 sought to find out the level of feedback that is 

prominent in Chemistry teachers' feedback practices in SHS. Figures 8 and 9 show 

that task level feedback predominates Chemistry teachers' feedback practices. 

Feedback should progress from task to processing to self-regulation whilst the self

level is the least effective form of feedback for enhancing achievement (Hattie, 

2009 & 2012; Hattie & Timperley, 2007). Though Hattie and others assert that self-
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level feedback is the least effective . 
to enhance achIevement, the study shows that 

self-level feedback is useful and . 
motivate student to work hard to improve learning. 

Rita: ' It boosts my co fid 
I can always get n I en~e and urges me to study harder so that 

an encouraging comment from my teacher'. 

Ama: 'It makes me feel good about my work' . 

Eddie: ' 1 feel happy and encouraged to read ahead of the class and 
answer more questions in class'. 

From the quotes above, though Ama' s feeling of , good' about her work do not give 

indication that leads up to progress. However, Rita and Eddie show clearly that 

their feeling of' good, happy, confident and encouraged' goaded them to engage in 

practices that led to progress and achievement. The study also shows predominance 

of task level feedback which is 56 % in Figure 8 and 76% in Figure 9 while process 

level feedback follows with 18 % in Figure 8 and 11% in Figure 9. The self-

regulatory feedback was absent in assignments, tests, and practical exercises. This 

shows that teacher feedback is mainly task level and hardly progresses to more 

effective feedback practices. 

When Chemistry teachers give their students assignments, tests, or practical 

k h · · al after marking is to grade it for continuous assessment. In wor t elf pnmary go 

. . . h B· k the Chemistry teacher at school A, he expounded that dISCUSSIOns WIt Ismarc , 

. .. ts the teachers to provide a number of marks for the the school admiDlstratIon expec 

. f h t dents. This may explain the high percentage of contmuous assessment 0 t e s u 

. . 9 In teacher-centred lessons, teachers tend to ask 
task level feedback m FIgure . 

I · sually information-seeking recall questions 
more knowledge-based questions. tIS u 

The purpose in such traditional lessons is . d short answers. that require predetermme 
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to evaluate what students know The . 
. teacher then corrects those that are wrong 

(Chin, 2006; Kaya 2014· Z h S 
' ,0 ar, chwartzer & Tamir, 1998). This could be a 

reason why task level feedback d . . 
pre om mates Chemistry teachers' feedback 

practices in the classroom Pr 
. essure on teachers to improve results of students in 

externally-set examinations appears to f, h· 
ocus teac 109 on rote recall and 

memorisation. Consequently not much tt . ··d . . , a entlOn IS pal to the kmds of higher-order 

thinking involved in formative assessment (Wiliam et ai., 2004). This could be 

another reason why task level feedback is high whilst process level and self

regulatory level feedback are low in Chemistry teachers' feedback practices in the 

classroom. These findings collaborate Koomson (2019) which shows that science 

process ski lls acquired by senior high school chemistry students are mainly basic 

science process skills which is dominated by recalling of scientific facts. Since 

process level and self-regulatory level feedback are low, students are not adequately 

prepared to relate ideas which lead to low acquisition of skills like inferring, 

predicting, evaluations and experimentation (Koomson, 2019). The implication for 

teachino is that teachers should plan to progress their feedback practices from task 
I:> 

to self-regulatory level via process level rather than emphasising on task level 

feedback which usually fails not only to progress learning effectively but also to 

acqUire higher level skills like inferring, predicting, evaluating and 

experimentation. 

. Ch is try teachers teaching the same topic 
Feedback practices of two em 

h . two different schools taught the same topic 
During the study, two teac ers 10 

art of the research questions, the researcher 
at different times. Even though not p 
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decided to compare the feedback practices of two teachers teaching the same topic. 

This is because in qualitative research including case study, there is lack of 

predetermined constraints On outcomes and openness to whatever emerges during 

the study (Silverman, 2013). The names of teachers and schools are pseudonyms. 

Fredrick, the Chemistry teacher in school B used five periods with a total duration 

of 
5 

hours to teach Chemical Equilibrium. He started teaching on the 23rd of May 

20 I 9 and continued till the 6
th 

of June 2019. The lessons were assigned code 

numbers 8 /L/23/5, B/L/27/5, 8 /L/30/5, B/L/3/6 and B/L/6/6. Figure 12 shows the 

feedback practice of Freclrick when he taught Chemical Equilibrium. 

c:J 
M 

70% 

60% 

50% 

S 40% 
f;;J 
c:J 

~ 30% 
QJ 

~ 20% 

10% 

0% 
S If Level (F S) Process Level (F Self Regulatory 

Task Level (F e P) Level (F R) 
T) 

Feedback Levels 

Fioure 12: Feedbac o 
. k h he taught Chemical k practice of FredrIC w en 

Equilibrium. 

d . k tauaht chemical equilibrium, the most I t when Fre rIC 1:0 Fi aure 12 shows t 1a 

1:0 I fI dback which was 63%. Self-. I ·actice was task leve ee 
clommant feeclbac ( pI I .e: db k 

regulatory level and Se 

was 11% 

all 13% whilst process leve lee ac If level feedback were 
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Prince the Ch . , emlstry teach . 
. er 111 school C used three periods with a total 

duratIOn of 6 hours to tea I Ch . ,c 1 el11ICal E Tb' . . 'qUI I num. He started teaching on the 30lh 

of Apnl2019 and continued till the 141h fM 
o ay 2019. The lessons were assianed 

code numbers C/L/30/4 C/L/7/5 '" 
, and C/L/14/5. Figure 13 shows the feedback 

practice of Prince when he tauaht Ch . '" emlcal Equilibrium. 

70% I 65% 

60% 

1 50% I 
(\,) 

I 
en i 

.;;l L! O% 
~ 

I OJ 

~ 30% 
"" I 
~ 

I 20% 17% 
13% 

i 

10% 
I 

LL 4% 

0% I. 
Task Level (F T) Self Level (F S) Process Level (F Self Regulatory 

P) Level (FR) 

Feedback Levels 

Figure 13: Feedback practice of Prince when he taught Chemical equilibrium. 

Figure 13 shows that when Prince taught chemical equilibrium, the most 

dominant feedback practice was task level feedback which was 65%. Self-

regulatory level feedback was 17%, process level feedback was 13% and self-level 

feedback was 4%. 

The feedback practices ofthe two teachers were put together in Figure 14. 
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S Percentage Prince o Percentage Fredrick 

-~I~l 
Task Level (F T) 

Process Level (F P) Self Regulatory Level (F R) Self Level (F S) 

Fiuure 1"/ ' Feedback f fP ' 
<:> '"1'( . .. prac Ices 0 rmce and Fredrick when they tauoht Chemical 

eqU! I )l'l um. b 

Chemical equilibrium is a topic that requires a lot of process and self

regulalory level feedback especially when it comes to the application of Le 

Chatelier's principle to explain the change in equilibrium conditions such as 

temperature and concentration on the equilibrium position and the equilibrium 

constant. This requires teachers asking questions that demand inferring and 

explaining. That is reflective and probing questions which is mostly self-regulatory 

level feedback. However, from Figure 14, the two Chemistry teachers' feedback to 

their students it is still dominated by task level feedback. This indicates that for a 

topic which requires students to develop skills like predicting and inferring; the two 

Chemistry teachers asked infonnation-seeking recall questions, requiring task level 

feedback where they indicate if an answer is correct or wrong without explaining 

I f
· taaes Prince who gave his students a relatively higher 

Why. n telTI1S 0 pelcen b ' 

I 
. I el feedback of 17% seems to have performed better 

percentage self-regu atOly ev 

than Fredrick who gave his students 13%. 
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Students' perception of usefulness of feedback · 

Research question 2 s I . ·fi . 
oug 1t to md out the students' perceptIOn of the 

usefulness of feedback that they receive from their Chemistry teachers. Two 

instmments were used to collect data to answer this question. One of the 

instruments was titled student questiolUlaire - Perception, comprising four two-tier 

items, respondents selected an option to each item and provided reasons for the 

option selected. Each item was a statement, the respondents were expected to 

choose from fo ur options and give reasons for their choice. The first statement was; 

conections or comments (feedback) from my Chemistry teacher about my work (in 

class or exercise book) help me to see where I can improve on the work. The 

respond(;;nts were to choose whether they completely disagreed, disagreed, agreed, 

or completely agreed and give reasons for their choice. Figure 15 shows students' 

responses to the statement. 

(!) 
Ill) 

'" 

60.0 

50.0 

40.0 

~ 30.0 
u 
'
(!) 
Q. 

20.0 

10.0 

0.0 
completely Disagree 

Disagree Agree Completely Agree 

Students' Responses 

I tatelnent· corrections or comments , es to t 1e s , 
Figure j 5: students respo~S b t Y work help me to see \",here I can 

' . teacher a ou m from my Chelnlstry 
improve on the work. 
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One student out of the 118 . . 
respondents representmg 0.8 percent completely 

disagreed with the statement T . d . . . h 
. wo stu ents representmg 1.7% disagreed with t e 

statement. Fifty-four students representing 45.8% agreed with the statement, whilst 

sixty-one students representing 51.7% of the respondents completely agreed with 

the statement. This indicates that majority of the students, 97.5% either completely 

agreed or agreed with the statement that corrections or comments from their 

Chemistry teacher helped them to see where they can improve. 

Students who completely agreed or agreed with the statement gave reasons 

for their choice. The names of the students are pseudonyms. These were some of 

the reasons given by the students: 

Edwin: 'When my Chemistry teacher corrects or comments about ~y work 
in class or exercise book, I get to know where I am not perforrmng, then 
take measures to improve on that' . 

Patrick: 'My teacher helps me to identify the parts am finding 
difficult to study' . 

Geor e: 'Comments about my work from ~y Chem.is~ry teacher 
help !e to locate t.he section.l a~ deficient m thus gIVIng me the 
signals to improve 111 that sectIOn . 

. his me to improve upon my studies as writing 
Ben: 'CorrectIOn e P If· an exercise book helps you to . h by yourse 111 
the ngbt ansytwl.emr e you are asked a similar question'. 
remem eran 

, ese corrections helpful in many ways. E.g. How to 
Frank: 1 find t~ . the right way as required' . 
present calculatIOn questIOnS 

id an assignment in a graph book :md 1 
John: 'For example we d H deducted marks from me, so It has 

·t the scale. e h k' refused to wn e h· during exercises or omewor . 
made me not to forget anyt tng 

. b chemistry teacher after work or 
. glvenme ymy ty f Albert: ' CorrectIOn .. I encounter the same pe 0 

the next time, 
exercise helps me 

. , 
questiOns. 
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Victor: 'This is bec. . 
a slight twO t' h ause so.metImes I may think that I have learnt but 
helps me ~s 111 t e questlO~ proves me wrong. So, his correction 

ow where I can Improve'. 

Melody: 'It makes me know m mi k . 
known' y sta es ............. smce I have 

my mistakes, I will not repeat them again'. 

Da~iel: ' ....... helps me to identify my mistakes and also encourage 
me In order to work harder so I will not repeat similar mistakes'. 

Mo.hammed: ' ...... helps me to see where I can improve especially 
dunng my personal studies. Comments such as 'reason or cause not 
cIearl~ shown' help me to know the appropriate words to use to 
explaIn myself. His corrections also help me to know where I went 
wrong'. 

Armstrong: 'An example is today when we're having practical 
session on back titration, my colour change was not appropriate, and 
he informed me to reduce the number of drops of the indicator and 
it was helpful'. 

AnnaIicse: 'Yes I agree because it allows me to understand the 
topics well and learn from my mistakes. But it sometimes makes me 
not feel smart especially when I fail a test'. 

Mary: '1 discover my weakness in certain topics due to the 
comments my Chemistry teacher makes about my work'. 

Estella: 'Sometimes, I think I have really learnt a specific chemistry 
topic but some questions he gives us to sol.ve s~ow me that I have to 
either revise the topic or solve more questIOns. 

Naomi: 'When my Chemistry teacher corrects ~e ~bout my work, 
it gives me the courage to try the work again which In turn help me 
improve in that particular topic'. 

'C t'ons /comments from my Chemistry teacher about Nancy: orrec I II 
k h I me to identify my strengths as we as my my wor e ps ., 

kn hence Provide more room for Improvement . wea esses, 

h t tudents who completely agreed or agreed to the The common reason t a s 

rrections or co statement, gave was co mments from their Chemistry teacher helped 

and not repeat it. The students, who completely 
them identify their mistakes 
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disagreed or disagreed with th . h . 
e statement, gave the followmg reasons for t elr 

choice: Yaa: 'Sometimes I still find problems'. 

Phin~: 'Honestly, I do not see any comments or feedbacks in my 
exercIse book after any exercise because I usually get 10 out of 10 
or get all the questions correct'. 

Nicholas: 'Since we are training for WASSCE we need to improve in all 
areas not for only a specific one (topic)'. 

The second statement was; suggestions or guidelines (feedback) from my 

Chemistry teacher about how to solve similar or difficult questions (in class or 

exercise book) help me to see where I can improve. The respondents were given 

the same options as in the first statement and asked to give a reason for their choice. 

Figure J 6 shows students' responses to the statement. 

<II ..., 
III .... 

60.0 

50.0 

40.0 

~ 30.0 
~ 
<II 
Q. 

20 .0 

10.0 

0.0 
___ :L, --~--:---:-I A~--

Agree Complete Y gree 

Students' Responses 
Disagree 

h statement' suooestions or guidelines , ponses to t e , "'''' 
Figure 16: students res b t how to solve questions help me to see 
from my Chemistry teacher a ou 

where I can improve. 
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None of the students co I . 
mp etely disagreed with the statement. Four students 

representing 3.4% of th 
e respondents disagreed with the statement. Sixty-six 

students representing 55 9o/i f th 
• 0 0 e respondents agreed with the statement whilst 

forty-eight students represent" 40 70 
mg . Yo completely agreed with the statement. This 

indicates that majority of the t do· 
s u ents, 96.6Yo either completely agreed or agreed 

with the statement that sugg t" .. 
es Ions or gUldehnes from their Chemistry teacher 

about how to solve questions hid h . e pe t em to see where they can Improve. 

Students, who completely agreed or agreed with the statement, gave the 

following reasons for their choice: 

Godfred: 'When I am given questions to solve of which I do not 
know the procedures or simple understanding of the question, I find 
it difficult at that time but when my chemistry teacher gives me 
guidelines, I follow the guidelines given to solve questions that come 
my way'. 

Nathaniel: 'This is because, anytime I find a difficult question or similar 
question about a particular work, I try remembering an approach my 
teacher used in solving it. For example, before he solves a question, he 
writes down the parameters given and out of that know what to do next'. 

Benjamin: 'Guidelines from my teacher about how to solve similar 
questions helped me to improve on an aspect of a particular topic. 
For example, my teacher taught me mole concept in class, ru:d. I went 
to him to solve one difficult question. He helped me by gUldmg me 
solve it of which I understood it best'. 

P t . k· 'It shows me where I can improve so that I do not have a riC . .. , 
difficulty in solving such questIOns agam . 

, Wh am guided 1 improve on techniques of solving Stefan: ... en , 
chemistry questions'. 

. fi m my Chemistry teacher when answering 
Bright: 'SuggestIOnS /0 y weakness and where to improve upon'. 
questions exposes me 0 m 

. I h done the right thing, but his guidelines 
S h .. '1 th111k ave , 

tep ame.. ble me to see my mistake . 
and his suggestIOn ena 
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Lawrencia·' b . . .. ecause it hel . 
ps me to solve more questions'. 

Francis· 'I . . once answered a . 
Incomplete and so my t h question, but my answer was 
co d · eac er then rid ver unng my stud ' evea e to me areas I did not y. 

Eleazar: 'Alternative methods t . . 
my Chemistry teacher h ~ solvmg difficult problems from 
chemistry questions'. ave enhghtened me on my approach to 

Vanessa: ' His ouidelines h I 
difficult or not'~ e p me to understand questions whether 

Phyllis: ' ... enlighten me on how . . . 
difficult questions II to go about solvmg similar and more 

, as we as areas I need to work on' . 

The common reason that tud s ents who completely agreed or agreed to the 

statement gave was guider d . , , mes an suggestions from their Chemistry teacher 

enabled them to see their mistakes, not repeat it and helped them to solve more 

questions. 

Students, who disagreed with the statement, gave the following reasons for 

their choice: 

Vera: 'I disagree because he doesn't give us class exercise on every 
topic, so I won't be able to see that I have understood or not'. 

Mercy: ' This is because it doesn't really work for me. The fact that I know 
how to solve certain questions doesn't mean my improvement in other 
aspects is assured or shows me my weaknesses' . 

The third item on the questionnaire was the statement; corrections or 

comments (feedback) from my Chemistry teacher about my work show me how 

much I have studied. The respondents were given the same options as in the 

. t d asked to give a reason for their choice. Figure 17 shows 
prevIOus statemen s an 

students' responses to the statement. 

128 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



OJ 

50.0 

45 .0 

40.0 

35.0 
i --l 

~ 30.0 I I 
I I 

~ 25.0 
u 
~ 20.0 I : CI. 

15.0 

10.0 

5.0 
-- ._ . --.-. 

0.0 - - ----.-___ ,'-__ ! 

Completely Disagree 

I 1 

I ! 

Disagree St d ' Agree u ents RElS'pom;es Completely Agree 

Figl~;-~ :?: Students' responses to the statement; cOITections or comments from my 
Che,llISl! y teacher about my work show me how much I have studied. 

Three students representing 2.5% completely disagreed, whilst eight 

students representing 6.8 % disagreed. Fifty-four students representing 45.8% 

completely agreed whilst fifty-three students representing 44.9 % agreed. This 

indicates that majority of the students, 90.7% either completely agreed or agreed 

with the statement that cOITections or comments from their Chemistry teacher about 

their work show how much they have studied. 

Students, who completely agreed or agreed with the statement, gave the 

followino reasons for their choice: 
'" 
Den-iC/{: ' ... when my chemistry teacher does cOITections with me, 
and still I don't understand, it makes me know that I'm not studying'. 

Francis: 'If he agrees with my answer, then I know that I hav,e 

d· d 't ell Ifhe does not then I know I have to study harder. stu Ie qUI e w . ' 

. d" Example when I am given excellent or very good at 
Rlchmon . .., h I I . d 

f 'cI'se It is goino to show me t at am earnmg an 
the end 0 an exel· '" 
will need to work harder'. 

h 'stry teacher asks any question and I answer, 
Betty· 'When my c eml I I h d' d ' . . I ments shows me how mllc 1 ave stu Ie . 
the way 111 which le com , 

II . d very good, excellent etc . 
For example, we sal , 
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Naa: . 'This is really true· so . 
questIOn my learning'. ' metImes the questions he set really 

Akua: 'Because if a questio . . 
have studied and also if! d ~ IS given and I do well, I know that I 
that I didn't study'. on t study and work is given, it shows me 

Bright: 'Comments from m Ch . 
answering shows me h Y emlstry teacher on my question 

ow much I have studied so far'. 

Benedict: 'When exe . .. 
learnt'. rClses are given It shows me how much I have 

Kweku: 'Somet" hi 
I . lIl~es we t nk we have learned to the fullest but 

on y a qduestlOn will let you know that you need to do more 'than 
expecte '. 

Fr ancis: 'One way or the other, it shows me how I have studied But 
not always. Sometimes not all that I have learnt comes so I ~an't 
con~lude that it really shows how much I have studied. But I agree 
partially' . 

!<wabena: 'When he corrects me too much, it gives me the 
Impression that I haven't studied enough'. 

Allen: 'When the results for a test come out and I see my 
performance, it shows me how much I have studied'. 

Larry: 'An example is that one time he asked the class to define 
redox reaction and I knew it because I learnt before time, and on a 
different time he asked us to define electrolysis, I had no idea what 
it was so I think he asking questions and giving us feedback enable 
me know how much 1 have studied'. 

Theopbilus: 'This is because when he brings a test and you perform 
well, you know you are good enough with the top!c ~ut when you 
are unable, you realise that you need more preparatIOn. 

Mary: 'This is because sometimes my score in certain tests 
conducted by my teacher on topics learnt show that 1 have studied 

scantly' . 

. .' If I have studied well, I will be able to solve questions 
EdwlD. ... II . ·11 h ' 

I d ·fl have not studied we It WI s ow. correct y an I 
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Estella' 'At f 
I'k . Imes, corrections fi h 
I e I have a lot mo t rom t e teacher either make me feel 

re O~udyo Ih . exams'. r ave studied enough to write the 

Students, who completel disa . 
Y greed or disagreed with the statement, gave 

the following reasons flor th ' h' elr c Olce: 

PhyIIis: 'Corrections or co 
me how and where r . mments from my chemistry teacher show 
how little or ho ca~ Improve, but they don' t determine or show 
hard but could h w mu~ I have studied. I may have studied really 

ave missed a couple of things'. 

M ichael' 'Somet" h h 
d I

: Imes, w en e teaches and we don't understand 
an 1e alves work we have t h ' would b , 0 copy so t at when he is recording, we 

get good marks and help us to pass in our exams' . 

Emma: 'I disagree because comment is not done always durina 
lessons '. b 

Ben~amin: 'The correction rather helps me improve upon my 
studies but does not show me how much I have studied' . 

Godfred: ' .... .. do not show me how much I have studied but rather 
when I am being tested on sample questions'. 

Joseph: ' I completely disagree because if the teacher gives work and 
I answer and get 100% and he write 'very good keep it up' and later 
I find a difficult question and am unable to solve it the teachers 
comment will not appear here to make me know how much I have 
studied'. 

Mohammed: 'Getting one or two questions right or wrong does not 
show me how much I have studied. One can answer a question 
wrongly due to several reasons, which n:ay not be because the 
person has not studied. For example, bemg unable to c~rrectly 
balance chemical equations does not mean one has not studied that 

topic' . 

I . 'Y miaht have studied something ahead of the class which 
saac. ou b h Th ~ h' . I 'Iy not be known to the teac er. erelore, IS 

mig 1t necessarl h d' d' 
d t ecessarily show me how much I ave stu Ie . 

comments 0 no n 
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The fourth item 
on the guestionna' . Ire was the statement· when solving 

questIOns, suggestions . . . ' 
, 01 gliidelines (feedbacl ) f 

'f I ( rom my Chemistry teacher show 
me I am better prepared Tl . . le lespondents w' . . ele given the same options as in the 

prevIOus statements and k d . as e to Dive a . .c '" leason (or their choice. Figure 18 shows 

students' responses to the t s atement. 
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Figure 18: Students' responses to the statement; when solving questions, 
suggestions or guidelines from my Chemistry teacher show me if I am better 

prepared. 

Two students representing 1.7% of the respondents completely disagreed, 

whilst nine students representing 7.6% disagreed. Fifty-two students representing 

44.1 % completely agreed whilst fifty-five students representing 46.6% of the 

respondents agreed with the statement. This indicates that majority of the students, 

90.7% either completely agreed or agreed with the statement that when solving 

t
. t'ons or guidelines (feedback) from their Chemistry teacher show 

ques IOI1S, sugges I , 
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that they are better prepared Th 
. e reasons that students gave for their choice were 

similar to what they gave for the thO d Ir statement. 

Students, who complet I d . e Y agree or agreed with the statement, gave the 

following reasons for their choice: 

G~dfred: 'Yes because when I am corrected, I learn from my 
~l11stak~s and follow the guidelines which makes me well-prepared 
m solvmg other questions'. 

Aaron: ' .. .It shows how well prepared I am when I am (Jiven . . ., 
exercise lITespective of getting the work correct or wrong'. 

Andy: 'Sometimes you are solving a particular question and you get 
stuck, but when the teacher approaches and gives you little 
guidelines, then you are able to do the work perfectly' . 

Vincent: ' ... makes me know how prepared I am. In case where he 
gi ves questions and am able or unable to solve it. It shows my stand' . 

Julius: 'Work that he puts on the board challenges me. When I am 
not well prepared, I get low marks' . 

Stephanie: 'When solving questions especially I like 
suggestions, it teaches me whether. I'm better prepared 
examination or I'm joking with my studies'. 

his 
for 

P · ·11 ·' This is because he can ask some questions in class and rISel a . ... 

then I realise that I didn't prepare fully'. 

Elizabeth: 'When he gives a question for me to solve, the w~y I ~ll 
. akes me know how prepared I am, hiS faCial 

solve the questiOns m k· 
. d also his comment will let me know that I am rna mg 

expressIOn an . .. , 
some mistakes or gettmg It nght . 

h k my work the compliments he gives help 
.. 'After emar s , 

FranCIS. ed I am as well as the scores' . 
me to know how prepar 

. uestions guidelines from my chemistry 
David: 'When SO~VI~~ ~etter pr:pared or not because ifhe solves 
teacher shows me If I d h I (Jet serious and go to my friend or 
and still I don't understan t e~ ," 

fior better understandmg . 
someone 
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Sarah' , . . ....... anytime he 
question, if I answer it th c~mes to class and ask me to answer a 

, en It shows that am better prepared'. 

Allen: "For instance 'f I . 
correcting my mistake~ w~~ solv~ng ~ question and he keeps on 
not well prepared that Ide solvmg, It helps me know that I am 

nee to learn more'. 

Kwabena: 'When I tr a l' 
solving questions and ~ G;:l~ng .what my teacher has said about 
prepared. When I find it e It d~ffi~ult; I know I am not better 

asy applymg It, I know I am well prepared'. 

Henrietta: 'Once a wh'l h d . 
h 

. I e, e eCldes to ask us questions on what we 
ave prevIOusly done as fi f' . f 'f I' a orm 0 reVISIOn and this helps me to 

no Ice I m well prepared or not'. 

Students, who completely disagreed or disagreed with the statement, gave 

the following reasons for their choice: 

Dennis: 'It is not the suggestions from my teacher that shows how 
well prepared I'm. The preparation depends on me. Althouah his 
guidelines build me up'. 0 

Alex: 'This is because I feel that sometimes he doesn't give us 
challenging questions to solve so we only solve easy questions and 
his feedback to that is good. When I solve challenging questions for 
preparation, I realise that 1 don't really understand'. 

Larry: 'When he gives us questions to solve on the board, whether 
you are on the right track or not he does not alert you. When you are 
done before he tells you it is wrong. So, it can be that 1 was well 
prepared, but I missed a step or there was a miscalculation 

somewhere' . 

Joe: ' ...... because if the teacher gives me guidelines when solving 
questions, it does not show me If I am better 'prepare~ because even 
if he gives me guidelines and I do not practice, I rrught forget and 
will make it difficult for me to solve'. 

A 
. 'lId prefer to solve questions on my own and afterwards show 

nna. wou h'l I' . Th' 
h t her rather than being taught w I e so vmg questIOns. IS 

t em to my eac , 
would help me know ifI'm better prepared. 
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Student responses to II h 
ate statements w ere put together and the frequencies 

and percentages of the v . . 
anous optIOns d t . e ermmed. Figure 19 shows the total 

number of times respond t h en s c Ose the ' .' . \ alIOUS optIOns for all four statements. 
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Figure _, ~9 '- Students' responses to . all statements on their perception of the 
llsefu lth .. " S of feedback that they receive from their Chemistry teacher. 

The number of times that respondents chose completely disagree for all four 

statements was six representing 1.3% of the total responses, whilst that for disagree 

was twenty-three representing 4.9% of the total responses. Respondents chose 

completely agree two hundred and fifteen times representing 45.6% whilst 

respondents chose agree, two hundred and twenty-eight times representing 48.3%. 

This indicates that majority of the respondents, 93.9% either completely agree or 

agree with the statements. Therefore, they perceive feedback from their Chemistry 

teacher as useful. Whilst a minority of the respondents, 6.2% either completely 

d
· d' ee " 'I'th tile statements Therefore, they perceive feedback from Isagree or Isagr V> • 

their Chemistry teacher as not useful. 

. t llsed was student questionnaire titled-General. This 
The other Il1stlUmen 

d d 
uestionnaire with 6 items. Items I and 2 were to find out 

was an open-en e q 
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students' perception of the usefulness of feedback that they receive from their 

teachers. 

Item 1 was stated as please ' , 
k ' gIVe example(s) of correctIons/comments about 

your wor ; or s~ggestions/guidelines on how to solve questions (feedback) 
from your Chemistry teacher recently, Did you find it helpful? 

These w,er: ~ome of the responses given by the students: 
Benedict. He corrected someone on the definition of hybridization 
and Graham's law which really, really helped me' . 

Akua: 'He gives us exercise and then discusses with us on how we 
solve the questions then corrects us. It is very helpful' . 

Thelma: 'He made a comment about how pressure and temperature 
can affect the equilibrium position of a chemical reaction and it has 
made it easier to answer other questions on equilibrium reactions'. 

Nicholas: 'Our teacher gives us work to try and gives us some time 
to solve, he goes around (student to student) correcting the wrong 
solution which in tum put us on track all the time' . 

Godfred: 'When we have been tested and they have been marked, 
he comes to class and correct us about our mistakes. He solves it for 
us, or we all solve it together by expressing ideas'. 

Julius: 'When we were treating rates of chemical reactions .... and 
he came to look at my work, he showed me how the work. could be 
solved the simplest way and I was able to solve any questIOn under 
that topic'. 

, h' 'When we are solving questions, he comes around to 
Jeremia . d' whether it's right or wrong. He teaches us 
check what we are omg d' 

. , d explains it further for us to understan . when It s wrong an 

d e of my colleagues correct me when I Justina: 'He rna e on , 
answered a question wrongly, 

t' . s asked and a student answers it 
d 'When a ques Ion 1 , 'm/h If h 

Mohamme : th student to COITect 111 er. t e 
I h would ask ano er . , 

wrong y, e. . h he would confirm It for us . 
other student IS rIg t, 

the drawing of the titration table and 
II 'He corrected me on 

Este a: d the right thing', 
since then I always a 
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Mary: 'My teacher once e r 
in a table from my p. na Ized me for cancelling a recorded data 
found it really het~r~ent and told me never to do it again. I 
anymore' . p ecause I do not make such mistakes 

Betty: 'I answered a . 
he said thank 1 questIon on the definition of Lewis acid and 
more quest' yo~. tlwas ~elpful because I was encouraged to a~swer 

IOns In c ass sInce, since I don't answer a lot in class' . 

Annaliese: ' When he tilth I . . e sec ass to clap for me, It encourages me 
more and helps In my understanding'. 

Ann: 'Good Job' he says. I find it very helpful; I tend to feel good 
about myself and make me happy that I know the way to go about 
the question'. 

Ama: 'So this term was the first time I went to the board to solve a 
question on Acids, Bases and Salts since Form 1(1 usually don' t go 
to the board because of fear) but he encouraged me and made the 
class clap for me when I was done though the method I used wasn' t 
what he expected or wanted. Yes, it was helpful ' . 

Kofi: 'My friend solved a question wrongly on the board, and my 
teacher corrected him. This helped me during my studies to avoid 
making that mistake'. 

C hris: 'What you've done is right, but you should always make sure you 
indicate the charge. Without the change you may be marked down. 1 found 

that really helpful'. 

Akosua did not find feedback from her Chemistry teacher helpful all the 

. d th ason as' '''ot all the time sometimes when he is explaining a tIme an gave e re , IVI , 

point he does not go into details '. 

2 tated as do you find corrections /comments 
Item nu~ber wa:~delines (feedback) from your chemistry 
/suggestlOns/ ~ g work and studies? Please explain. 
teacher useful.or your 

These were some 0 f
the responses given by the students: 

etimes the assignment he gives us 
Priscilla: 'Yes, because somfons which I have never met before. 
introduce me to different quesyl mistakes, 1 find it helpful' . 
So, when he corrects me on m 
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Aaron: 'Yes, this is becau d' . 
own, 1 solve questions on:e urJ?g studies, which is learning on my 
very easy in solving d hhe. tOPI~ w~ have been taught and I find it 

ue to IS gUldehnes. 

George: 'I really find it 
our friends qu f very useful because he once made us ask 
his question Ie~~: ~d after that ,your other friend will also ask 
minds and V:e will W. en we ~ontmue ,with this it wi!1 open our 

receive more InformatIOn from our fflends', 

Andrews: ' .. , It also s t' " , 
h 

' orne Imes put you m the right path espeCially 
w en performmg experiment', 

Justina: 'When I answered a question in class and my teacher told 
me well done, I found it useful. The reason I found it useful is that it 
~ncourages me to do more, For instance, for me to answer questions 
In class and do the assignments given to me' . 

Jones: 'He gives clues to solving questions and other approaches to 
solving those questions which technically makes working or 
answering questions easier', 

Abdul: 'Yes, it's very useful. He gives us simple guidelines in 
solving complex chemistry calculations, Also, I find it difficult to 
understand when reading directly from my textbooks, but his notes 
help me a lot', 

Edinam: 'Yes, this is because during my studies, I normally reflect 
on some of the comments he makes and some suggestions to guide 
me as I study', 

Dzifa: 'Yes because it reduces the mistakes you make and improve 
your thinking ability', 

V ' 'Yes It makes me understand things (complex) that are in anessa, ' 
the textbooks books better', 

II 'Y I do because certain comments he gives make me 
Este a: es I' fr th 
understand something I might have ~ead severa times om e 
textbook already but didn't understand . 

d
'd t find feedback from their Chemistry teacher 

Some of the students 1 no 

h fi II wI'ng reasons: 
useful and gave teo 0 
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Mary: 'Not always B 
understand what he . . t Ike~ause I sometimes find it difficult to 

IS a mg about'. 

Nicholas: 'From my point of . 
topics because all fi view He should take time on certain 

mgers are not I h but the others will not'. equa , t us some may understand 

Vera: 'No, because when he 
so I find it difficult to hear hi~?~es to class, he doesn't talk loudly 

Students' responses to ite 1 . . . ms and 2 are an mdlcatlOn that most of them 

perceive feedback from their Che . , . mlstry teachers as useful whilst a few perceive 

feedback from their Chemistry teachers' as not usefuL 

Discussion on Students' f f percep IOn 0 the usefulness of feedback that they 

receive from their teachers 

Research question 2 sought to find out the students' perception of the 

usefulness of feedback that they receive from their teachers. When students were 

asked to rank the statement that teacher feedback helped them to see where they 

can improve on their work, 97.5% either agreed or completely agreed (Figure 15). 

When they were asked whether teacher feedback helped them to see where they can 

improve when solving questions, 96.6% either agreed or completely agreed (Figure 

16). The proportion of students that either agreed or completely agreed to 

statements that teacher feedback helped them to know how much they had studied 

and if they were better prepared solving questions were 90.7% (Figure 17) and 

90.7% (Figure 18) respectively. Figure 19 shows that most of the respondents, 

93 9 
. fi db k Corom their Chemistry teacher as usefuL The fmdings that 

. % perceive ee ac 1J 

fi d t her feedback useful implies that majority of students 
most of the students III eac 

k 
f formative assessment to improve learning. This 

have the tendency to ma e use 0 
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assertion is concurred by Hark I 
set a . (2014), when they stated that perception of 

feedback ' s usefulness sho Id , 
u promote students actual use of the information it 

provides. Likewise according t V d . 
, 0 an er Schaaf et al. (2013), students' perceptlOns 

will affect the way they act in response to teacher feedback. It follows therefore 

that students' perception that teacher feedback is useful would enable them to use 

feedback information to conect enoneous knowledge components leading to a 

consequent improvement in their achievement. The study demonstrated that 

students consider feedback useful and use feedback information to improve only 

when there is some level of understanding. For instance, Michael, a student who 

stated that feedback is not useful depicts instance(s) where students without 

understanding concepts taught look for other means to pass exams rather than 

seeing feedback as an opportunity to improve and progress in learning. 

' Sometimes, when he teaches and we don't understand, and he gives 

work, we have to copy so that when he is recording we would get 

good marks and help us to pass in our exams' (Michael, Chemistry 

student). 

. h I do not understand concepts taught feedback The findmg that w en earners 

H . (2012) that feedback comes second, after 
is not helpful collaborates attle 

.' . rface knowledge or initial instruction. This 
instruction and is effectIve Ifthere IS su 

h whereby teachers usually expose 
revelation suggests that teaching approac 

t ecessarily lead to progress in learning. 
students to solving past questions may no n 

essed and aiven feedback in the form . students are ass 0 

In this approach to learnmg, . 

of correct answers when 
'posed thoroughly to the underlymg 

students are not ex 
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concepts. In this case feedb k. 
, ac IS not given on solid foundation. When feedback is 

provided in a vacuum, its effectiven ... 
ess IS limited. In other words, feedback can only 

build on something and has no ef£. . 
ect In a vOid. For feedback to have an effect, there 

must be a learning context to wh· h· . 
IC It IS addressed and is of little use when there is 

no initial learning or surface . £ . 
m ormatIOn. When learners are at the acquisition 

phase it is better for a teache· t ·d . 
' I 0 pro VI e elaboratIOns through instruction than to 

provide feedback on poorly understood concepts (Hattie, 2009; Hattie & 

TimperJey, 2007). 

However, the study also reveals that students like Michael's inability to use 

feedback information to improve learning do not only anchor on lack of 

understanding but also hinges on their perception of usefulness of feedback. 

Contrary to students like Michael, students like Allen, believe in the usefulness of 

feedback and state that 'When the results for a test come out and 1 see my 

performance, it shows me how much 1 have studied'. Students who believe that 

feedback is useful utilise feedback information either to motivate one's self or to 

give assurance and also to identify weakness in order to strategize for improvement. 

Theophilus epitomises such students. 

This is because when he brings a test ~nd you perform well, you 
. d enouah with the tOPIC but when you are unable, 

know you are goo t> • , (Th h.1 
. h need more preparatIOn eop I us, you realIse t at you 

Chemistry student) 

h·1 niirms Bourke (2016) that in the view of 
Students like Theop I us co 

. of tests gives them information about how much 
students assessment III the form , 

. h h wn that students who perceive feedback 
h d· ssiOn as s 0 they have learned. T e ISCU 
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as not useful are unlikely t fi 
o use · eedback infomiation to progress in learning. On 

the other hand, students who see fee . . 
dback InformatIOn as useful are more likely to 

utilise such infOlmation to . . 
Improve learning. This finding also affirms Storch 

(2010) that leamers' attitudes t 
owards the feedback affects not only whether and 

how learners respond to the feedb k' . 
ac provided, but ultimately whether there is long 

tenn leaming. 

Level of feedback from Chemistry teachers that students find useful 

Research question 3 sought to fmd out which level of feedback from 

Chemistry teachers that students find useful. Two instruments were used to answer 

this question. Firstly, students were given a questionnaire titled feedback levels, 

comprising of four two- tier items. Each item was a statement on one of the 

feedback levels and the respondents were expected to choose from four options and 

give reasons for their choice. The first item was stated as, when my chemistry 

teacher says my answer is correct or wrong. This is a statement on task level 

feedback. The respondents were to choose whether they found the statement not 

useful, fairly useful, useful or very useful when studying. Figure 20 shows students' 

responses to the statement on task level feedback. 

d t f the 118 respondents representing 0.8 percent of the 
One stu ent ou 0 

. fi d t k level feedback useful when studying. Nineteen 
respondents did not m as 

. 6 10/ h e the option that task level feedback was fairly 
students representmg 1 . ,0 c os 

. . . ht students representing 49.2% chose the option that 
useful when studymg. Flfty-elg 

h tudyina whilst forty students representing 
task level feedback was useful w en s "" 

t' that task level feedback was very useful 
33 .9% of the respondents chose the op IOn 
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when studying. This indo 
lcates that maO . 

th t t k I I Jonty of the students, 83.J % chose the option 
a as eve feedback eith 

er useful or ve fi 
ry use ul when studying. 

60.0 

50.0 

:0 40.0 
<II ... 
~ 30.0 
~ 
&. 

20.0 

10.0 

0.0 -- --~'-. 

Not useful Fairly useful Useful Very useful 
Task Level Feedback 

Figure 20: Students' responses to the statement on task level feedback. 

Examples of some responses from students who chose the option 

that task level feedback is either useful or very useful when studying are as follows: 

Gina: 'When He tells me my answer is correct, it makes me happy 
that I understand what He is teaching. And when he says my answer 
is wrong, 1 learn more for me to understand what he is teaching'. 
Nina: ' I find it useful because after his correction I get to know the 
right answer' . 

Tina: 'It's very useful because when he says its correct it clears all 
doubt I have concerning the answer and ifit's the other way it makes 
me eager to know the correct answer and how to go about it'. 

K b . ' So when the teacher says it's not correct, then when 
wa eDa. d' I ' ., 

solving similar questions, I adopt new metho s In so vmg It . 

. 'I' ful because when my answer is correct, it tells me Patrick t IS use , . 
. . . but when it is wrong It encourages me to work or 

that I am Improvmg . 
study more effectively'. 

. . 't makes me realise whether I am learning or 
Mark: ' ThIS IS because 1 

not'. 
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Justina' 'I fi d . . n It very useful h . 
answer is correct or wro b w en my Chemistry teacher says my 
when I answer a questio~gan~C:use.I I~arn a lot out of it. For example, 
encourages me to I get It nght he congratulates me and it 

. earn more Al h ' 
wrongly, It also helps me t d' so, w en I answer a question 

o 0 more'. 

For the students wh h 
o c ose the option that task level feedback 

is either not useful or fair! . 
y useful when studymg, examples of some 

of the reasons they g .f: h' . ave lor t elr chOice are as follows: 

Vivian' ' It's t ful b . . no use ecause I don' t usually understand his 
q uestl ons ' . 

Felix:. 'It became fairly us.eful to me because that remark like you 
ar~ wlOng cannot help me In my studies when he does not assist me 
with my correction'. 

Kofi: 'Fairly useful because telling me my answer is wrong in class 
among my mates will discourage me from learning or studyina 
chemistry since 1 know whenever 1 try to answer a question it will 
be wrong'. 

Anna: 'I would prefer him to say my answer is acceptable but not 
correct saying my answer is wrong may make me feel dOWfl'. 
Audrey: 'For example, saying yes to an answer may not be of help 
as 1 may not know the reasons for agreeing to my answer'. 

Akosua: 'I just get to know my method or approach to a particular 
question is incorrect but not how to get the right answer'. 
The names of the students are pseudonyms. 

The second item was stated as, when my chemistry teacher shows me how 

(steps to follow) to correct my mistakes. This is a statement on process level 

d t ere to choose whether they found the statement not 
feedback. The respon en s w 

ful ry useful when studying. Figure 21 shows students' 
useful, fairly useful, use or ve 

rocess level feedback. 
responses to the statement on p 
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Process Level Feedback 

Figure 21: Students ' responses to the statement on process level feedback. 

Three students out of the 118 respondents representing 2.5 percent of the 

respondents did not find process level feedback useful when studying. Eleven 

students representing 9.3% chose the option that process level feedback was fairly 

useful when studying. Thitty-six students representing 30.5% chose the option that 

process level feedback was useful when studying, whilst sixty-eight students 

representing 57.6% of the respondents chose the option that process level feedback 

was very useful when studying. This indicates that majority of the students, 88.1 % 

chose the option that process level feedback was either useful or very useful when 

studying. 

Examples of some responses from students who chose the option that 

C:eedback "'as either useful or very useful when studying are as 
process level 11 V> 

follows: 

t understand the procedure better' . 
Ama: 'It helps me 0 

. I corrected mistakes in memory'. 
Yaa: 'It is eaSIer to (eep 
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Elsie: 'It prevents m l!.. 
e 110m making . ·1 

R Simi ar mistakes when studying' 
ex: 'It gives me a b . 

incolTect' etter understanding why those a . nswers are 

Kojo: ' It is very c-. Uselul so that anyt· 
mistakes on my own wh h . Ime I go wrong; I can COlTect my 

en e IS not avai lable'. 

~ucy: 'I find it useful becaus . 
hiS steps and study on e When he IS not around; I can follow 

my own'. 

Georgina: 'When my Ch . 
follow to COlTect my m· t ke~lstry teacher show me the steps to 

IS a e It encourag I 
own than to wait for m Ch . es me to eam more on my 

Y emlstry teacher to teach me. 

For the students who ch th . ose e optIOn that process level feedback is either 

not useful or fairly useful when studying, examples of some of the reasons they 

gave for their choice are as follows: 

Gloria: 'He doesn't correct my mistakes in detail. i. e. I don' t 
understand his steps'. 

Issac: 'I sometimes understand his steps and sometimes I don't 
really get his corrections'. 
Prince: 'This is because the steps that he may show mayor may not 
tally with the way I learn'. 

The third item was stated as, when my chemistry teacher gives suggestions/ 

guidelines /strategies on how to solve questions (or study) on my own. This is a 

statement on self-regulation level feedback. The respondents were given the same 

options to choose from. Figure 22 shows students' responses to the statement on 

self-regulation level feedback. 
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Figure 22: Students ' responses to the statement on self-regulation level feedback. 

Tlu'ee students out of the 118 respondents representing 2.5 percent of the 

responc!ents did not find self-regulation level feedback useful when studying. 

Sixteen students representing 13.6% chose the option that self-regulation level 

feedback was fairly useful when studying. Thitty-nine students representing 33.1 % 

chose the option that self-regulation level feedback was useful when studying, 

whilst sixty students representing 50.8% of the respondents chose the option that 

self-regulation level feedback was very useful when studying. This indicates that 

majority of the students, 83.9% chose the option that self-regulation level feedback 

was either useful or very useful when studying. 

I 
of responses from students who chose the option that self-

Examp es 0 some 

db k 
either useful or very useful when studying are as 

regulation level fee ac was 

follows: 

k eager in solving questions. 
Mabel: 'It ma es me , 
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Jane: 'It helps t· . . me 0 avoid dependIng on teachers so that when there 
IS no teacher I c I . , an so ve questIons on my own'. 

Frank: ' It helps me to study on my own' . 

~wame: 'Wh~n r was given questions on solubility curves the first 
tIme, I had no Idea about how to do it. r struggled a lot but when he 
later came to class to give the class guidelines it helped a lot'. 

Bernard: ' It encourages us to learn very well on our own. It also 
promotes my understanding' . 

For the students who chose the option that self-regulation level feedback 

is either not useful or fairly useful when studying, examples of some of the reasons 

they gave for their choice are as follows: 

Michael: ' Most strategies, my chemistry teacher gives on how to 
study on my own are just short ways to answer the probJem. But r 
think it is quite not useful since it does not make me adopt to the 
appropriate steps. 

Jerry: 'Sometimes I don't even understand the guidelines he gives 
to solve a question on my own' . 

Kofi: 'His guidelines may heJp me in studying and also may not help 
me because I may not be okay with that way of studying'. 

Esther: 'I sometimes don't understand and have to go to a friend for 
fu11her explanation' . 

The fourth item was stated as, when my Chemistry teacher says well done 

(or very good) or lets the class clap for me. This is a statement on self-level 

feedback. The respondents were given the same options to choose from. Figure 23 

h d t ' responses to the statement on self- level feedback. sows stu en s 
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Figure 23: Students ' responses to the statement on selflevelfoedback. 

Nine students out of the 118 respondents representing 7.6 percent of the 

respondents did not find self-level feedback useful when studying. Fourteen 

students representing 11.9% chose the option that self-level feedback was fairly 

useful when studying. Thiliy-five students representing 29.7% chose the option that 

self-level feedback was useful when studying, whilst sixty students representing 

50.8% of the respondents chose the option that self-level feedback was very useful 

when studying. This indicates that majority of the students, 80.5% chose the option 

that self-level feedback was either useful or very useful when studying. 

Examples of some responses from students who chose the option that self

level feedback was either useful or very useful when studying are as follows: 

Solomon: 'It motivates me to do more'. 

R ·t . 'It boosts my confidence and urges me to study harder so that 
1 a. fi h ' I can always get an encouraging comment rom my teac er . 

Ama: 'It makes me feel good about my work'. 
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Eddie: 'I feel ha 
ppy and encouraged to read ahead of the class and 

answer more questions in class'. 

Tracy: 'It boosts m I 
k Y mora e and makes me eager to learn more and 

ma es me confident'. 

For the students who chose the option that self-level feedback is either not 

useful or fairly useful whe t d . n s u ymg, examples of some of the reasons they gave 

for their choice are as follows: 

Ibrahim: 'Some people see that as a motivation but for me it rather 
~akes me shy and as such may not answer a question the ~ext time 
In class'. 

Fred: 'Not useful because it makes me feel I am good, so it does not 
push me to learn more things'. 

Efua: 'Sometimes when the class claps for me or he says well done, 
I become complacent thinking I'm done learning that topic even 
though 1 have a lot to revise' . 

The percentage of students who chose the option useful and very useful for 

each of the four feedback levels were put together. Figure 24 shows the percentage 

of students who chose the option useful and very useful for each feedback level. 

Figure 24 indicates that over 80% of the respondents find all feedback 

levels from their teachers useful. However, in terms of percentages, 88.1 % find 

process level feedback useful, followed by 83.9% who find self-regulatory level 

feedback useful, then 83.1 % who find task level feedback useful and lastly 80.5% 

who find self-level feedback useful. 
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Figure 24: Percentage of students who chose usefol and ve,y useful for each 
feedback level. 

The second instrument that was used to answer this question was item 

numbers 3 and 4 on the questionnaire titled-General. 

Item 3 was stated as, what do you find very useful (appreciate/value) about 
corrections/ comments/suggestions (feedback) from your chemistry teacher on 
your work and why? 

Item 4 was stated as, what do you find not useful (not valuable) about 
comments/suggestions (feedback) from your chemistry teacher on your work 
and why? 

Students' responses to item numbers 3 and 4 were categorized into the 

various feedback levels. For instance, a response like; 'He is quick to praise you 

even when you are not completely correct' is categorised as self-level feedback 

whilst a response like; 'He explains to you why you were wrong whilst making 

corrections on the board' is process level feedback. These were then tallied to find 
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which level of feedback stud . ents find useful. Figure 25 shows categorisation of 

students' responses to what h t ey find useful about feedback from their Chemistry 

teacher and the reasons wh 

80.0 

70.0 

60.0 

~ 50.0 
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~ 
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Q... 30.0 

20.0 

10.0 

0.0 

y. 

Task Level (F T) Self Level (F S) Process Level (F Self Regulatory 
P) Level (F R) 

Feedback Levels 

Figure 25: Categorisation of stlldents' responses to what they find useful about 
f eedbackj;'om their ChemistlY teacher and the reasons why. 

Most of the respondents, about 69.8% preferred process level feedback, 

followed by 18.9% who preferred self-level feedback, 7.5% of the respondents ' 

prefen'ed self-regulation level feedback and lastly 3.8% preferred task level 

feedback. Figures 24 and 25 indicate that even though students find all the feedback 

levels from their teachers useful, more students prefer process level feedback. 

Discussion on Level of feedback from teachers that students find useful 

Research question 3 sought to find out which level of feedback from 

teachers that students find useful. Figure 24 indicates that over 80% of the 
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respondents find all feedback levels ~rom the)·r 
11 Chemistry teachers useful. 

However, in terms of 
percentages, 88.1 % find process level feedback useful, 

followed by 83.9% who find self-regulatory level feedback useful, then 83.1 % who 

find task level feedback useful and lastly 80.5% who find self-level feedback 

useful. Therefore compar· , mg percentages, 4.2% more of the respondents find 

process level feedback useful than self-regulatory level feedback, 5% more of the 

respondents find process level feedback useful than task level feedback whilst 7.6% 

more of the respondents find process level feedback useful than self-level feedback. 

From Figure 25, most of the respondents, that is, 69.8% preferred process level 

feedback, followed by 18.9% who preferred self-level feedback, 7.5% of the 

respondents' preferred self-regulation level feedback and lastly 3.8% preferred task 

level feedback. 

For that reason, most of the respondents preferred process level feedback. 

One of the respondent's, Lucy who indicted that process level feedback is useful 

gave the following reason for her choice: 'Ifind it useful because when he is not 

around J can follow his steps and study on my own'. This is in line with the assertion 

by Hattie (2012) that process level feedback leads to self-regulation feedback. In 

other words, when teachers' feedback to students is process level it progresses to 

self-regulation by the students. Kofi a respondent, who indicated that task level 

feedback is fairly useful gave the following reason: 'Fairly useful because felling 

. wl.ong in class among my mates will discourage me from learning me my answer IS 

d · h l·sflY since J know whenever J try fa answer a question it will be or stu 'Ymg c em 

Th
·· finned by studies done by Adediwura and Ojediran (20 I 0) that wrong' . )S IS con 
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the feedback methods th t t h 
a eac ers make use of can shape students' self-efficacy. 

Kofi ' s response also corroborates the assertion by Van der Schaaf et al. (2013) that 

the tone of feedback should not be too judgmental. The implication for teaching is 

that teachers have to be tactful with the feedback that they give to their students. 

How students use feedback from their teachers 

Research question 4 sought to find out how students use feedback from their 

teachers. Students' responses to item numbers 5 and 6 on the questionnaire titled-

General were used to answer the question. 

Item 5 was stated as how do you use comments/suggestions (feedback) from 
your Chemistry teacher for improving on your performance (or work)? Please 
give example(s). 

Item 6 was stated as how do you use comments/suggestions (feedback) from 
your Chemistry teacher when studying? Please give example(s). 

The responses of some of the students' on how they use feedback from their 

teachers are as follows: 

Chris: 'The feedback is normally information I can hardly find in 
textbooks, they also come as tips for quick calculations too'. ' I writ.e 
suooestions from my teacher in my notebook and always compare It 
wi7h what I have in the textbook to see which one is easier'. 

Dennis: '1 write his suggestions in my jotter and use it to prepare for 
examinations' . 

Albert: 'Conunents made by teacher in class help me from r~pe~ting 
certain mistakes made by my mates and myself when studymg . 

h · ' When my Chemistry teacher corrects my mistakes, it Asamoa . ~. k ' 
m· der and allows me to learn lrom my mlsta es . serves as a rem 

·nasle . 'The mistake that I did, and he corrected me I w:ite in my 
~I b y. h I am learning and in case, 1 forget I take my Jotter and 
Jotter so w en . h I 

. h ck' 'His conunents and suggestIOns e p us to qUIckly cross-c e· . .. , 
. . on our own and It makes It easier . solve questIOns 
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Lilian: 'When sol . . . 
hi k d vmg questIOns durmg my private studies, I look at 

s wor e examples as a guideline to study' . 

RthichIard: .'When I test myself after learning on my own 1 make sure 
at aVOid maki . , 

ng mIstakes that were corrected by my teacher'. 

Eben' 'I make I' h . sure wnte t e comments at the back of my chemistry 
notebo~k so when I am studying, I go by his comments and 
suggeshons, this helps me study well to improve upon my 
performance' . 

Benny: 'When studying I use my exercise books and try to learn 
from my correction'. 

Melvin: ' I use it by paying much attention to the correction he gives 
me s~ that I may not do the same thing during examinations. E.g 
studymg of hybridization, I didn't understand but I got to understand 
when I was corrected in one of my exercises'. 

Pat: 'Any answer he gives to a question, I write it in my notebook 
and refer to it when I am studying' . 

The most common response of the students on how they use feedback from 

their teachers is that they write their teachers feedback in their jotter and use them 

when studying to prevent them from repeating mistakes. However, a student, 

Asantewa had a different response: ' J analyse the question or what am learning. 

Take my time to discuss the answer sometimes with my friends and also compare 

answers'. Clearly, she prefers and uses peer feedback instead of that from the 

teacher. 

Discussion on how students use feedback from their teachers 

Research question 4 sought to find out how students use feedback from their 

teachers. Students' responses to item numbers 5 and 6 on the questionnaire titled

General in addition to other students' comments on feedback suggest at least four 
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major ways of how stud 
ents use feedback from their teachers. Firstly, students use 

feedback to synthesise· . easier strategy to Improve performance. 

Chris: 'The feedback is normally information I can hardly find in 
textboo~s, they also come as tips for quick calculations too'. '1 write 
su.ggestlOns from my teacher in my notebook and always compare it 

. With what 1 have in the textbook to see which one is easier'. 
Chns does not rely only on teacher feedback but analyse feedback with standard 

textbook(s) to plan easier learning approach to improve performance. 

Secondly, students use feedback to analyse mistakes and apply comments provided 

to enhance student self-efficacy and motivation. 

Melvin: '1 use it by paying much attention to the correction he gives 
me so that 1 may not do the same thing during examinations. E.g 
studying of hybridization, 1 didn't understand but I got to understand 
when 1 was corrected in one of my exercises'. 

Tracy: ' It boosts my morale and makes me eager to learn more and 
makes me confident'. 

Thirdly, students use feedback as scaffold. Students use teacher feedback to 

learn how to solve problems. They try questions or problems and when they have 

issues, they go back to study the feedback further and try to improve learning. 

Lilian: 'When solving questions during my private studies, 1 look at 
his worked examples as a guideline to study'. 

Richard: 'When I test myself after learning on my own, 1 make sure 
that I avoid making mistakes that were corrected by my teacher'. 

As shown by Lilian and Richard, feedback serves as a model to solve 

problems and offers further support when students encounter challenge during their 

effort to work independently. Fourthly, students use feedback to help them to 

. If valuation of their ability and self-regulation of their learning engage III se -e 

. Th t cher feedback serves as mirror which students use to reflect the 
behavIOur. e ea 
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level of learnm 
g as well as understanding. Becoming aware of the level of 

understanding, they then adJ'ust thel'r learnl'ng b h . e avlOUr. Students' state of 

rnetacognition helps them to If I 
se -regu ate and independently make effort to 

improve learning. The comments of Mabel, Jane, Frank and Bernard depict that 

students' use of teacher feedback leads to self-dependent learning 

Mabel: 'It makes me eager in solving questions'. 

~ane: 'It helps me to avoid depending on teachers so that when there 
IS no teacher I can solve questions on my own'. 

Frank: 'It helps me to study on my own' . 
Bernard: ' It encourages us to learn very well on our own. It also 
promotes my understanding'. 

Wby high-achieving students seek feedback, whilst low-achieving students do 

not 

Research question 5 sought to find out why high-achieving students seek 

feedback, whilst low-achieving students do not. This was answered by focus group 

discussions of high achievers and low achievers in each class in the three schools. 

The students were selected with the help of their teachers based on their grade for 

the previous tenn and their average grade for the current tenn. Their contribution 

in class and their attendance in school were also considered by their Chemistry 

teachers in their selection. The high achievers had average grades above 74%, 

whilst the low achievers had average grades of 40% and below. The first set of 

focus group discussions was at school A on the 10
th 

of June 2019. It was in two 

groups; the first group was between the researcher and three high-achieving 

d Thi S 
C:ollowed by the second group that was between the researcher stu ents. s wa l' 
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and three low-achievin tud 
g s ents. The names of all the students are pseudonyms. 

The discussion betwee th 
n e researcher and three high-achieving students is as 

follows: 

Researcher' Let me . . come to you Albert. How often do you receive 
these co~ect.ions, comments, suggestions, guidelines? How often do 
you receive It from your chemistry teacher? 

Albert: Okay, me, I don't normally answer questions in class but 
once in a while, I go and ... 

Researcher: You don' t normally answer questions in class? 

Albert: Yes. But the little times I do it, I get positive response maybe 
from the teacher or the class in general. 

Researcher: So how often, if you can give us an idea, because I want 
to know how often you receive those things from your chemistry 
teacher? 

Albert: Personally? 

Researcher: Yes, personally because you said you don' t answer 
questions in class. 

Albert: But the last time I answered a question in class, it was 
correct, and I think the class clapped for me. 

Researcher: Okay, and the class clapped for you but does it mean 
that because you don't answer questions in class you don ' t... 
because sometimes as soon as he gives you guys work, I see him 
going round looking and making comments and suggestions, 'you 
should do it this way', I see it. 

Albert: Yes, he comes around to .... .. .... . 

Researcher: Yes. And that's also comments or suggestions that he 
. o ' 'ng you or statements he is making about your work whiles he 
IS ",IVI ft . 
is going around. That's why I'm asking that how 0 en you receIve 

those things. 

Albert: Okay, in that case, mos: o~the time, I don't get some of them 

I try the person sIttmg next to me, to compare and correct so , . 
. s he shows me the way to do It. sometime 
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Researcher' I us d th ' . e e word how often' because I want to see if 
you could because I kn h 
elective Th' . ow you ave two chemistry periods a week, 

. d' at IS what I have been observing. Two elective chemistry 
peno s a week so how often? Is it every chemistry class' is it once 
In a week? That is what I want to know. ' 

Albert: Okay, out of the two, I will say one. 

Researcher' Once 0 k Wh " . ,nce a wee. en you are domg exercises you 
get comments from ... 

Albert: Yes. 

Research~r: Okay, that is fine. Let me come to you then. Isaac. 
Isaac: I wIll say almost every chemistry lesson; I get a guideline to 
solve a problem. 

Researcher: Suggestions or comments from him? 

Isaac: Yes, Sir. 

Researcher: Does it mean you answer a lot of questions in class? 

Isaac: No, I'm just like him. I don't answer questions in class due to 
the fact that, some of them, like this guy is a ' shark'. So, I don't like 
answering questions. But concerning the work, in case he gives us 
work, he comes around, 'do it this way, don't do it that way'. At 
times, I try to apply some principles from books then he will be like 
even though it's correct, you should have done it this way, this one 
is more comprehensive. 

Researcher: So, does it mean then that your teacher comes around 
a lot when he gives you work in class? He comes around to 
specifically look at yours. 

Isaac: No, not to look at mine but at times after marking, he be 
like .. . recently we had a practical session and I applied the principles 
I learnt from past questions and he was like even though its correct, 
'this way would have been better'. So, from that, I've learnt 

something new. 

Researcher: Okay, so the reason why asking ... for instance the 

t· cal one the one that you used a different method, and then he 
prac I, ld h b b d'd h . . told you that another method cou ave een? etter, 1 e wnte It 

in the book or he called you and spoke to you. 
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Isaac· He didn't . . 
ld b· wnte m the book but after marking that 's when he 

wou e hke ' this would have been better' so he ac~ually told me. 

Researcher: It means that personally he told you. 

Isaac: Yes. 

Researcher: Was it in class or after class? 

Isaac: After class. I think that was when I didn't bring my practical 
note~ook, s? I sent my jotter home, went to transfer it, and when I 
sent It for him to mark, that is when he told me. 

Researcher: Okay, so he told you when you sent it to him. 

Isaac: Yes. 

Researcher: So, let me come to you. How often do you receive ... ? 

Yaa: I usually answer questions. 

Researcher: Yes, I have seen you answer questions a lot which is 
good. 

Yaa: Okay, and sometimes too when he gives us work in class to 
solve, he comes around and ifit isn't really right, usually the person 
sitting by you, he told us to compare. When you compare and you 
see that it's still not going welL ....... ... . 

Researcher: You compare with each other; you get information 
from your friends, so he advises you to do that? 
Yaa: Yes. 

Researcher: Okay, and then when you answer questions, he makes 
some comments, so you get that. Do you get that in every chemistry 
class, approximately? 

Yaa: Before I will answer, sometimes I am not sure so I will be like 
sir I am trying, and then I will just say it. If it is not correct, .he ~ill 
tell me then he will ask another person to answer then I will pick 

from there. 

Researcher: So, we are talking about how often? Those comments, 
corrections, and suggestions. 
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All the three St d t· Ok . . I u en s. ay, as maybe If we have a practIcal 
esson, and we are supposed to solve, and we solve it and it is not 

correct, he tells us. 

Researcher: But we will still come back to how often? 

Yaa· Ok ·t' . ay, I s not really a lot for me, but for others it might be ... 

Isaac: Yes, but not very often. 

Researcher: If you say not often, how often? 

Isaac: This semester, I don't quite remember but twice. Currently, I 
have two questions to ask him. I want to ask him today. 

Researcher: So, you have gone to him twice, was it during classes 
or after classes? 

Isaac: After class. 

Researcher: So even after classes, you still have time to see him. 
So, can you tell us why it is only twice that you have gone to him 
this semester? Is it because you do not have problems when you are 
studying? 

Isaac: Usually, I don't have the problem but maybe I'm solving a 
particular question and I get a challenge, I try to understand first. In 
case I try, and I don't understand, that's when I go to him. 

Researcher: Okay, so if you try and you can understand, that's when 
you don't go to him? 

Isaac: Yes, Sir. 

Researcher: Let me come to you Albert, so how often do you go to 
your teacher? Maybe, guidelines, corrections, ideas strategies on 

your work or your studies? 

Albert: I do not remember going to him. 

R her· So the whole of this semester you have not been to esearc . , 
him at all? 

Albert: Personally? 

Researcher: Yes, that is what I mean. 
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Albert:. Not really. I don't really have problems. Maybe if I get 
somethmg wrong b b ' h . .' may e ecause I have forgotten or I don't know 

ow to solve It, I don't go to him to show me. 

Researcher: ! see. So, you do not really go to him, the whole of this 
semester,. whIles Isaac has gone to him twice, Albert, you haven't 
gone to him at all? 

Albert: Yes. 

Researcher: So, what he does in class is fine? 
Albert: Yes, I would like to but there isn't enough time. 

Researcher: In terms of? Because Isaac goes after school. 

Albeli: I am also at the west so maybe ..... .. . 

Researcher: So, you do not have that time, what if you are solving 
a problem and you have a difficulty, what do you do since you do 
not go to him? 

Albert: With my friends ........ . 

Researcher: So, you brainstorm with your friends till you get the 
answer? 

Albert: Sometimes, we do not get the answer. 

Yaa: Sometimes you solve but you don't get the answer, so you get 
frustrated, tired and just leave it. 

Researcher: So how often do you also go to him? 

Yaa: Not often. Last time I went to him, it w~ a~er he showed us 
our test papers and there was this question I dldn t understand, and 

I told him to explain. 

Researcher: That is this term? 

Y 
. Y r usually go to him when I get something wrong, so he aa. es. 

explains why I got it wrong. 

h . So how often have you gone to him this term? 
Researc er. 
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Yaa: ~wice. But usually also in class after he fmishes solving 
som~thl~g then I ask him if maybe something I learnt is correct so 
that It WIll not seem as if! am going to him. 

Researcher: So, it means you get most of your information in class. 

Yaa: Yes. 

Researcher: Okay so you don't really need to go that often, because 
you understand it in class. Am I summing it up well? 

All the three Students: Yes. 
Researcher: So, you understand it well. You don't have to go often 
and when you go sometimes it's either you've gotten something 
wrong or in your case, you went because there was a problem and 
you took the book back and he explained to you that what you did 
was wrong. 

Isaac: Yes. 

Researcher: Okay. 
(Focus group discussion with three high-achieving students, 
School A, June 2019). 

The discussions between the researcher and three low-achieving students at 

school A is as follows: 

Researcher: What if the question that you want to solve is difficult? 

What do you do? 

Abena: Okay, first I try with the steps, if I do not get it; I may go 

through with someone else. 

Researcher: Some of your colleagues? 

Abena: Yes. But if! still don't get it, I have to bring it back to the 

1 d try normally I will ask him personally. c ass an .. . , 

Researcher: You ask him personally? 
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Abena: Yes. I'm not really comfortable with asking questions in 
class so normally I t II . e someone to ask the questIon for me. Because 
the class you kno th . , w ey are a lot and they make nOise. 

Researcher· S . 
. 0 sometImes you ask somebody to ask the question 

for you. If the person is not able to ask it and you are still not clear, 
do you go to him? 

Abena: Yes, that is when I go to him, but I actually have an extra 
classes teacher that I'm able to go to more often than my Chemistry 
teacher. 

Researcher: The extra classes teacher teaches you chemistry? 
Abena: Yes. 

Researcher: Okay, let me come to you Ann. So, what do you also 
do with guidelines or suggestions on how to solve difficult questions 
or similar questions? 

Ann: Usually, most of the questions have similarities no matter how 
difficult it is. If! don't get it, there are other students in my class that 
I can approach. When I don't get a better explanation from them, I 

can ask during the next lesson. 

Researcher: I see you ask questions in class. 

Ann: I ask him that this, I don't get it. Sometimes everybody else 
will get it but then I will not. I still want to insist to get it. 

Researcher: What about the rest of your colleagues. Don't they 

make noise about it? 

Ann: That? I don't care. I am the one going home with the grades 

not them so if ... 

R h · Okay let me come to you then, Abena. So, what do you esearc er. 
also do with suggestions or guidelines about how to solve similar or 

difficult problems? 
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Abena: Like what th II 'd' . . '. eya Sa! ,I put It down and when It'S difficult, 
I brIng It to Sir the II h . . n USua y, e wntes It on the board for everyone 
to solve it or he w'll I .., I so ve It lor us so that everyone would benefit 
from it. 

Researcher: But you said when it is difficult you bring it to sir as in 
alone? You come to see him alone, 1 mean privately after school? 

Abena: No, I tell him that this is the question I don't understand then 
usually, he writes it on the board. 

Researcher: So, for the rest to .... Okay. Now let me ask you then 
Chris. How often do you receive comments or suggestions or 
guidelines from your chemistry teacher? 

Chris: I won't say every time, but I won't say never too because it's 
in between. Because it's like we are many and he can' t just look at 
everyone's own. Maybe when he is going through, the one that can 
catch his eye and he sees something wrong about it he tells you. 

Researcher: So, for instance let me ask you, during this semester, 
how often have you had comments or corrections from your teacher, 

personally? 

Chris: Like one-on- one? 

Researcher: Yes. That's why I'm saying how often you have 
received that, because that one is personal. Even though it's the 
whole class, he is going around so what he is giving is a personal 

one. 
Chris: ] can't really count but it's a lot. Maybe six times. 

Researcher: Now let me come to Abena. How often do you get 
those comments and corrections, like the question I asked him? 

Abena: I will say maybe eight. I don't really cou~t it, .because 

11 I, aying attention to my work and what he IS saymg. usua y m p 

h . Okay I am on you now Ann, how often do you get? Researc er. , 
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Ann: Approximately like 15. 

Researcher: 15 times this term? 

Ann' Yes B I h" . . . ecause t mk each tIme we have an exercise even 
h h ' , 

w en e doesn't stop at me, I call him because I want to be sure I'm 
on track. 

Researcher: So how often do you call him? 

Ann: If he is going around and he pass by me, then I call him. 

Researcher: So do you also may be like he's made a comment or 
maybe you've answered a question or he has given you an exercise 
and your marks is low, do you go and see him after class sometimes? 

Ann: Not necessarily after class, because mostly when we write test 
and the papers are marked and brought to us, we solve it together on 
the board. If you have any problem, you inform him. Sometimes also 
I go to him when I don't understand why this is wrong then he 

explains. 

Researcher: So, you go to him, not necessarily after school but after 

the class. 

Ann: Yes. 

Researcher: VVhat about you? 

Chris: The same thing. 

Researcher: But you said you do not ask questions at all. You let 

some people ask for you. 

. Y b t 'f I still have a problem, then I ask him directly after Chns: es, u 1 

class. 

. D' tly after the class? You follow him and ask him? Researcher. lrec 

Chris: Yes. 
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Researcher: Abena I'll . 
times durin .' . WI come back to you. You said that most 

g exercIse tn c1as h . . this s, e comes to you. About eIght times 
semester. Do you also go to h' ? 1m. 

Abena: Yes espec' II h " 
, la y w en It IS practical, but not all the time. 

Researcher' But m t f . 
you go to hi~? os Imes dunng practical sessions. So why do 

Abena: To know ifwh t I h d . 
th' a ave one IS correct because sometimes 

e questlOns, they will be like: it has to change from red to orange. 

Researcher: What about you? 

Chris: I ask my class colleagues. 

R~searcher: So, you mostly you ask your colleagues, those you 
thmk . they understand then they explain to you. But when they 
explam to you, do you understand? 

Chris: Yes. 
(Focus group discussion with three low-achieving students, School A, June 
2019). 

The second set of focus group discussions was at school C on the 14th of 

June 2019. It was in two groups. The first group was between the researcher and 3 

high-achieving students. This was followed by that between the researcher and 3 

low-achieving students. The discussion between the researcher and three high-

achieving students is as follows: 

Researcher: What about suggestions or guidelines about how to 
solve similar or difficult questions? What about that? What do you 
do with it? Suggestions or guidelines. 

Godfred: Okay when we are solving exercise in class, then I do it 
the wrong way, and he gives me guidelines: 'oh.this is how we.do 

th O this is how we do this' so maybe when solvmg a past questlOn 
IS, . b h h 'd' h question at all, then J WIll remem er, 0 e sal , we s ould 

~~ ~Js, we should do this' so that I will apply it when solving the 

past questions. 
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Researcher' In givin 
personally o~ what h g you the guidelines, does he come to you 

e says to the whole class? 

Godfred: To the whole cl 
ass and when I also go to him personally. 

Researcher' How ft d 
. 0 en 0 you go to him personally? 

Godfred: Once in a while. 

Researcher' So fo . tan h' . . , r inS ce, t IS term, how many times have you 
gone to hIm? 

Godfred: Thls term, once, after a class. 

Res~arc~er: Okay, but apart from that you use the corrections that 
he gIves m class. 

Godfred: Yes, sir. 

Res~archer: S.c, let me come to you Mary. So how often do you 
receIve correctIOns or comments or suggestions or guidelines, that's 
feedback, how often do you receive that? 

Mary: Not often. 

Researcher: Not often? 

Mary: Yeah. I do not answer questions in class. 

Researcher: It is because you don't answer questions in class. So, 
you do not receive feedback from your teacher, you don't receive it 
often? 

Mary: Yes, please. 

Researcher: What about ifhe gives exercises and he move around? 
Because sometimes I see him move around whiles you people are 
doing exercises ... . what about that time? Doesn't he come to you? 

Mary: Yes, he comes and that is when I get comments or guidelines 

from him. 

Researcher: Is there a reason why you don't answer questions in 

class? 

Mary: Sir please in my class, if a thie.acherhshould ask
1
a quhestion and 

. wrong answer or somet ng, t ey start to aug at you. you give a 
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Researcher· The rna· .. . 
. . III questIOn IS that, how often do you receIve 

comments, suggestIOn or guidelines from your teacher? 

Stefa.n: Anytime he gives us exercise and maybe in class, like what 
we dId t~e last time, the group work. In a group, then one person 
presents 1: on the board so if there is any correction he makes it in 
our exerCIse books, then he writes it: "this that, this that" or general 
test, ~aybe in answering a question, if I don't answer it correct then 
he wIll say "oh this is how it is done" 

Researcher: But what about if he gives exercises in class because 
Mary was saying sometimes when he gives exercise, and I have seen 
it. Sometimes when he gives exercise, he goes around making 
comments. What about that also? 

Stefan: That one, I don't normally receive comments. 

Researcher: You don't normally receive comments. 

Researcher: What about you when he gives exercise and he is going 
around? 

Godfred: Sometimes. I make small mistakes, give different 
answers, so he sees the mistake I have done, and he will tell me 'do 
this right'. 

Researcher: Okay, so it means, can we then say that you get a lot of 
these comments and corrections and suggestions very often. 

Stefan: Not that often. Sir like when he comes to class to teach onl~, 
you will not receive any comment but anytime he tests us that IS 
when the comments ... 

Researcher: So, the comments normally come after your tests. 

All the three Students: Yes. 

h . S I·t means that whiles he is teaching sometimes he Researc er. 0, . t 
can ask somebody to come to the board and he gIves you commen s 

after that? 

All the three Students: Yes . 

. B t th maior ones are the ones that he gives you after Researcher. u e " 
exercises and after tests. 
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All the three Students: Yes. 

Researcher· Do I . . . you a so go to your chemIstry teacher for 
correctIOns comment . . . , s, suggestIOns and gUldelmes on your work? 

Mary: Yes. 

Researcher: How often? 

Ma~: Not often, but this semester, when I went to him, it was for 
physIcs not chemistry. 

Researcher: So, it means that when it comes to chemistry, this 
semester you have not really gone to him for any feedback apart 
from the one that he gives in class? 

M ary: Yes. 

Researcher: Do you also go to him for corrections? Apart from what 
happens in class. 

Godfred: I have not gone to him, because if he teaches and he 
corrects all our mistakes, that ' s all I need to go and solve all the past 
questions. 

Researcher: So, you are fine. What about you? Stefan 

Stefan: That is just after the class when he is leaving then I try to . .. 
Researcher: ... so how often do you do that after the class? This 
semester, have you done that? 

Stefan: Just once. That was at the beginning of the term and it was 
on acids, bases and salts. 

Researcher: Okay, fine. 

Researcher: Why do you sometimes go to him for feedback? 

Godfred: So when you are in the class, there are many people so 
maybe .... ....... . but when I go to him personally, as for that one, h~ 
can take his time and explain it to me so that I can understand It 

easily. 

Researcher: Okay, so that is why you go to him. 
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Godfred: That is why. 

Researcher: What about you Stefan? 

Stefan: Sir this semester, I' ve not ...... . last semester, I think only 
once. 

Researcher: And why did you go to him last semester only once? 
~!efan: ~e~ause if it was in the class, like the question I was asking, 
It s. pertaml.ng to the topic but I wanted to ask a particular question 
which I think would not be helpful to the class so that one is 
personal. 

Researcher: So, you go to him personally. So, it means that apart 
from the ones that when you are solving questions, it comes to . .. and 
he makes comments, you go to him personally so that he will help 
you to understand, because sometimes it's not appropriate to say it 
in class? 

Stefan: Yes. 

Researcher: Mary what about you? 

Mary: (sighs). Sir, please you see in the class like this, we have 
people who have learned ahead so if you should ask a question that 
people have already learnt, they will see it to be some kind of, you 
don't learn or something so, I prefer to ask him one- on -one for 
explanation. 

Researcher: Okay, so when you ask in class, they think that maybe 
you are drawing the class back? 

Mary: Yes. 

Researcher: Do they make noise when you ask? 

Mary: Yes. 

h . Ah okay So they make noise when you ask. That is Researc er. , ., 
sometimes a little intimidating. 

Mary: Yes . 

. S then you prefer to see him privately? And I said Researcher. 0, hi .. 
. h often most times when you go to m, It IS on that thiS term ow ... 

. ? 
physics not chemistry . 
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Mary: Yes, please. 

~se~rcher: So as for chemistry, you have not... so it means with 
c emlstry, you are fine with the feedback you get in class. 

Mary: Yes. 

(Focus group discussion with three high-achieving students, School C, 

June 2019). 

The discussions between the researcher and the low-achieving students at 

school C is as follows: 

Researcher: How often do you go and show your work to him? 

Georgina: Sometimes he will tell me the right thing but, he will not 
come around so when he writes on the board then ..... ...... . . 

Researcher: But what if you are still not very clear? 

Georgina: r ask questions in the class. 

Researcher: Okay, but how often do you go to him? 

Georgina: I don't go to him except personally. 

Researcher: What about you, Melody, how often do you go to him? 

Melody: Sir, I don' t go to him. 

Researcher: So, Melody you are also saying the same? 

Melody: Yes, Sir. 

. 1 ? Researcher: How often does he come to you III c ass. 

Melody: Sometimes he comes and checks whether what you are 
doing is right or wrong but not often. 

h . Okay for instance let us say the whole of this week, Researc er. , , 
has he come to check? 

Melody: Yes. 
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Researcher' He c h 
. arne to c eck yours this week? Michael 

Michael: Yes 

Researcher: How often? 

Michael: Once. 

Researcher: What about you Georgina? 

Georgina: Yes, when we were doing the group discussion, he came 
to us. 

Researcher: The group discussion, did he come to your group 
Melody? 

Melody: He came there but , he did not come to me personally. 

Researcher: And you? 

Michael: Yes, he said what we were doing, we should do it one by 
one on our own then after that.. .. .......... so, I was doing my own then 
he came. 

Researcher: So, he came to you last week and this week. 

All the three Students: Yes 

Researcher: So, he comes often, and sometimes not often? 

All the three Students: Yes. 

Researcher: Now the point is how often you also ask questions in 

class. 

Georgina: If I cannot ask a question then my other colleague asks. 

Researcher: So, what if your other colleague does not ask? 

Georgina: Then r ask myself. 

R h r · So are you confident enough to ask in class if you do esearc e . , 
not understand? 

Georgina: Yes. 
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Researcher' Wh 
. at about you? M' h . IC ael 

Michael: Sir as for me I ' 
, don t ask questions I class. 

R~searcher: Any reason? 
Michael: Sometimes if 1 d ' 
will teach me. on t get it, I go to my friends so that they 

Researcher' But you d . a not ask? 

Michael' Sir sam t ' h . e Imes t ey ask so that I will kn ow ... 

Researcher' One of tl . 
she will not ~s you~ nends that I spoke to, Mary told me that 

k because m the class, sometimes they will intimidate 
you. 

Michael: Yes. 

Researcher: They will say that you are taking them back. 

Michael: Yes, that one is true. 

Georgina: As for me, I don't listen to them. If I don't understand 
but the class said what don't you understand, I don't listen to them. 

Researcher: So, you ignore them and ask? 

Georgina: Yes. 

Researcher: Melody and Michael, how often then do you go to your 
teacher after the class assuming you do not understand, and you 

don't ask like Georgina? 

Michael: I do not go. I ask my friends. 

R h
· so you ask your friends to teach you esearc er . .. , 

Michael: and I understand. 

? You also do not go to the teacher, so, 
Researcher: VVhataboutyou . 

what do you do? 

Melody: Ask my friends. 

d 
't go and you don't ask in class 

't means you on , 
Researcher: So, 1 

either. 

174 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



Melody: Yes, Sir. 

(Focus gl"OuP discussion with tlu'ee low-achieving students School C June 
2019). , • 

The third set of focus group discussions was at school B on the 25 th of June 

20 I 9. This was also in two groups, first between the researcher and three high

achieving students followed by that between the researcher and the three low-

achieving students. The discussion between the researcher and three high-achieving 

students is as follows: 

Researcher: Nana Yaa, let me ask you, do you sometimes go to your 
chemistry teacher for corrections or comments or even suggestions 
or guidelines? On your own, I mean apart from class, do you go to 
your teacher for corrections or comments? 

Nana Yaa: No. 

Researcher: Why? Are you okay with what happens in class? 

Nana Yaa: Yes. 

Researcher: Let me ask you then, Ben, do you sometimes go to your 
teacher for corrections or comments? 

Benjamin: I have been to sir about like twice or so. I was l~ami?g a 
particular topic I think states of matt~~ the? t~ere were certaIn thI~gS 
about allotropy which I was not WrItIng It rIght and I went to hIm 
then he explained to me. 

Researcher: So, you have been to him twice this term? 

. '. T 'ce I visited him once last semester and once this BenJamm. WI . 

semester. 

. Wh you 00 and see him, is it after class, at break or Researcher. en e 

after school? 

Benjamin: At break . 

. And the reason why you see him is that maybe you are Researcher. . 
not sure about somethIng. 
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Benjamin'Mayb I d ' 
. e on t want to confuse myself so .. . 

Researcher: What about you Francis? 

Francis: I don 't. 

Researcher: VVhy? 

Francis: When I'm usually faced with a problem, I try and solve it 
on my own. If I don' t understand it I will check online I will do 
everything within my means to get i; so. .. ' 

R~searcher: What if you check online, you do everything, and you 
still don' t get it? 

Francis: Then I will ask my father. 

Researcher: Your father? Is your father a teacher? 

Francis: Yes, a science teacher. 

R esea rcher: So that is why you do not go to your Chemistry teacher 
for corrections or comments? 

Francis: Yes. 

Researcher: Nana Yaa, you do not go to him at all even if you do 
not understand something. 

Nana Yaa: I go to the ' net'. 

Researcher: What about you Ben? 

Benjamin: I have an extra classes teacher. 

R h r · So you are comfortable with the extra classes teacher. esearc e . , 

Benjamin: Yes. 

b . How often also do you receive corrections or Researc er. . . Co h ? 

t r suggestions or gUidelmes lrom your teac er. commen s, 0 

F . . For me he nOlmally corrects me. rancls. , 

. I-I ften? Is it every class, every two classes, is it Researcher. ow 0 

every three classes? 

176 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



Francis: This tenn II I . 
on most fth . a t le tOPICS we have done, he has corrected me 

o e mistakes I made. 

Researcher' Is it wh . . . en you answered questions in class or when he 
gives you class exercise? 

Francis: When I an " " 
h 

. swer question In class. Maybe, I omit something 
t en he will correct me that ' you've left out this or that' . 

Researcher: Do you answer questions in class every time? 

Francis: Yes, I always try and answer questions. 

~esearcher: Of course, r have noticed that. So, it means that most 
times, almost every class. 

FI'ancis: Yes, Sir. 

Researcher: When he gives you assignments and you don't get the 
right answer. ......... .. 

Francis: We will do corrections. 

N ana Yaa: Maybe Francis had it correct, then I will go for his book, 
look at where I made the mistakes and do the corrections. 

Researcher: So, it means that if I know that Francis had that part 
correct, then I go to him 

Nana Yaa: Then make corrections. 

Researcher : So basically, you depend on your friends to do the 

corrections. 

All the three Students: Yes. 

(Focus group discussion with three high-achieving students, School B, June 

2019) 

I d· . ns between the researcher and three low-achieving students in T 1e ISCUSSiO 

school B is as follows: 
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Researcher' So ]1 ' . . '. ' you norma y depend on your friends for .. . to be 
Sure about If It'S correct? 

Magdalene: Yes. 

Researcher: After your friends have spoken to you do you go back 
to the teacher during class or after class? ' 

~agdalene: After class, sometimes, we have time for library, those 
times, our leisure times. 

Researcher: How often do you also go to your teacher for these 
explanations or corrections? 

Firdaus: As for me I don' t go to him. 

Researcher: Why? Is there a reason? 

Firdaus: My friends, I go to the person that understands. Sometimes 
we stay in class after closing and study. Francis will put us together 
and teach us. 

Researcher: So, it means you benefit more from your friend than 
your teacher. 

Firdaus: Yes. 

Researcher: Do you agree with him? 

Kenneth: Yes, I agree. 

Reseal'cher: So, you prefer your friends, all of you prefer your 

friends. 

All the three Students: Yes. 

h If ou do not understand you do not ask the question Researc er: y . , 

in class? 

Kenneth: Sometimes I ask. 

S basically, your difficulty then is 
Researcher: I see. 0 

understanding. 

All the three Students: Yes. 
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Researcher' Beca d . 
. ' use you 0 not understand then you cannot answer 

any question So wh t . . I I ful . a evel comment he makes after that IS not 
1e p unless your friends help you after school. 

All the three Students: Yes. 

Researcher: That is, it. Am I capturing what you are saying? 

All the three Students: Yes. 

Researcher: Sometimes do you let your friends ask the questions 
for you? Because some students said that if they do not understand 
they let their friends ask for them. 

Magdalene: Yes, sometimes someone feels shy to stand up and talk 
in the class so he will ask his friend that 'oh ask sir that this or that'. 

Firdaus: Sir, maybe too our friends are also part of it because if you 
want to answer a question and then they see you to be a bad 
student. .. if you stand up to answer, they will start to laugh at you. 

All the three Students: They would say that what you are coming 
to say is wrong so sit down. 

Researcher: They intimidate you. 

All the three Students: Yes. 

Researcher: When your Chemistry teacher gives you work and he 
goes around inspecting, does he come near you? 

All the three Students: Yes. 

Researcher: If he comes around and you are making mistakes, does 

he correct you? 

All the three Students: Yes, he will correct you. Also, we would all 

solve it on the board together. 

h 
. H w often does he come to check your work? 

Researc er. 0 . 

. when he gives us class work, and we are done 
Kenneth: Sometimes .' . h' 

. . the class prefect will bnng It to 1m. 
WIth the exerCIse 

.' k'ng like this and he sees that this work you do 
F · d us' IfsH IS mar 1 " .~ lr a· . h '11 call you III pnvate ior you to ... 
not understand, e WI 
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Researcher' So wh . 
. , en he IS marking then he will call you. 

Magdalene: He will ask 
you the mistakes you mad~~mebody to call you then he will teach 

Researcher: How man . 
y times has he done that this semester? 

Magdalene: Three times. 

Researcher: What about you Firdaus? 

Firdaus: Me, only once. 

Researcher: What about you Kenneth? 

Kenneth: He did not even call me. 

Researcher: He did not call you when he was marking? 

Kenneth: Yes. 

Researcher: So, you, three times, then once, then none. But you all 
s~id also that you do not go to your teacher, you prefer to go to your 
fnends. 

All the three Students: Yes. 

Discussion on why high-achieving students seek feedback, whilst low

achieving students do not 

Research question 5 sought to find out why high-achieving students seek 

feedback, whilst low-achieving students do not. High-achieving students can be 

distinguished from low achievers by their use of feedback from their teachers and 

peers. While high-achieving students actively seek and use feedback, low-

achieving students do not (Gamlem & Smith, 2013; Havnes et a!., 2012). Two 

themes emerged fTom analysis of the focus group discussions; these are the 

classroom environment and peer feedback. 
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Both high and low achievers do not find the classroom environment 

conducive enough to seek fe db .. 
e ack from theIr ChemIstry Teachers during lessons. 

Mary, a high achiever in sch I Cd' . 
00 state, SIr, please you see in the class like this, 

we have people who hav I d h . e earne a ead so if you should ask a question that people 

have already learnt they "II· . b . 
, WI see l/ 10 e some kind oj you don 'I learn or something 

so, J prefer to ask him one- on -one for explanation.' Stefan and Godfred who are 

also high achievers in school C supported the assertion by Mary. Godfred stated, 

'So when you are in the class, there are many people so maybe .... .. .. .... but when J 

go to him personally, asfor that one, he can take his time and explain it to me so 

thal 1 can understand it easily.' Statements by the following students also depict 

the classroom environment. Abena affinned, 'Yes. I'm not really comfortable with 

asking questions in class so normally I tell someone to ask the question for me. 

Because the class, you know they are a lot and they make noise.' Abena and Chris 

are low achievers in school A; Chris also stated, 'Yes, but if J still have a problem, 

then J ask him directly after class.' Micheal and Magdalene are low achievers in 

schools' C and B respectively. Micheal stated, 'Sir asfor me, J don't ask questions 

I class.' Whilst Magdalene affinned, 'Yes, sometimes someone feels shy to stand 

up and talk in the class so he will ask his friend that 'oh ask sir that this or that '. ' 

In spite of the classroom environment, Ann, a low achiever in school A and 

. I h· ever in school C will ignore the noise and still ask questions, 
Georgma, a ow ac I 

. db k ~ their Chemistry Teachers. Ann stated that, '1 ask him that 
seekmg fee ac lrom 

. S (mes everybody else will get it but then 1 will not. 1 still 
this, J don 't get It. orne I 

. , When asked about the noise from her classmates she 
want to insist to get /I. 
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declared, ' ThaI? I don 'I care' . , 
. Georgma stated, "I ask questions in the class.' And 

fWiher elaborated during the d" " 
ISCUSSlons that, "As jar me, I don 'I listen to Ihem. !( 

1 don '[ understand but the I ' 
. c ass SGid whal don 'I you understand, 1 don 'I lislen to 

them,' Both high achievers and I h' 
ow ac levers use feedback their Chemistry 

teachers give them during I . 
essons, espeCIally when they are given exercises and 

their Chemistry teachers g b ' . . o a out mspectmg theIr work and making comments and 

corrections. However, some students in both groups prefer to contact their 

ChemistIy teachers after class for feedback. 

According to Chin and Osborne (2008), students' questions play an 

impOli ant role in the learning process, but, as grade level increases, students ask 

fewe r questions probably because they do not want to call attention to themselves, 

because of intolerance and subtle disapproving responses of classmates. This 

assertion explains why both groups of students do not ask questions in class. 

Students usually ask questions to get additional information or clarification 

of ideas. When students are actively engaged in classroom discussions, it helps 

them to understand what is being studied and trains them to become independent 

learners (Kaya, 2014). The questions that students ask in class are a rich source of 

evidence to the teacher about their thinking and level of understanding. The teacher 

then acts on this information to provide apposite feedback to the students (Chin & 

Osborne, 2008). Therefore, when students are tillable or unwill ing to ask questions, 

. . ~ h I I offieedback they receive from their teachers. This necessitates 
It wJlI aflect t e eve 

. 't ble ambiance that encourages their students to ask questions 
teachers creatmg a sUI a 

. h h they are confident or not (Black et aI. , 2006). 
and share Ideas w et er 
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Both high and low h" . 
ac leVIng students prefer peer feedback. Nana Yaa, a 

high achiever in school B t t d ' -
s a e , maybe Francis had it correct, then I will go for 

his book, look at where I · d th . k 
rna e e In/sla es and do the corrections '. Albert, a high 

achiever in school A when h I d' ffi I' '. .. , e las I · ICU lIes solvIng questIOns prefers dIscussing 

it with his friends instead of contacting his Chemistry teacher. He stated, ' Okay, in 

that case, most of the time, I don 't get some of them correct so 1 tlY, the person 

silting next to me, to compare and sometimes he shows me the way to do iI.' 

Statements by Abena and Chris, both low achievers in school A support this 

assertion. Abena stated, ' Okay, first I try with the steps, if I do not get it; 1 may go 

through with someone else.' Whilst Cluis affirmed, '1 ask my class colleagues. ' 

Michael and Firdaus who are also low achievers in schools C and B respectfully all 

prefer peer feedback. Firdaus stated, 'My friends, 1 go to the person that 

understands. Sometimes we stay in class after closing and study. Francis )I'ill put 

us together and teach us. ' Michael also stated, ' I do not go. I ask my friends. ' 

Two themes emerged from analysis of the focus group discussions. These 

are the classroom environment and peer feedback. Both high and low achieving 

students respond the in the same manner with respect to these two themes. For that 

reason, the results from this study do not support the assertion by Gamlem and 

Smith (2013), Havnes et aI., (2012), that high-achieving students can be 

. . . d fi I '-achievina students by the way they seek and use feedback. dlstmgUlshe rom 0\\ to 
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CHAPTER FIVE 

SUMMARY, CONCLSIONS AND RECOMMENDATIONS 

This chapter sununar' h d' . . Ises t e stu y, key findings and draws conclusIOn of 

the study. FUltherrn . . 
ore, It gives recommendations and suggestion for further 

studies. 

Overview of the study 

The study used the case study approach to explore feedback practices 

among Chemistry teachers in selected senior high schools in Greater Accra. It also 

looked into how their students' perceived and used teacher feedback. The five 

research questions below guided the study. 

1. What are students' perception of the usefulness offeedback that they receive 

from their Chemistry teachers? 

2. What is the level of feedback that is prominent in Chemistry teachers' 

feedback practices in SHS classrooms in Ghana? 

3. Which level of feedback from Chemistry teachers do their students find 

useful? 

4. How do students use feedback from their Chemistry teachers? 

5. Why do high-achieving students seek feedback, whilst low-achieving 

students do not? 

d . e observation of teachers and their students in the classroom The study use extenslV 

. . (on of students' marked assignments, tests and practical settmg as well as mspec I 

. h I el offeedback that is prominent in Chemistry teachers' lessons to determme t e ev 

. d t This extensive observation helped to classify levels of feedback to their stu en s. 
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feedback and identified who hi 
IC evel of feedback practice is prominent in Chemistry 

classrooms. Three instru 
ments were also used to gain a holistic view of the study. 

The first instrument used 
was an open-ended questionnaire with six items that 

explored students' per . f 
. ceptlOn 0 the usefulness of the feedback they received from 

their Chemistry teacher, the level of feedback student found useful and how 

students used feedback to improve learning. The second and the third instruments 

comprised four two-tier items with four options for students to choose and give 

reasons for their choice. It was to find out students' perception of the usefulness of 

Chemistry teacher feedback and which level of Chemistry teacher feedback student 

found llseful , respectively. 

Key Findings 

1. It was found that majority of students find Chemistry teacher feedback 

useful. Those who find teacher feedback useful are likely to use feedback 

to improve learning. However, those who find feedback not useful are not 

only unlikely to use teacher feedback, but also are more concerned with 

using other means to pass examinations rather than improving in 

understanding of the topics taught to them. 

2. The study found four levels of feedback among teacher feedback practices. 

These are self-level, task level, process level and self-regulatory level 

feedback. All the four levels of feedback were identified in classroom 

. . but self-regulatory feedback was absent in students' mteractlOns, 

. t ts and practical work. The prominent level of feedback, asslgmnents, es 

·d titied as task level feedback. Though Hattie and others however, was I en 
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assert that self-level fe db k' 
e ac IS the least effective to enhance achievement 

(Hattie, 2009 & 2012 ' H . ' . 
, attIe & Tlmperley, 2007), the current study showed 

that self-level feedb k' 
ac IS useful and motivate students to work hard to 

improve learning. 

3. Majority of the respondents found all the four levels of feedback as useful. 

However, the respondents ranked process level, self-regulatory level, task 

level and self-level feedback in decreasing order of usefulness. 

4. It was found that students used teacher feedback in at least four major ways. 

Firstly, students use feedback to synthesise easier strategy to improve 

performance. Students compare teacher feedback to other standard 

documents to help them map out strategies to solve problems. The second 

major way is that students use feedback to analyse mistakes and apply 

comments provided to enhance student self-efficacy and motivation. 

Thirdly, students use feedback as scaffold. Students use teacher feedback to 

learn how to solve problems. They try questions or problems and when they 

have issues, they go back to study the feedback further and try to improve 

on their learning. Lastly, students use feedback to help them to engage in 

self-evaluation of their ability and self-regulation of their learning 

behaviour. The teacher feedback serves as mirror which students use to 

reflect the level of learning as well as understanding. Becoming aware of 

the level of understanding, they then adjust their learning behaviour. 

state of metacognition helps them to self-regulate and 
Students' 

. d d tly make effort to improve learning. 
III epen en 
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5. The study revealed that h' h . . 
Ig achIevers and low achievers respond the same 

way to feedback from th . I 
elr teac lers and peers. Two themes emerged from 

analysis of the focus group discussions; these are the classroom 

environment and p D db k . 
eer ee ac. Both hIgh and low achieving students 

respond the in the same manner with respect to these two themes. For that 

reason, the Participants who took part in this study do not support the 

assertion that high-achieving students can be distinguished from low

achieving students by the way they seek and use feedback. 

Conclusions 

The study has successfully executed and answered the five questions it 

sought to provide answers to. The revelation that majority of students find teacher 

feedback useful is encouraging and shows that when teachers provide quality 

feedback , students are likely to progress and improve on performance. This 

assertion is anchored in the further evidence in the study that indicate that students 

who find teacher feedback useful are likely to use feedback to improve learning but 

those who find feedback not useful are likely not to use teacher feedback. These 

findings imply that teachers should ensure that all students are aware of the 

usefulness of feedback in order to divert students' overly concern of passing 

examinations and rather focus on development of lifelong skills and activities that 

train them to become independent learners. 

The four levels of feedback among chemistry teacher feedback practices 

I k I I process level and self-regulatory level feedback) identitied (self-Ieve ,tas eve , 

. . t tions collaborate what is established in literature. However, 
111 the classroom III erac 
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the absence of self-regulat I 
ory evel feedback found in students' assignments, tests 

and practical work suggests h . 
t at chemistry students are not challenged enough in 

these activities to be self-depe d t I 
n en earners who are aware of their learning 

envirorunent with the abT 
I lty to succeed beyond just passing examinations. The 

revelation that task level feedback dominate the level of feedback in Chemistry 

teachers' feedback practices confirms other works that show concern that 

Chemistry teachers overemphasise in practices that assist students to engage in 

memorisation and recalling of scientific facts for the purpose of passing 

examination. The implication of these practices includes failure on the part of 

students to develop skills like inferring, classifying, experimentation and 

evaluations which enable one to identify and solve scientific problems. Though 

research by Hattie and others indicate that self-level feedback is the least effective 

to enhance achievement, the finding from this study showed that self-level feedback 

is a major level feedback which motivates students to work hard to improve 

learning. 

Ironically, the over emphasis on task level feedback in teacher - student 

interactions do not correspond to students' attachment of usefulness to task level 

C db k Th ah students had less encounters with process level and self-lee ac. ouo , 

C db k th they had with task level feedback, they rightly rated both regulatory lee ac an 

I t feedback as more useful feedback practices. This 
process and seif-regu a ory 

h . 'ty of students are likely to be receptive to these higher 
observation shows t at maJon 

. h d therefore contains evidence that should motivate 
feedback practices. T e stu Y 
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teachers to strategize to 
progress from task level feedback to higher level process 

and self-regulatory feedback" . . 
lor effective performance and achievement. 

The process and self- I 
regu atory level feedback seem to be the right feedback 

practice needed to make th f! . '. 
e our maJor ways Identified as how students apply 

feedback provided to them ff! . 
e ectlve. For example, to use feedback to synthesize 

leaming strategies, one needs to compare ideas. The ability to relate ideas is 

nurtW'ed in the provision of process level feedback and for students to become 

aware of the ir learning in the state of meta cognition where students are able to self

evaluate and self-regulate leaming behaviour, self-regulatory feedback practice is 

key to develop such approach to leaming. 

The study collaborates, confirms as well as provides altemative views 

thereby making significant contribution to literature. For example, in the quest to 

answer the research question 5, the study not only confirms literature evidence that 

low achieving students do not often seek feedback for fear of intolerant and 

disparaging comments, but it also provides evidence that this fear is not only 

inherent to low achievers but also ingrain to high achievers. The study therefore 

suggests that both low and high achievers have similar behaviour in seeking for 

teacher feedback in Chemistry classrooms. This finding is one of the major 

'b' thO st·udy \'s making to science education literature. The use of case contn utlOns IS 

h llect data for the study enabled a natural and unmanipulated 
study approac to co 

data which depicts what actually pertains in Ghanaian Chemistry classroom 

environment to be investigated. 
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Recommendations 

The fOllowing are recom d 
men ed based on the findings in the study: 

1. Since students h fi 
w 0 md teacher feedback useful are likely to use it to 

improve learning wh·1 I 
1 e t lose who find feedback not useful are unlikely to 

use feedback practice, it is recommended that teachers of the studied 

schools make effort to ensure all students are exposed to the usefulness of 

feedback. For example, students should be presented with evidence of past 

students who adhered to feedback practices and the effect on their 

perfOlmance and vice versa. 

2. The study shows that self-regulatory feedback was absent in marked 

assignments, tests and practical work of students, and task level feedback 

dominates in feedback practices. It is recommended that teachers of the 

studied schools should take time to progress feedback from task level to 

self-regulatory level via process level rather than over emphasizing task 

level feedback. Teachers should also plan assignments, tests and practical 

work well to ensure that students are engaged in self-regulatory feedback. 

3. The study found that though students valued self-regulatory and process 

level feedback than task level feedback, students encounter far less 

exposures with the higher feedback levels. The National Teaching Council 

should ensure that teachers are equipped with strategies to give these higher 

feedback levels via workshops. 

4. All the four major ways students use teacher feedback seem quite useful to 

fi 
National Teaching Council should therefore ensure 

improve per ormance. 
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that teachers are aw f h 
are 0 t ese ways and trained to enhance students' 

experiences of these approaches to learning. 

5. Teachers should e I h· 
nsure 1 lat 1 elr approach to teaching boost student self-

confidence and freedom 10 express one-self without fear of intimidation. 

This recommendation is targeted to eliminate or limit the evidence that both 

high and low achievers usually fail to seek teacher feedback. 

Suggestion for Further Studies 

Tlu·oughout the study, how to improve teacher feedback practices m 

Ghanaian Chemistry classrooms came up. The following research areas are 

suggested [or further studies. 

1. More quantitative studies should be pursued in order to generalise 

students' perception of teacher feedback. 

2. There is the need for teachers to be exposed to empirical ways to 

improve teacher feedback. Developmental research is therefore needed 

to identify effective feedback practices that improve performance of 

students. 

3. Research into how Ghanaian Chemistry teachers perceive and give self-

regulatory feedback in the classroom should be carried out. 
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APPENDIX A 

STUDENT QUESTIONNAIRE _ GENERAL 

This questionnaire is part of au ' 't d 
mvers! y stu y. For its success, it is important that 

you answer all the questi PI . 
ons. ease wnte your answers with a pen. 

Thank you for your cooperation! 

Name: ......................... . ............................... ..... . Form: ................... . 

Age: ............... . 

Date: ............................... . School: ............................... . 

1. Please give example(s) of corrections/comments about your work; or 

suggestions/guidelines on how to solve questions (feedback) from your 

Chemistry teacher recently. Did you find it helpful? 

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------
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2. Do you find corrections/com / . . ments suggestIOns/gUidelines (feedback) from 

your chemistry teacher u ful.c: se lor your work and studies? Please explain. 

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

3. What do you find very useful (appreciate/value) about corrections/ 

comments/suggestions (feedback) from your chemistry teacher on your 

work and why? 

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------
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4. What do you find not useful (not valuable) about comments/suggestions 

(feedback) from your che . mlstry teacher on your work and why? 

----------------------------------------------------------------------------------------------

---------------------------------------------------------------------------.------------------

----------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------.--------------

--------------------------------------------------------------------.-------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

5. How do you use conunents/suggestions (feedback) from your chemistry 

teacher for improving on your performance (or work)? Please gIve 

example(s). 

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------~-----------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------
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6. How do you use comments/suggestions (feedback) from your chemistry 

teacher when studying? Please give example(s). 

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

---------------------------------------------.------------------------------------------------

-------------.--------------------------------------------------------------------------------
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APPENDlXB 

STUDENT QUESTIONNAIRE - PERCEPTION 

Name: ........ .................... . ............................ ..... . Form: .................. .. 

Age: .............. .. 

Date: ...... ................. .. ...... . School: .............................. .. 

Instructions: 
This questionnaire contains statements about corrections/comments about your 
work or suggestions/ guidelines on how to solve questions (feedback) from your 
Chemistry teacher and how it affects your studies. 

Please tick the appropriate box on the four-point scale: 

o Completely Disagree 
o Disagree 
o Agree 
o Completely Agree 

1 
. (feedback) from my Chemistry 

CorrectIOns or comm~n(ti~ class or exercise book) help me 
teacher about my wor 
to see where I can improve. 

. h n(s) for your choice. You can use 
Please explam t e reaso 

examples. 

206 

d) 
d) .... 
0.0 
<0 
C/l 

5 
:>. -d) .... d) 
d) d) 

0. .... 
0.0 

E <0 
C/l 

0 5 u 

0 0 

d) 
d) .... c.o 
-< 
:>. -d) .... 
d) 

d) 0. 
d) E .... 
0.0 0 

-< u 

0 0 
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2 

3 

4 

Suggestions or guidelines fI 
teacher about how to s I (.ee~back) ~om my Chemistry 0 
class or exercise bOOk)oh v~ sImIlar or dIfficult questions (in 

e p me to see where I can improve. 

Please explain the reason(s) f, . 
examples. or your choIce. You can use 

000 

Corrections or comments (feedback) from my Chemistry 0 0 0 0 
teacher about my work show me how much 1 have studied. 

Please explain the reason(s) for your choice. You can use 
examples. 

When solvino questions, suggestions or guidelines 
(feedback) fr01~ my Chemistry teacher show me ifI'm better 

prepared. 

Please explain the reason(s) for your choice. You can use 

examples. 
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APPEND IX C 

STUDFNT Qur " 
" , ,-S JIONNAIRF_-"'l'f.' /\ 

, t ' ~ t!,uBACI( LEVELS 

:\nlnc: ... ............ . 
"~ .... ... ..... ...... .................... . .. ... . 

Age: ......... ...... . 
Form' .. .................... 

Date: ......... ...................... . 
School· 

......... 'oo • ••• • ••••••••••• •• ••••• 

I nl>trllc tions : 

Th~ following may be statements fl ' , 
indicate hm-\' useful ) ' OU find I' t "I I am YdOl~r Chen11Stry teacher, Use the scale to 

d 1en SlU Yl11g. 

Please tick the appropri,ne box 011 the (' . . 
. lOlll-pOmt scale: 

o Not Useful 
CJ F, irly Us~ful 
o UscfLd 
o VI:i')' Us~ ful 

When my Chemistry teacher says my answer is correct or 
wrong. 

Please explain the reason(s) lor your choice. YOll can lise 
examples. 

-0 
;Z 

0 

c.;:: >-. ... ,.,:: 
c; c; 

..<:: '" C/ 

"" 
~ -

0 

.;:J 
"0 c~ 

0 Q; 
Vl > C/ 

;::l 

0 0 

2 When my Chemistry teacher sllows me how (steps 10 

fo llow) to correct my mistakes 
o 000 

Please explain the reason(s) for your choice. You can use 

examples. 
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-------- -- -----
\\'h~>lll:ly CIH::mistry teacher giv~s sliggesiions/ g.uiddines 
/str:lt eglcs on how to solve qucsl lons (or Sillciy) on my 
Ol;\-n. 

Pkase expJain the reason(s) for your choice. YOli can use 
examples-

- -----_._------- --------

- ~ When my Chemist ry teacher says well dOlle (or very good) 
or lets the class clap for me. 

Pl.;'ISC explain the reason(s) lor yo ur choit:e. You can lise 
eX8 mples. 

--------
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