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Abstract  
 
Student success in examinations is at least partly dependent on their ability to recall 

large quantities of information during an exam. This study aimed to investigate 

whether the intervention of a low-stakes retrieval practice at the start of each lesson 

could be used to improve both student recall and confidence in applying knowledge to 

exam questions. Analysis of existing literature highlights strong positive effects of 

retrieval practice, but there is also a lack of research carried out by teachers in real 

classrooms using core-course material over extended periods of time. This study aims 

to provide additional insight. Student recall at the start of the study was assessed with 

a multiple-choice quiz, and students completed a questionnaire to elicit views on 

confidence and topics that needed immediate focus. Students completed three 

retrieval practice questions at the start of each lesson and were routinely re-tested 

with multiple-choice quizzes. Analysis of the data shows that both recall and 

confidence of the majority of the students increased over time. The study concludes 

that this data offers further support to the research literature by providing an example 

using core course materials and presents a workable intervention for use across the 

school in the next academic year.  
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1. Introduction 

 

The reformed General Certificate of Secondary Education (GCSE) in Geography was 

first examined in 2018, and signalled a move to linear assessment, requiring that 

students sit all exams at the end of the course (Ofqual, 2018). Schools have the 

freedom to decide how and when they teach the content required by the exam 

specification, and in my school the curriculum dictates that all content for AQA Paper 

1 (Living with the Physical Environment) is taught in Year 10, whilst Paper 2 

(Challenges in the Human Environment) and Paper 3 (Geographical Applications) are 

taught in Year 11. This means that students are assessed at the end of two years on 

content they were taught over 18 months beforehand. This relatively long period, in 

combination with restricted curriculum time, means that teachers need to find some 

way to ensure that this content is kept fresh in students’ minds to increase chances of 

success in examinations. The study explored here aims to explore whether the use of 

low-stakes retrieval practice at the start of each lesson can assist students in 

maintaining recall of Paper 1 knowledge throughout Year 11.  

 

1.1 Remembering More  

Learning is often identified with the acquisition or encoding of new knowledge 

(Karpicke, 2012), whilst the ability to recall knowledge is a means of assessing the 

knowledge each student has gained and retained (Karpicke and Grimaldi, 2012; 

Karpicke, 2012). The Ofsted Education Inspection Framework suggests that teaching 

should be designed to ensure that learners remember in the long term the content 

they have been taught (Ofsted, 2019), highlighting that learning is not just about 
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acquiring knowledge, but the ability to recall knowledge at a later date. Furthermore, 

student performance in end of GCSE exams is largely dependent on their ability to 

recall large amounts of information, whether that be factual, or skills based.  

 

Retrieval practice is the name given to a method grounded in cognitive science that 

can be used to support students in strengthening their ability to recall information 

previously learned. Sometimes known as the testing effect, there are numerous 

definitions of retrieval practice in research literature, with the basic premise being 

that it is the act of recalling information to mind rather than rereading or hearing it 

(Roediger and Butler, 2011). Crucially, it is suggested that engaging in retrieval 

practice makes information stronger in the long-term memory, meaning that it should 

be easier to retrieve in the future (Bjork, 2012).  

 

1.2 Wider Relevance  

The issue of ensuring that students are able to recall knowledge and apply it in an 

exam situation is relevant to both my school and schools in general. Furthermore, the 

integration of approaches founded in cognitive science now forms a key part of the 

evidence that underpins the Ofsted Education Inspection Framework (Ofsted, 2019). 

However, evidence for the application of cognitive science principles, including 

retrieval practice, in the classroom is limited, and a detailed consideration of how 

these principles are used in lessons is critical to ensuring success (Perry et al., 2021). 

Crucially for the study carried out here, UK-classroom-based studies from state-

maintained schools where the study has been completed using core course materials 

are also lacking from the literature, as well as evidence from the implementation of 
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retrieval practice for GCSE Geography specifically. These issues will be further 

explored in the literature review section and suggest that this study can make some 

contribution to understanding of retrieval practice, particularly for designing a 

framework for implementation of a similar intervention in my school context.  

 

1.3 Questions to Explore 

Given the importance of applying cognitive science strategies to specific learning 

contexts (Perry et al., 2021) the review of literature conducted in the next section 

needs to explore the methods that can be used to integrate retrieval practice 

effectively in the classroom. The literature review will also explore why retrieval 

practice works, and any negative aspects that exist that should be considered before 

wide-scale implementation. There also needs to be consideration of where the current 

evidence has come from and whether these findings can be deemed valid and reliable 

in the school context.  

The following research questions are posed:  

1. In what ways does retrieval practice influence Year 11 students’ recall?  

2. Does taking part in retrieval practice influence students’ confidence in recall?  

 

When reviewing the data collected in this study and determining the ‘influence’ that 

the intervention has had, there will be a number of factors to consider. The 

intervention itself will be explored further in the methodology chapter. The main 

limitations to consider are that the limited sample size (one class of 26 students) and 

lack of control group means that it will be difficult to judge the extent to which the 

retrieval practice intervention is responsible for changes in test performance.  
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2. Literature Review  

2.1 Purpose and Scope  

The purpose of this chapter is to conduct an in-depth review of the existing literature 

about retrieval practice in the classroom. An initial search was conducted in August 

2021, whilst this study was in the proposal stages, using both SOLO (Search Oxford 

Libraries Online) and the Education Collection including ERIC databases. Table 1 shows 

the search criteria, filters and results yielded. Additional literature for review was then 

identified through citations of papers reviewed. Not all the studies identified in the 

initial search were read in full – on inspection many were found to only mention 

retrieval practice in passing, and therefore were not interrogated further.  

Location  Search Terms Filters  Number of results  

SOLO  Title contains retrieval practice  
OR any field contains retriev  
OR any field contains testing 
effect  

English language  
Teaching  

136 

Education 
Collection 
inc. ERIC  

Anywhere contains retrieval 
practice  
OR anywhere contains retriev  
OR anywhere contains testing 
effect  
AND secondary school  

United Kingdom 741 

Table 1 Summary of literature search 

 

Research into retrieval practice has been progressing rapidly since it was revived by 

Roediger and Karpicke in 2006 (Agarwal, Nunes and Blunt, 2021), so there is a wealth 

of literature to explore. My initial scrutiny of the literature available highlighted that 

studies have been carried out both in laboratory and classroom settings, at varied 

levels of education from primary school to university, and in many different subjects, 

although these are mostly UK and US-based. There are also several meta-analytic 

studies and literature reviews in existence. In order to ensure full coverage of the 

existing literature, I decided not to exclude studies that were laboratory-based or from 
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a different educational stage or subject than the one of interest to this study 

(secondary-level, GCSE geography). Instead, my reading and review of this literature 

should be critical, both of what the findings can contribute to this study and where its 

findings may not be applicable in this case. 

 

My literature review will first look at cognitive science principles in the classroom 

more generally, before reviewing what retrieval practice is and why it works. I will 

then investigate the issues associated with retrieval practice in the classroom, before 

critiquing the current evidence base and its applicability to this study. 

 

2.2 Cognitive Science in the Classroom  

The Evidence and Practice Review from the Education Endowment Foundation (EEF) 

suggests that principles of cognitive science can have impacts on rates of students’ 

learning (Perry et al., 2021). However, they also suggest that evidence for the 

application of the principles derived from cognitive science in every day classrooms is 

limited (Perry et al., 2021). It is important to acknowledge this gap, particularly as 

misinterpretation of the cognitive science research by serving practitioners could lead 

to poor implementation resulting in limited impact on learning (Alferink and Farmer-

Dougan, 2010). Furthermore, given that the new Early Career Framework (ECF) places 

emphasis on the use of evidence-based practices in the classroom (DfE, 2019), which 

include cognitive science principles, it is necessary for individual practitioners to 

develop their own accounts of the implementation of cognitive science and its success 

in their particular subject, phase and learning context (Perry et al., 2021).  
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In terms of education, there are two areas of cognitive science that have been 

especially influential. These are cognitive psychology, which is linked to research 

around mental processes, and cognitive neuroscience, study of the biological 

processes which underly cognition (Perry et al., 2021). Ofsted identify practices that 

have their grounding in cognitive science; these include spaced practice, interleaving, 

retrieval practice, elaboration, and dual coding (Ofsted, 2019). Many of these ideas 

and practices are not new and have in fact been used in classrooms (albeit sometimes 

not explicitly named) for many years, however, there has been renewed interest in the 

contribution these practices can make to improved learning in recent years (Jones, 

2019).  

 

This review is not intended as a comprehensive assessment of possible ways of 

integrating cognitive science into the everyday classroom, but an exploration into the 

available evidence on one – retrieval practice, sometimes called the ‘testing effect’. 

This method has been selected for this study because recent research has challenged 

the conventional view that tests simply measure knowledge, instead finding that tests 

produce a large positive outcome on learning (Karpicke, 2017), and particularly 

students’ ability to retain information on a long timescale (Roediger and Karpicke, 

2006), which is a fundamental goal of this study. Furthermore, testing is already 

widely used within classrooms (my own included) and integrating further quizzing into 

the classroom can be easily achieved (Roediger et al., 2011). These factors all support 

the use of retrieval practice for this intervention, although the challenges will be 

explored later in this review.  
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2.3 What is retrieval practice?  

 The idea that testing has the potential to improve memory and retention is not a new 

one. In 1620, Bacon identified that it would be quicker to learn a text if you attempted 

to recite it and checked each time your memory failed, rather than just re-reading it 

(F. Bacon, 1620/2000, p.143, as cited in Roediger and Karpicke, 2006). The first study 

into the testing effect was published by Abbott in 1909 (Roediger et al., 2011), in 

which the conclusion stated that ‘the factor of recall is always an aid in the learning 

process’ (Abbott, 1909, p.199). Since this study, the interest in retrieval practice and 

its utility for increasing retention has varied over time. Interest was revived with 

Roediger and Karpicke’s (2006) experimental study into the impact of testing on 

memory (Agarwal, Nunes and Blunt, 2021) and it is now established through nearly 

100 years of research. The overarching message from this research is that it is 

suggested that retrieval practice is a simple technique that can be easily implemented 

and lead to lasting positive results (Agarwal et al., 2020). It is important to be aware 

that publication bias means that it is more likely studies with positive results have 

been reported, however.  

 

There are many, broadly similar, definitions of retrieval practice in the research 

literature, with each study wording their working definition slightly differently. One of 

the most recent definitions, and one that has been derived from analysis of much of 

the extant literature comes from the EEF. They state that retrieval practice is ‘the 

process of recalling information from memory with little or minimal prompting’ (EEF, 

2021, p. 21). This definition will be the one used throughout this study. There are 

many forms that retrieval practice can take in the classroom. Many of these have been 
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collated by Jones (2019; 2021a; 2021b), in a series of books published specifically for 

practicing classroom teachers. These methods include (but are by no means limited 

to) multiple-choice questions, short answer questions, problem solving, true/false 

questions, error spotting, labelling diagrams, image recognition and recitation of 

quotes (Jones, 2019; Perry et al., 2021). Despite this, much of the research into the 

efficacy of retrieval practice has been derived from the use of multiple-choice and 

short answer quizzes only. The issues with the application and generalisability of the 

existing studies to everyday classroom practice will be explored later in this chapter.  

 

2.4 Why does retrieval practice work?  

The specific neuroscientific mechanisms underlying the success of retrieval practice 

remain unclear (Gao et al., 2016), and it is important to note that the research 

emerging from cognitive psychology is often not situated within authentic educational 

contexts (Karpicke and Grimaldi, 2012). It is suggested that retrieval has an influence 

on learning in a number of ways. Firstly, when students take a test, the outcomes of 

this provides information on what they do (and do not) know which can guide future 

studying and teaching (Karpicke, 2017). Secondly, tests can influence students’ 

motivation, as knowing about the test encourages students to increase study efforts, 

therefore leading to greater exposure to the materials (Roediger and Karpicke, 2006). 

However, these influences could be elicited by any number of classroom strategies, 

and it will seem obvious to educators that providing feedback will enhance learning 

(Karpicke, 2017). Therefore, it is the finding that taking the test in and of itself, 

without any prior or restudy or provision of feedback can improve learning that needs 

deeper theoretical explanation.  



 13 

According to Atkinson and Shiffrin’s (1968) multi-store model of memory, when 

material is learned it is transferred into the long-term memory. Theoretically, this is a 

store with endless capacity. However, for the knowledge to be used it must be 

retrieved from the long-term store and brought back into the working memory. One 

theory is that this retrieval of information leads to a strengthening of the memory 

trace, and creation of additional retrieval routes (Roediger and Butler, 2011), 

particularly if the retrieved knowledge is somehow integrated into new learning. The 

theory of ‘desirable difficulties’ (Bjork, 1994; Bjork and Bjork, 2011), suggests that it is 

the effort learners are required to make that increases the strength of memory – the 

degree to which knowledge is strengthened is proportional to the amount of effort 

involved during the retrieval attempt (Karpicke, 2017). Within the literature, there are 

many mechanisms proposed to account for the success of retrieval practice. A review 

of these will follow now. 

 

2.4.1 Direct and Indirect Effects on Learning  

Roediger and Karpicke (2006) suggest that retrieval has both direct and indirect effects 

on learning. Indirect (sometimes called mediated) effects, occur when it is not the act 

of taking the test itself that influences learning, but the fact that the testing has 

promoted learning via some other means, such as provision of feedback or motivation 

to study (Karpicke and Grimaldi, 2012; Roediger and Karpicke, 2006). Direct, or 

unmediated, effects occur when it is the testing itself that is producing learning.  

 

In a review of evidence from laboratory tests conducted by Roediger and Karpicke 

(2006), the typical finding was that groups of participants who undergo repeated tests 
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following an initial test outperform groups whom either have no tests, or who are 

given time to re-study after the initial test. These results persist even when there is no 

feedback given after the initial testing phase (Roediger and Karpicke, 2006), and this 

therefore suggests that it is the completion of the test itself that leads to increase 

recall, rather than any indirect effect. Crucially, these findings have been replicated in 

more recent studies, with engagement in retrieval practice significantly improving 

performance on final tests compared to re-study or no-test control groups (see, for 

example, Agarwal, 2019; Roediger et al., 2011).  

 

In terms of comparison to restudy or repeated study, retrieval practice is well 

established in enhancing retention. This was demonstrated through Rowland’s (2014) 

meta-analysis of retrieval practice research. Across the 159 studies reviewed, the 

overall effect size was g = 0.50 (representing medium effect) and 81% of comparisons 

favoured retrieval practice over the associated control conditions (Karpicke, 2017; 

Rowland, 2014). These results persisted regardless of the methods of retrieval used in 

the study.  

 

2.4.2 Elaborative Retrieval Theory  

The elaborative retrieval theory suggests that recalling a piece of knowledge 

(sometimes called a ‘cue’) can activate semantically related information that will 

further facilitate later retrieval (Gao et al., 2016). This means that even information 

that is not actively recalled in a retrieval attempt is strengthened by its links to the 

knowledge that was recalled (Endres et al., 2020).  Carpenter (2009) suggests that this 

is because the act of recall activates memory traces, strengthening connections 
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between related concepts of that specific memory trace. It may also multiply the 

routes of retrieval for individual pieces of information (Roediger and Karpicke, 2006).  

The theory of elaborative retrieval is inconsistent with the cue overload principle, 

however (Watkins & Watkins, 1976). This suggests that the likelihood of successful 

retrieval decreases when the volume of linked knowledge to the cue increases (Gao et 

al., 2016). A further criticism is that idea of elaboration is incompatible with retrieval-

induced forgetting (Karpicke, 2017). This assumes that retrieval processes involve 

mechanisms that prohibit several additional items coming to mind. Furthermore, it is 

suggested that the retrieval effort can also place a memory into a state where it can 

be disrupted rather than enhanced. However, the understanding of the neuroscientific 

mechanisms behind this need further development (Roediger and Butler, 2011).  

 

2.4.2.1 Retrieval Effort  

The theory of elaborative retrieval is further complicated by the suggested interplay 

with the effort involved in the retrieval attempt. There is good evidence that 

conditions requiring more effortful retrieval confer greater benefits than easier 

conditions (Bjork and Bjork, 2011; Karpicke, 2017). Furthermore, more difficult 

retrieval also promotes better long-term learning (Agarwal et al., 2020). However, the 

neuroscientific mechanism behind the benefits of retrieval effort is also unclear – it 

seems to work, but we do not yet know why.  

 

2.4.3 Episodic Context Account  

This theory, developed by Karpicke et al. (2014) suggests that retrieval practice 

improves later performance by enabling learners to develop more effective contextual 
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clues. This account suggests that whilst taking part in active retrieval, students try to 

mentally reinstate the study context and incorporate this with their current context. It 

is suggested that this then makes more distinct, stronger cues available for later 

retrieval (Gao et al., 2016; Karpicke, 2017). Crucially, the episodic context account 

makes the explicit prediction that when retrieval is carried out intentionally, this leads 

to greater impacts on learning than incidental retrieval (Gao et al., 2016; Karpicke and 

Zaromb, 2010).  I suggest that this could have links to the retrieval effort theories. The 

more effortful the retrieval process, the more likely that students are thinking more 

explicitly about context of learning, leading to the strengthened memories suggested 

by this theory. 

 

2.4.4 Transfer Appropriate Processing (TAP)  

An older theory to account for the success of retrieval practice is transfer-appropriate 

processing. This suggests that performance on a memory task will be better when the 

processing required in initial learning matches that which will be required during a 

later final assessment (Morris et al., 1977; Kolers and Roediger, 1984; Karpicke, 2017). 

It seems intuitive that practicing the skills required for assessment would lead to 

greater retention and therefore performance on later tests (Roediger and Karpicke, 

2006; Karpicke, 2017), although this is yet another area whereby the cognitive 

architecture underpinning the effect is not well understood.  

 

Conversely, there has also been investigation into situations where initial retrieval 

practice conditions are different to those carried out during final assessment 

(Karpicke, 2017). McDaniel et al. (2007) observed that retrieval practice conferred 
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benefits even where test formats did not exactly match the final test. Furthermore, a 

study by Gao et al. (2016) found that the largest effects of retrieval occurred following 

free recall or short-test formats, rather than after tests matching the final criterial 

assessment. This highlights further that the cognitive mechanisms behind the success 

of retrieval practice are not well understood, and current evidence can provide 

conflicting viewpoints as to why the strategy works to improve retention of previous 

learning.  

 

In addition, transfer of retrieved learning to final test context can be difficult. Learners 

may not recognise that the knowledge they have acquired can be applied in a novel 

situation, or they may incorrectly apply the knowledge during transfer (Pan and 

Agarwal, 2020). Karpicke and Grimaldi’s (2012) overview of research suggests that 

many students lack metacognitive awareness of the benefits of practicing retrieval. 

This is crucial for teachers to consider when deciding how to implement retrieval 

practice in the classroom. If research from cognitive psychology tells us that active 

retrieval can enhance learning, it is important to consider if students recognise this 

themselves (Karpicke and Grimaldi, 2012). Karpicke, Butler and Roediger (2009) found 

that students’ judgements of success in learning are partially based on how easy they 

find it to process information. This can mean that students report feelings of 

confidence in learning using techniques such as re-reading and restudy, but this will 

not translate to performance in later tests (Karpicke and Grimaldi, 2012). Therefore, it 

is important that teachers fully explain and explicitly teach students how to use 

retrieval practice to be successful in learning, as metacognitive judgements have 
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consequences for student regulation and transfer of their learning (Karpicke and 

Grimaldi, 2012).  

 

2.4.5 Theory of Disuse  

Bjork and Bjork’s (1992) theory of disuse assumes that representations of memory 

have two strengths – a storage strength, which reflects the permanence of a 

representation in memory; and retrieval strength which represents how available a 

memory is at a certain time (Karpicke, 2017). It is proposed that when an item with 

low retrieval strength is successfully retrieved, it increases in associated storage 

strength. This suggests that effortful retrieval of items with low retrieval strength 

improves learning by producing gains in storage strength (Bjork and Bjork, 1992). This 

provides further support that effortful retrieval conditions confer greater benefits 

than easier conditions (Karpicke, 2017).  

 

However, this is only a redescription of retrieval practice, instead of an explanation of 

the reasons for it. In addition, the theory of disuse is grounded in psychological 

research, and it can be difficult to transfer relatively abstract theory to practice. This is 

further confounded by the fact that teachers are rarely experts in cognitive 

architecture and instead need to be informed how to correctly use retrieval practice 

techniques to foster deeper learning and understanding so that knowledge can be 

effectively strengthened, flexibly retrieved and transferred to novel situations 

(Roediger and Butler, 2011).  
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2.5 Issues with Retrieval Practice 

This review has so far focused on the positive impacts that retrieval can have on long-

term learning and retention. Before recommending the implementation of a strategy 

into real classrooms where students will be impacted, it is important ethically to 

explore the possible problems associated with the strategy and think about how these 

challenges could be mitigated against.  

 

A criticism of retrieval practice is that it could lead to students experiencing increased 

test anxiety (Roediger et al., 2011; Steele, 2011). This has important repercussions for 

the student’s motivation and performance in a test and is an ethical dilemma – 

teachers are unlikely to want to engage in practices that could lead to students 

becoming uncomfortable in their lessons. Furthermore, it is likely that where students 

experience severe anxiety, this will lead to reduced positive or negative impacts on 

lasting learning (Khanna, 2015). The existing literature suggests that those students 

who do experience anxiety during testing benefit less from active retrieval practice 

than their peers who do not suffer (Karpicke, 2017).  

 

It is fortunate, then, that numerous studies indicate that frequent classroom quizzing 

appears to reduce the level of test anxiety experienced by students (Leeming, 2002). 

Agarwal et al. (2014) surveyed 1408 middle and high school students in the US 

(roughly equivalent to secondary school age children in the UK). These students had 

all taken part in retrieval activities in their classrooms, and 92% of them reported that 

they believed retrieval practice had helped them to learn, whilst 72% said that taking 

part in regular quizzing helped them to feel less anxious about sitting tests (Agarwal et 
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al., 2014; Karpicke, 2017). The anxiety linked to retrieval practice quizzing in the 

classroom can be reduced by ensuring that the activities remain low stakes, meaning 

that the scores do not count towards any evaluation of the student (Agarwal et al., 

2014). This reduces associated anxiety because students do not feel under pressure to 

perform at all times.  

 

A second criticism of retrieval practice is that it encourages rote learning rather than 

deep, meaningful understanding (Rowley and McCrudden, 2020). This is significant 

because rote learning is considered to be ‘brittle and transient’ (Karpicke and 

Grimaldi, 2012), and therefore students will be less likely to be able to transfer this 

learning to novel contexts in a test or exam scenario. The comparison of rote learning 

to meaningful learning can be linked to the similarity of the retrieval to the initial 

learning condition, as well as the timing of the first retrieval in relation to first 

learning. It is suggested that retrieval after only a very short delay is more 

representative of rote learning (Roediger and Butler, 2011). Despite these suggestions, 

there is evidence that knowledge embedded during retrieval practice is in fact flexible 

and can be transferred to new contexts, providing benefits to both high and low order 

thinking (Rowley and McCrudden, 2020).  

 

Another criticism posited is that taking part in retrieval practice may result in students 

remembering the wrong answers. It is suggested that the use of multiple-choice 

questions as a vehicle for retrieval are particularly vulnerable to this, as they naturally 

introduce incorrect information that may then be assimilated into memory and 

retrieved in the long term (Karpicke, 2017). It is also necessary to ensure that multiple 



 21 

choice questions are carefully constructed, so as to afford greater levels of effort in 

retrieval and promote learning (Karpicke, 2017; Marsh and Cantor, 2014). As a result 

of this suggestion, some authors suggest that short-answer questions will lead to 

greater learning as more effortful retrieval is required (Karpicke, 2017). However, in 

contradiction to this idea, Little et al. (2012) argued that multiple-choice questions can 

be designed to promote even greater retention than short answer questions. They 

posit that if questions are designed to have plausible ‘lures’ (incorrect answers), this 

will require students to think about why each answer is either correct or not (Little et 

al., 2021; Marsh and Cantor, 2014). This will therefore have a positive impact on 

students’ metacognitive awareness, as well as strengthening memory through 

mechanisms linked to retrieval effort.  

 

A final factor to explore is when, and indeed if, to provide students with feedback 

following a retrieval attempt. Roediger and Karpicke’s (2006) study reviewed 

laboratory evidence linked to testing and retention and found that when initial testing 

is followed by feedback this led to increased retention on final tests, even where these 

were delayed. Feedback is defined as a mediated effect of retrieval practice and is 

particularly useful in overcoming differences in individual student performance during 

initial retrieval (Karpicke, 2017). In particular, it is suggested that feedback is especially 

important in eliminating the negative effects of multiple-choice questions previously 

explored, as this allows teachers to pick up on where lures have been assimilated into 

memory (Butler and Roediger, 2008; Marsh and Cantor, 2014; Butler et al., 2017).  

The timing of feedback may also have an impact. This is especially pertinent for 

classroom teachers to consider, as they will have to explicitly plan when to carry out 
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both retrieval and feedback activities within the available curriculum time. Marsh and 

Cantor (2014) suggest that delayed feedback comes with additional benefits, likely 

because it provides another opportunity for exposure to material. This undermines a 

conventional view in education that feedback must be given immediately to be 

effective (Roediger and Butler, 2011) and likely stems from the fact that delaying 

feedback acts as a spacing effect. Spacing is another cognitive science method which 

suggests pupil learning is improved when material is broken apart by intervals of time 

(EEF, 2021). This also therefore serves to highlight that it may not be possible to fully 

separate the effects delivered by different cognitive science approaches, as there may 

be complex interplays at work.  

 

A further factor to consider is that the teacher must ensure that feedback is processed 

by the learner (Marsh and Cantor, 2014). This means that learners have to be actively 

engaged and listening, and it can be easy to lose focus when receiving feedback (Pan 

and Agarwal, 2020).  This is significant both in ensuring that misconceptions or wrong 

answers do not persist and also in developing metacognitive awareness of the benefits 

of integrating retrieval (Agarwal et al., 2020; Karpicke and Grimaldi, 2012). This is 

particularly pertinent given that researchers suggest students do not recognise the 

benefit of practicing active retrieval and do not use it as a study strategy outside of the 

classroom (Karpicke and Grimaldi, 2012).  

 

This summary of issues with retrieval practice will be important to consider 

throughout the implementation of a retrieval practice intervention in this project and 

in further use of the strategy in the school.  
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2.6 Critique of Current Evidence Base 

Although there has been considerable focus in recent years on extending the cognitive 

psychology research into retrieval practice into classroom contexts (Karpicke, 2017), 

there is still limited evidence for the application of this cognitive science principle in 

everyday classroom conditions (Karpicke and Grimaldi, 2012; Perry et al., 2021). 

Additionally, much of the extant literature has been carried out in the USA, and is 

especially well established in laboratory-based studies which use undergraduates as 

participants (McDermott et al., 2014; Rowley and McCrudden, 2020). There is a 

definite gap in the literature for studies (either laboratory or classroom based), that 

are based in primary and secondary (US K-12) settings, meaning that currently the 

application of basic scientific evidence may have low ecological validity, particularly 

for certain curriculum areas and pupil groups (Perry et al., 2021). This will be 

important to address if educators are to effectively bridge the gap between cognitive 

science research and real educational practice (Rowley and McCrudden, 2020).  

 

A second critique of the research currently in existence is that relatively few studies 

have been carried out in real educational settings. This is not to say that studies in 

classroom settings do not exist, but most of them have been carried out using material 

extraneous to the course (Roediger et al., 2011). For example, an early study by Gates 

(1917) showed that testing improved retention of nonsense words, whilst Carpenter, 

Pashler and Vul (2006) tested students on their ability to recall word pairs. Roediger 

and Karpicke’s (2006) review found that the majority of studies used word or picture 

lists (verbal learning tradition), which are rarely the methods used to assess students 

for national qualifications. This is a significant weakness when it comes to applying 
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research to the classroom. A major issue is that the students in these studies may feel 

that the material is arbitrary, whereas in real life, study is usually completed in pursuit 

of some larger goal (Kang and Pashler, 2014). This may mean that researchers are 

unable to account for the impacts that motivation has on efficacy of retrieval practice 

in the classroom. In particular, retrieval practice is often compared to some other 

scenario such as restudy. It is possible that passive strategies such as re-reading, which 

are usually used as an experimental control, are vulnerable to lack of attention caused 

by lower motivation (Szpunar, Khan and Schachter, 2013). Therefore, the success of 

retrieval reported in studies using passive controls may be artificially inflated if 

motivation is not taken into account (Kang and Pashler, 2014).  

 

A further issue has been alluded to above – that retrieval practice is usually studied in 

relation to some passive learning strategy as a means of control. In many studies, the 

architecture of the experiment is the same. In an initial learning phase, students study 

a set of materials, and after this are allocated to one of a number of groups. In a 

retrieval condition, students will complete one or more activities designed to practice 

retrieval, whilst in a control condition, retrieval does not take place. Sometimes, more 

groups are included that vary the amount of retrieval, experience of feedback or final 

test taken (Karpicke, 2017; Roediger and Karpicke, 2006). This experimental model 

would be very difficult for teachers themselves to replicate. Firstly, it would take more 

time than is available, and perhaps more importantly, would come with serious ethical 

implications if the study used actual core course materials that students would be 

examined on at a later date. This also affects the ecological validity of applying the 
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findings of artificially constructed laboratory or classroom-based studies to a real 

educational context.  

 

In addition, there are variations in the re-exposure participants will experience across 

conditions, and therefore, comparisons are biased in favour of repeated study 

conditions. Therefore, this creates data suggesting that there is no retrieval practice 

effect, or an advantage of repeated study (Karpicke, 2017). This would not be 

problematic if it were not in direct contradiction to the neuroscientific mechanisms of 

memory or was replicated in studies whereby delays in retesting also identify re-study 

as the most advantageous model (Karpicke, 2017), but this is not the case.  

 

It is also important to remember that research on student learning and memory has a 

number of uncontrolled variables. These can include operational factors such as 

absence from lessons or study periods, external motivators or motivational style of 

the individuals involved, and individual differences in terms of cognitive architecture, 

for example working and long-term memory capacity (Agarwal et al., 2017; Agarwal, 

Nunes and Blunt, 2021). Once again, this will have impacts on both internal and 

ecological validity, or the extent to which an intervention is implemented according to 

the intended procedure (Agarwal, Nunes and Blunt, 2021; O’Donnell, 2008). In 

particular, this is a factor that warrants consideration in the current study, given the 

relatively wide-ranging differences that are catered for in single classrooms in the 

school.  
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2.7 Implementing Retrieval Practice in the Classroom  

2.7.1 Methods of Retrieval  

Although retrieval practice has been widely studied, there is relatively little research 

about which types of techniques are best applied to lead to successful long-term 

retention (Endres et al., 2020). A study by Rowland (2014) suggests that the use of 

different retrieval tasks makes little difference to the outcomes. Conversely, Endres et 

al. (2020) suggest that type of task does in fact make a difference in a study that 

compared short-answer to free-recall tasks. The authors suggest that desired 

educational goals should be considered when implementing a retrieval practice 

procedure. Problematically for serving teachers, this study links goals to the different 

theories of retrieval mechanisms, such as the elaborative retrieval theory and transfer 

appropriate processing (Endres et al., 2020). I suggest that the majority of serving 

practitioners will be unaware of these theories, or at least have a very limited 

appreciation of them. Therefore, the educational goals of teachers are likely to be 

different to those of researchers, particularly where this study is concerned.  

 

In terms of deciding the methods of retrieval to use in the classroom, it may be more 

prudent for educators to look outside of academic literature from the fields of 

psychology and cognitive science, and instead consult with the work of practicing 

teachers. Jones (2019; 2021a, 2021b) is a serving history teacher who has published a 

number of works that seek to make the cognitive science literature about retrieval 

practice accessible to teachers and provide them with a toolkit of resources and 

approaches that they can implement to engage students in retrieval. Often, one of the 

major factors that teachers will consider is how quick and easy the tasks are to 
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integrate into their lessons. In fact, it could be said that retrieval practice is already 

inherently present in good classroom practice – teachers pose questions for students 

to answer; they set tasks that require students to integrate past knowledge; and 

student sit exams requiring retrieval (Agarwal, Nunes and Blunt, 2021).  

 

Despite this critique, there are some factors common in the research literature that 

teachers should be aware of. Firstly, is the need to keep the tasks designed for 

retrieval practice low- or no-stakes in order to reduce the negative impacts of test 

anxiety (Khanna, 2015). Secondly, is the need to provide feedback to students to 

overcome the issues of negative impacts of retrieval of wrong answers (Agarwal et al., 

2020) and thirdly is the need to ensure optimal task difficulty (Perry et al., 2021) to 

ensure that the benefits of optimal retrieval are conferred.  

 

The implementation of retrieval practice in the classroom should also be linked to 

subject-specific issues. As teachers, we are aware that each subject comes with 

differing knowledge and skills, and therefore mechanisms of retrieval practice may not 

be easily transferred between contexts. This is particularly important to consider in 

this study, given the relative lack of research literature existing for GCSE Geography in 

state-maintained schools specifically. Therefore, at all stages of the study it will be 

crucial to critically evaluate the wider applications of the evidence base, and 

continually review the methods used, in order to ensure that implementation is as 

impactful as possible.  
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2.7.2 Evaluating Success  

The current literature that evaluates the success of retrieval practice does so based on 

studies that followed broadly similar experimental design. It is difficult, if not 

impossible, to replicate this in the classroom as a serving teacher, and therefore a 

different approach will be needed to assess the relative success of retrieval practice 

interventions for each individual group of students.  

 

It seems logical that students should be assessed using some sort of test, given that 

the aim of retrieval practice is to improve performance in exams (at least it is in this 

study). The use of short-answer tests, where students are required to produce a short 

answer in response to question, is relatively unattractive to teachers because of the 

time it takes to administer and mark these (McDermott et al., 2014). In comparison, 

multiple-choice question tests are more attractive because they are much easier and 

quicker to score (Karpicke, 2017). The potential pitfalls of the use of multiple-choice 

questions have been explored already. It is also not possible to separate the use of the 

multiple-choice test from its evaluative purpose from the inherent retrieval 

opportunity that is presented. Therefore, teachers should ensure that all suggestions 

from the current research are followed, namely ensuring optimal task difficulty, 

possibly through the use of plausible lures, and counteracting any negative effects of 

the provision of erroneous information through accurate and timely feedback to 

students (Butler and Roediger, 2008; Little et al., 2012; Butler et al., 2017; Karpicke, 

2017; Perry et al., 2021).  
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2.7.2.1 Impact of COVID-19 

Retrieval practice is a strategy that seeks to elicit material from a student’s long term 

memory and bring this into the working memory so that it can be used. This process 

relies on the information having been encoded in the first place. In the UK, school 

closures owing to the COVID-19 crisis resulted in significant disruption to education 

provision (Maldonado and De Witte, 2020) and therefore are likely to have had some 

impact on the initial encoding of information that teachers may now be expecting 

students to retrieve.  

 

Studies into the impact of lost learning time as a result of COVID-19 are still in their 

infancy and draw heavily on existing data linked to other reasons for disrupted 

learning, such as summer learning loss and teacher strikes (Maldonado and De Witte, 

2020). A major difference between these situations and the COVID-19 school closures 

are that there was widespread use of digital tools, such as video conferencing 

designed to ensure continuity of educational provision (EEF, 2020; Maldonado and De 

Witte, 2020). Despite this, initial evidence comparing test scores for students in 

primary schools from 2020 to those from 2019 documents substantial decreases in 

attainment (Blainey et al., 2020).  

 

In terms of evaluating the success of retrieval practice interventions, there are a few 

factors that should be considered here, especially given the context of the school used 

in this study. Firstly, is the fact that school closures are thought to have had a greater 

negative effect on students from disadvantaged backgrounds (Blainey et al., 2020; 

EEF, 2020), possibly as a result of the impact of parental involvement (or lack of) (EEF, 
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2020) and also the impediment to academic, social and emotional learning (Storey and 

Zhang, 2021). Additionally, school attendance continues to be lower than the average 

reported in school census data from before 2019 (88.6% in March 2022, compared to 

a usual 95% (DfE Education Statistics cited in EEF, 2020). This is both a symptom of 

isolation due to COVID-19 infection, but also increases in anxiety, disengagement from 

education and other health needs (Ofsted, 2022). This will influence outcomes of any 

retrieval intervention, as students will miss opportunities for re-exposure to materials, 

testing, and feedback. 

 

2.9 Summary  

The review of literature presented here has served to highlight that this study can 

contribute to the gap in existing evidence from classroom teachers implementing 

retrieval practice activities based on core course material rather than arbitrary 

content. The review also highlights the importance of providing feedback alongside 

the retrieval activities, meaning that this will need careful consideration throughout. 

Furthermore, the extant literature has focused more on the implications of anxiety 

arising from classroom testing rather than confidence, so this study may also have 

something to contribute in relation to this factor. This study can also provide further 

commentary on the implications of individual differences such as Special Educational 

Needs and Disabilities (SEND), socioeconomic disadvantage, English as an additional 

language (EAL), absence as a result of COVID-19 induced effects, and loss of learning 

experienced as a result of national school closures in 2020 and 2021.   
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3. Methodology  

3.1 Summary  

This project was a small-scale practitioner enquiry, focused on one target class. There 

were two parts – firstly, implementing a programme of low-stakes retrieval activities, 

and secondly evaluating the impact that these have had on the recall of students, and 

their confidence in recall ability.  

 

The project began with a multiple-choice test which covered a wide variety of the key 

knowledge the students had studied in Year 10. They then completed three retrieval 

questions each lesson, and were re-tested in December, February, and May.  

 

As the project developed, changes were made to the original approach, including a 

change to the length of routine tests, and the number of questions asked of students 

at the beginning of lessons. The rationale for this will be explored further later in this 

chapter.   

 

3.2 Participants  

This project was carried out with one mixed ability Year 11 Geography class, which I 

have taught since September 2020 - the start of their GCSE studies. At the beginning 

of the project in October 2021, there were 26 students in the class with a range of 

target grades, from Grade 2 to Grade 7 (FFT20). Table 2 and               Table 3 

demonstrate the demographics of this group. The group was chosen as I am their only 

teacher, and therefore have the agency to implement the intervention as desired.  
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Table 2 Class demographics  

 
                    Table 3 Target grade distribution 

 

Analysis of the demographics of the study class identifies that only 5 students are not 

in a target group (EAL, SEND or PP). This is equivalent to less than 20%, meaning a 

large majority of the class will be seen as having additional needs that need to be 

targeted in teaching. Furthermore, almost 70% of the class has a target of Grade 5, or 

below. This means that recall of key facts such as key word definitions are particularly 

important for these students’ performance in the final exams. The aim is that 

engagement in retrieval practice will contribute positively to this ability. During data 

analysis and discussion, reference to the relative performance of each of these groups 

will be made.  

 

The intervention used involves a change in teaching approach, so all students were 

involved. Each of them took part in the lesson-by-lesson retrieval activities and 

completed pre- and post-test quizzes and questionnaires. This intervention will be 

further explored in the next section.  

 

 

Characteristics  Total in 

class  

Percentage  

Boys  16 61.5 

Girls  10 38.4 

EAL 5 19.2 

SEN (K)  6 23.0 

SEN (EHCP)  2 7.6 

Pupil Premium (PP)  9 34.6 

Target Grade (FFT 20)  Number  

1 0 

2 2 

3 7 

4 4 

5 5 

6 6 

7 2 

8 0 

9 0 



 33 

3.3 Intervention  

Table 4 provides a summary of the activities that took place during the completion of 

the intervention and data collection.  

Month  Intervention 
Activities  

Data Collection  Changes made from 
original plan  

October  

Three questions at 
the start of each 
lesson on prior 

knowledge 

Baseline quiz and 
questionnaire given 
(October 4th, 2021)   

 

November    

December  Multiple choice 
knowledge quiz 
(December 15th, 
2021)  

Quiz made shorter – 
five questions on 
each topic in the 
Paper 1 exam  

January   Questions changed – 
one from Section A, 
one from Section B, 
one from Section C 

February  

Six questions at the 
start of each lesson 
on prior knowledge 

Multiple choice 
knowledge quiz 
(February 28th, 2022 
– delayed from 
February 18th, 2022, 
due to Storm Eunice 
school closure)  

Number of 
questions increased 
to six – one from 
each section of the 
Paper 1 and 2 exams 
and a skills-based 
question  

March   Printing the 
questions off  

April Planned quiz not 
carried out.  

 

May  Final quiz and 
questionnaire  

10 questions for 
each topic in Paper 1 
(60 questions in 
total). 

Table 4 Summary of research schedule 

 

The intervention involved students completing three prior knowledge questions at the 

start of every lesson (three times a week). This intervention was chosen from the 

many possible ways of implementing retrieval practice explored in the literature 

review because of the ease of integrating it into everyday classroom practice. 

Furthermore, studies have shown that taking part in short-answer quizzes on a regular 

basis with immediate feedback is an effective way to ensure benefits of retrieval 
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practice are made available to all students (Gurung and Burns, 2018; McDermott et 

al., 2014).  

 

Students in the class are 

well adapted to the start of 

lesson routine in my class. 

They come in and get out 

their books, and then write 

and underline the date and 

title which is always displayed on the board. Given this, it was relatively simple for me 

to add a stage to this, whereby they then answer the retrieval questions, which I also 

displayed on the first slide. An example of this is shown in Figure 1.  

 

Students were told that if they did not know the answer, they should write out the 

question instead. This was intended to reduce the opportunity for students to ‘opt 

out’ of completing the tasks, as they would have to write something regardless of if 

they knew the answer. They were then encouraged to write the answer next to the 

question in a different coloured pen when answers were gone through in the class. 

This then allowed me to have a quick visual indication of poorly answered questions, 

which can then be repeated in subsequent lessons to ensure that students are then 

retrieving the correct answers. However, I made it clear that there were no 

judgements to students for not having got the answers correct, and I did not ask 

students to say how many answers they had achieved at any point. This was important 

to maintaining the ‘low-stakes’ aspect of the intervention, which is important to 

Figure 1 Example retrieval questions (October) 
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preventing an increase in test-anxiety (Karpicke, 2017). In addition, a low or no-stakes 

approach to retrieval practice enables students to see this process as useful for 

learning, rather than a test of retained knowledge (Agarwal, 2019).  

 

To increase the mnemonic benefits of testing (Roediger and Butler, 2011), the correct 

answers to questions were shared immediately following the retrieval attempt. 

Usually, I asked students to share their answers, therefore giving me an opportunity to 

address misconceptions or incorrect retrieval. Timely feedback, whether given after 

each question or at end of the retrieval practice phase, is identified in the literature as 

key to ensuring positive effect of testing and can also counteract any negative effects 

that stem from an incorrect retrieval in the first place (Roediger and Butler, 2011; 

Marsh and Cantor, 2014). Students were encouraged to record correct answers to any 

questions they had either not answered or answered incorrectly so that notes could 

be referred to later.  

 

3.3.1 Deciding the Questions to Ask  

Initially, I decided which questions to ask based on performance in the original 

knowledge test at the start of the intervention. When marking these tests, I recorded 

whether each individual had got each question correct or not. The design of the test, 

which split questions up by topic, therefore allowed me to see which topic was most 

poorly answered. I initially focused, therefore, on content from the Hot Deserts and 

River Landscapes topics, as these were the topics with the lowest scores.  
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However, I later decided that it would be more beneficial to students if they were 

asked questions on all topics with increased regularity. Ethically, it was important to 

ensure that students had exposure to all topics in Paper 1 to increase their chance of 

performing well in their final GCSE examination. The changes related to this decision 

are discussed in the next section.  

 

3.3.2 Changes to the Intervention  

As the project continued, I decided to make changes to the intervention, partly as a 

result of collaboration with colleagues that will be further explored later in this 

chapter.  

 

Firstly, it was decided that to 

ensure more systematic 

coverage of the Paper 1 

content, I would ask one 

question from each of the 

sections at the start of every 

lesson (Section A: Natural Hazards, Section B: Living World, Section C: Physical 

Landscapes – Rivers and Coasts). These were always asked in this order (see Figure 2), 

so as to familiarise students with the layout of the paper and content in each section.  

This is linked to research on the transfer-appropriate processing effect, whereby 

retrieval offers greater gains if the activities completed during learning phases are 

similar to those in the testing phase (Roediger, 1990). In order to make greater use of 

Figure 2 Example retrieval questions (January) 
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the transfer-appropriate processing effect, I also later started to use exam command 

words in the wording of questions to increase familiarity with this language.  

 

In February, I finished 

teaching the class all the 

content needed for Paper 2 of 

the exam. At this point, I 

decided to adapt the retrieval 

practice to include content 

that students will need to answer in the Paper 2 exam (Section A: Urban Issues and 

Challenges, Section B: Changing Economic World) and skills questions that could 

appear in any of the three papers (see Figure 3). Again, this was an ethical decision to 

ensure that students had every opportunity to revise all content needed for their GCSE 

examinations.  

 

A final change made in consultation with students and staff was to provide students 

with a printed copy of the retrieval questions to stick into their books and then write 

answers next to. This occurred after the introduction of three more questions, as it 

was becoming more time consuming for students to write out the questions they 

didn’t know.  

 

 

 

 

Figure 3 Example retrieval questions (February) 
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3.4 Data Collection Methods 

3.4.1 Pre-Intervention Quiz 

At the beginning of the study, on October 4th, 2021, students were given an extensive 

108 question multiple-choice test to gauge recall of knowledge from a wide range of 

the specification knowledge for Paper 1 (Appendix 1). Following review of the existing 

literature on retrieval practice, I decided that a multiple- choice quiz was the best way 

to assess initial performance. This is because it is a widely used method of testing 

student recall, partially due to the focus on the education system of the USA in 

research, where it is important to be able to grade large volumes of work in a short 

time period. This was also useful to me – the more quickly I could mark the initial 

quizzes and assess gaps in recall, the more quickly I could start to design retrieval 

practice questions to focus on the topics most in need of review.  

 

3.4.2 Subsequent Knowledge Quizzes  

In December, the students took a second quiz to determine if there had been a change 

in recall. Initially, it was planned that this would be similar to the original test, but I 

decided to shorten this to a 30-question quiz, with 10 questions for each of the exam 

sections A-C., for several reasons. Firstly, it took a long time for even the highest 

ability students to complete the original test, and maintaining student interest, effort 

and behaviour for this length of time was difficult, potentially affecting the scores 

gained. Secondly, I decided to focus on questions that had been asked in retrieval 

practice in the preceding weeks to instil confidence and build motivation. It was hoped 

that students would see the benefit of taking part in retrieval practice for their recall 

and this would engage those that had been less willing beforehand. I have not 
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encountered an approach like this in the research literature, however, given that most 

studies have not been carried out by serving practitioners using core-course material 

(Roediger et al., 2011), this is not necessarily surprising. Instead, I have designed this 

intervention using my professional judgement, informed by the approaches taken in 

existing studies, with the appreciation that these cannot be replicated at the scale to 

which I am working.  

 

A similar shorter test was repeated in February. Finally, a longer test consisting of 20 

questions per topic was completed in May 2022, just before students sat the exam for 

Paper 1. Each of these testing points can be used to track relative performance of 

students over time and will be explored in the findings section.  

 

3.4.3 Pre- and Post-Intervention Questionnaires 

Two questionnaires were completed by the participants, one in October 2021 at the 

beginning of the study, and one in May 2022 at the end (Appendix 2). 

 

The questionnaires consisted of mainly closed questions, using yes/no or Likert scale 

responses and were designed to elicit student views about their confidence in 

remembering and using knowledge from the prior year’s teaching. I also asked some 

questions about revision strategies so that I knew the extent to which students would 

need coaching about more impactful methods.  
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3.4.4 Interviews  

I initially planned to interview a cross-section of students from the class at the end of 

the study. This would have included males and females, SEND students and Pupil 

Premium students. However, due to changes made to the Year 11 school schedule 

with relatively late notice, this was later decided not to be possible. Instead, I asked 

students if they would be willing to volunteer to stay at lunchtime and answer some 

questions. Two students agreed to do this, and were interviewed separately, as per 

student request. This took the form of an unstructured discussion, in which the 

students were simply asked to share the views on retrieval practice for their 

confidence in recall and brief notes recorded by me.  

 

3.4.5 Observation of Student Behaviour  

As a teacher, I have the opportunity to observe students from the front of the room. 

This has allowed me to see the way in which students engaged with tasks on a day-to-

day basis. Students in the class were also vocal on their opinions towards the tasks 

they were carrying out, giving me insight into their thoughts and feelings on the utility 

of retrieval practice tasks for their confidence and level of recall. Throughout the 

period of the study, I made notes about any individual behaviour that may be 

influencing scores in the quizzes, and also where day-to-day retrieval appeared to be 

having a large positive impact.  
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3.5 Analysis  

3.5.1 Multiple Choice Quizzes  

Multiple-choice quizzes will be marked by me as soon as possible after completion. 

Student responses to each question, whether correct (Y) or incorrect (N), were 

recorded in an Excel spreadsheet, and the total score and percentage noted. An 

example of this can be seen in Appendix 3. 

 

3.5.1.1 Question-level Records 

The question level records were used to determine areas that students need work on 

to improve recall. These questions were then the focus for initial retrieval practice at 

the beginning of the intervention. This also highlighted where students would benefit 

from further direct re-teaching of content, which could be included in curriculum 

planning outside of this intervention.   

 

3.5.1.2 Measures of Central Tendency  

Given the small sample size and simple percentage score data collected, the data has 

been analysed with measures of central tendency. I compared the mean average 

scores of the whole class across the four testing periods. This approach is similar to 

that observed in the literature, whereby students are assessed prior to and after 

completing retrieval activities (see, for example, Roediger and Karpicke, 2006; 

Karpicke, 2017).  In this study I also compared the percentage change each individual 

student achieves from October 2021 to May 2022. This is something not seen in the 

research literature reviewed, possibly because these studies have used much larger 

sample sizes, and also because they have not been carried out (in most cases) by the 
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class teacher, so the researcher was unlikely to have knowledge of each participant as 

an individual. However, comparisons of performance for each individual overtime will 

add value to the discussion, particularly in seeking to understand patterns of success 

in improvement in recall. I will use qualitative data such as that elicited through 

observation of students in attempts to provide reasons for the patterns observed.  

 

Additionally, the data elicited from multiple-choice quizzes will be visualised 

graphically to assist in the drawing of conclusions from the data.  

 

3.5.3 Questionnaire Data  

Closed questions were analysed in terms of number of responses for each category. 

Where the same questions are asked across both questionnaires the change in 

number of responses is assessed. Open questions linked to students’ revision 

techniques and areas of weakness were first coded to different categories and then 

the number of responses to each category recorded. An example extracted from the 

original data analysis is shown in Table 5 below.  

Is there any content from 
Year 10 that you feel is 
going to be particularly 
hard for you to 
remember?  
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3 7 5 11 4 3 

Table 5 Example of coding of questionnaire data 

 

3.5.4 Interviews 

Given the changes that occurred to the plan for interviews, these elicited relatively 

little detail. The comments made by the students will be used to provide support or 

challenge to the quantitative data analysis throughout the findings section.  



 43 

3.6 Ethical Considerations  

In order to ensure that this study was carried out with clear ethical intentions, I 

consulted the Ethical Guidelines for Educational Research, set out by the British 

Educational Research Association (BERA, 2018). An application including the title, 

research questions and methods of investigation was submitted to the Central 

University Research Ethics Committee (CUREC) in September 2021. In order to ensure 

full compliance with the modus operandi for the MLT course, a letter was submitted to 

my headteacher asking for their permission to complete the research (Appendix 4). In 

January 2022, this headteacher was replaced with a new one. I re-submitted the letter 

for their information, stating the aims of the study and what had been achieved so far.  

When all appropriate ethical approval had been granted, I then spoke to the class 

involved about the study. They were informed that they would be answering three 

retrieval practice questions at the start of the lesson, and that this would now be 

normal lesson routine. I also explained that they would be completing routine tests 

and completing questionnaires to contribute to my evaluation of the success of this 

intervention. Students were told that although they would be required to complete 

the tests, they could ask for their data to be removed from the analysis at any point, 

by simply approaching myself or another trusted member of staff. In this way, it was 

made clear that involvement in the analysis of the intervention was optional.  

 

3.7 Collaboration  

Collaboration occurred throughout and will continue to take place following the end 

of the project.  
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3.7.1 Learning Support Assistants (LSAs)  

I was fortunate to have the support of the same LSA in all lessons during the study 

period. This LSA is in the room to support the two EHCP students but was also 

invaluable in discussion with me about changes to make to support the class as a 

whole. Following discussion with this staff member, I decided to add questions about 

Paper 2 once the teaching for this had finished. The LSA also suggested that I print the 

questions to stick in books to provide a permanent record of questions asked to 

support students likely to engage in independent work. The LSA also worked with me 

to observe the retrieval behaviour of certain students which will be explored later.  

 

3.7.2 Teaching Staff  

The findings of this study will be disseminated to all teaching and learning support 

staff through a session delivered as part of the schools’ CPD Programme. The intention 

is that I will outline the intervention I have undertaken here and explore the findings. 

Staff will then be encouraged to adapt the intervention so that it is functional in their 

own classroom context, and review will take place as part of CPD to determine if any 

further changes can be made.  

 

3.8 Limitations  

The limitations of the study largely stem from the small sample size. Only one class, 

consisting of 26 students is involved in the study. This means that results will not be 

generalisable on any scale, whether to the school or to wider contexts. Furthermore, 

the class will not be compared to a control group, meaning that it will be impossible to 

determine whether my intervention is responsible for changes in recall to any extent.  



 45 

 

Furthermore, within the study group, it will not be possible for me to separate the 

impact of the retrieval practice intervention at the start of lessons from any impacts of 

day-to-day exposure to material during teaching, homework or independent revision 

carried out by students. It would be entirely unethical (and largely impossible) to 

restrict opportunities for revision, re-study, or retrieval of Paper 1 content so as to 

ensure that the quizzes are only testing the impact of the retrieval practice 

intervention.  
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4. Findings and Discussion  
 

The following section will present the findings of this study with reference to the 

relevant literature already reviewed. Firstly, I will review the results of initial multiple-

choice study and review how this guided the intervention. I will then explore data 

related to the two research questions used to frame this study, starting with the 

impact of the intervention on recall and then moving on to look at confidence.  

 

The main findings are as follows:  

- 66% of students show an improvement in scores from the October 2021 quiz 

to May 2022 quiz.  

- The mean average score for the whole class increased from 51.2% in October 

to 59.9% in May.  

- Students reported an increase in confidence. In October, the majority (54.2%) 

of students reported their confidence in recall as 2. By May, the majority 

(45.8%) reported confidence at 4.  

- 100% of students reported that they had found taking part in retrieval practice 

useful in improving their confidence in recalling content from Year 10. 

 

4.1 Results from October Multiple-Choice Quiz  

Students completed a 108-question multiple choice quiz on October 4th, 2021, in order 

to assess the level of recall they each had on the content taught in Year 10. This had 

two purposes – firstly, to function as a benchmark against which future performance 

could be assessed to determine success of intervention of retrieval practice, and 
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secondly to highlight where there were large gaps in recall so that this knowledge 

could be targeted with retrieval practice.  

 

When carrying out the question-level analysis on the first quiz, I flagged any question 

which more than 10 students had got incorrect. This consists of over a third of the 

class and I judged this to be a good benchmark, as it encompasses a significant 

number of the students, without being too onerous to address within the 

intervention. However, review of the data revealed that 62 of the 108 questions 

completed fell into this category. On reflection, this is perhaps unsurprising given that 

the mean score for the whole class on this quiz was 51.2%. This highlights that the 

recall of key knowledge needed for the examination for Paper 1 in May 2022, was at a 

relatively low point at the beginning of the year, supporting the need for an 

intervention to increase recall.  

 

In order to determine the topics to focus on at the beginning of the intervention, I 

analysed the number of questions answered incorrectly in each topic, the results of 

which are shown in Table 6.  

Section of 
Paper 1  

Topic 
Questions Answered 
Incorrectly  

A 

Tectonic Hazards  4/19 

Nepal Case Study  3/5 

Chile Case Study  4/5 

Reducing Hazard Risk  1/4 

Weather and Climate  5/6 

Typhoon Haiyan Case Study  3/8 

Reducing Climate Change 4/4 

B 

Ecosystems  1/4 

Tropical Rainforest  3/8 

Hot Deserts  7/7 



 48 

C 
Rivers  14/16 

Coasts  10/20 
Table 6 Incorrect answers by topic 

 

This analysis shows that a number of topics were incorrectly answered across a 

number of students, so it is difficult to determine where initial focus should be made. 

However, two topics, Reducing Climate Change and Hot Deserts, stand out as having 

had all of their respective questions answered incorrectly by more than a third of the 

class. This suggests that these topics will require additional focus in retrieval practice 

in order to boost long term retention of this knowledge. However, I also posit that 

there is an additional factor at play here – the loss of learning as a result of COVID-19 

school closures, which I will now explore.  

 

Figure 4 shows a summary of the national closures and how this corresponds with 

school-based closures and the material being taught at each point.  

Figure 4 Timeline of COVID disruption 

 

The timeline highlights that the two topics with the most incorrect answers in the quiz 

were those taught whilst students were taking part in remote learning. Anecdotally, 

Spring 2020 Summer 2020 Autumn 2020 Spring 2021 Summer 2021 Autumn 2021 Spring 2022
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the lessons delivered via Google Meet were not well attended and the submission of 

work lacking from a number of the students, although I do not have access to records 

of attendance to quantitatively confirm this. Therefore, I was relatively unsurprised 

that so many questions were answered incorrectly in the Weather Hazards (which 

Reducing Climate Change is part of) and Hot Deserts topics. However, given that many 

students may not have engaged in initial learning, this is not an issue with recall, but 

rather original knowledge acquisition. The literature review carried out shows that 

retrieval practice has been studied for its ability to strengthen memory traces, not as a 

method for teaching knowledge. Therefore, missed learning opportunities need to be 

considered in the planning of retrieval questions, as many students will not have the 

knowledge stored in their long-term memory to retrieve. Instead, this material will 

need to be re-taught either in lesson time or with homework activities, before it 

becomes part of routine retrieval practice.  

 

There are other factors which could be responsible for the large number of questions 

answered incorrectly by over a third of the class in the other topics. Firstly, the quiz 

was not carried out until October, and teaching of the content finished in July. 

Although not explored here, there is some evidence that students recall is reduced 

after the long summer break (something termed the ‘summer learning loss effect’ 

(Maldonado and De Witte, 2020)), as the knowledge they had previously stored in 

long-term memory has not undergone a cycle of recall and therefore the strength of 

the memory trace is diminished. Ideas about the strength of memory trace are linked 

to both the theory of disuse and elaborative retrieval effect that have been explored 

in the literature review.  
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A further factor resulting in incorrect answers could be a lack of engagement with the 

initial teaching in the classroom, and individual differences in student ability to encode 

information in their long-term memory and then to actively recall it. For example, the 

class that participated in the study had a total of seven students with SEND. Some 

evidence suggests that students with SEND diagnoses may struggle to hold as much 

information in their working memory as those without SEND, therefore limiting rate of 

transfer to long-term memory (De Weerdt, Desoete and Roeyers, 2013), and the 

volume of information that can be recalled. Again, this is beyond the scope of this 

study but may warrant further exploration.  Furthermore, the initial test that students 

sat was very long. It is possible, therefore, that student engagement and motivation to 

complete this waned at certain points. This may account for the relatively high rate of 

incorrectly answered questions in the topics which were always at the end of the quiz. 

However, both of these suggestions are conjecture at this point. The sample size of 

both SEND and non-SEND students is simply too small to be able to draw reliable 

conclusions as to the impact of SEND on performance of students. Additionally, there 

is no available comparison of a shorter initial test to determine if the length of the test 

at the start of the intervention had some impact on performance at this stage.  

 

Further light can be shed on the performance in the initial quiz by comparison with 

the areas of focus that the students identified in the pre-test questionnaire. In this 

questionnaire, students were asked the question ‘is there any content from Year 10 

that you feel is going to be hard for you to recall?’, and the subsequent responses 
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coded into the broad topic that they fall into according to the AQA specification. The 

results are shown below in Table 7.  

 

Topic Blank Deserts Coasts Rivers Hazards Rainforests 
Number 3 7 5 11 4 3 

Table 7 Topics students identified that they would find hard to recall 

 

The data from this question shows that the main areas students’ highlighted concerns 

for were Rivers and Hot Deserts. This is broadly consistent with the incorrectly 

answered questions in the initial quiz, suggesting that students have a degree of self-

awareness when it comes to knowledge of areas of weakness. This is interesting in 

attempts to ratify the existing evidence-base with the study carried out here. One of 

the suggested benefits of retrieval practice is that it allows students to identify areas 

of weakness on which to focus their revision efforts (Roediger and Karpicke, 2006; 

Karpicke, 2017). The students carried out the questionnaire after they had completed 

the multiple-choice quiz. Therefore, it is possible that completing the questions had 

allowed the students to identify areas that they found difficult, and they then 

subsequently reported these via the questionnaire, which would account for the 

broad agreement between the two sets of data as discussed above. However, as I do 

not have a control group to compare this data to, it is impossible to draw conclusions 

about this factor. It is also possible that the students would have identified the same 

areas of weakness if they had completed the questionnaire before the quiz.  

 

The analysis of the outcome of the initial multiple-choice quiz was used to inform the 

retrieval practice intervention at the start, with questions about deserts and rivers the 
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initial focus, for example. The impact of the intervention on recall will now be 

explored.  

 

4.2 Impact of Retrieval on Student Recall  

Research question one regarding the influence that retrieval practice had on student 

recall is measured through analysis of the changes in student performance in the 

multiple-choice quizzes carried out in October, December, February, and May. At the 

start of data analysis, two students were excluded from analysis. This is because they 

had missed the initial test at the start of the study, and one or more of the subsequent 

tests so it was not possible to track changes over time. This leaves 24 students’ data 

remaining to discuss.  

 

4.2.1 Performance from Start to End of Intervention  

Firstly, I have investigated how individual student scores changed from their initial test 

in October 2021, to the final one in May. The results of this are shown in  

 

Figure 5. 
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Figure 5 Graph showing percentage change in student scores 

 

 

Figure 5 shows that 16 of the 24 students in the class (66%) have shown an increase in 

recall between the start and end of the intervention. This does mean that a further 

33% of the students have decreased in scores over the test period. This warrants some 

exploration of the potential reasons, as it may indicate issues with the efficacy of the 

intervention.  

 

Firstly, it should be noted that, except for student 0005, the decreases are less than 

3%, equivalent to one or two incorrectly answered questions on the test, depending 

on the number of questions included. Furthermore, focusing on percentage changes 

obscures data on raw performance. For example, student 0032 decreased by 1.6% 

across the study, but their initial score was very high at 80%. This is also true for 
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students who showed very marginal percentage increase (e.g., student 0010 increased 

by 0.2% from a starting point of 75.9%). Although retrieval practice is widely credited 

with the ability to increase retention over time, it may be that this is less evident when 

students have very high initial recall. This is difficult to cross-reference with existing 

literature as most studies have not used core course materials that students will 

already have established memory of, but instead focus on arbitrary data such as word 

pairs (Carpenter, Pashler and Vul, 2006). However, it may also be that whilst 

engagement in retrieval practice hasn’t increased the recall of students with high 

initial scores, it could have led to stronger long-term retention, or interruption of 

forgetting of knowledge that may have occurred without the intervention. This is also 

difficult to cross-reference with the literature, although given that most studies 

suggest that retrieval contributes positively to retention of information in the long-

term memory (Gao et al., 2016; Agarwal, Nunes and Blunt, 2021), this does at least 

seem likely.  

 

A second factor to consider is that students’ engagement with daily retrieval and 

performance on quizzes will have been highly variable across the study period. It 

therefore may be useful to look at individual case studies for students where 

performance has been either very poor, reflected in a large percentage decrease 

(Student 0005), or very strong, reflected in a large percentage increase relative to the 

study group (0028). A more detailed understanding of performance by these students 

can by elicited through qualitative data collected via the observations that were made 

of students by both myself and the LSA that collaborated with me on the project. 
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Next, I will review the available qualitative data for two students identified here with 

contrasting performance.  

4.2.1.1 Student 0005  

Student 0005 is both Pupil Premium and SEND and has a target grade of 5. Table 8 

shows the performance of this student at each assessment point.  

Student October Score December Score February Score May Score 

0005 58.3% 50.0% 56.7% 48.3% 
Table 8 Student 0005 data 

This data shows that Student 0005’s highest score was on the first multiple choice 

quiz, but that they did not decrease in a linear fashion. Overall, between the start and 

the end of the intervention, this student decreased by 10%, the greatest decrease in 

the class. As a result of having taught this student over a period of two years, I possess 

knowledge about their attitude, ability and background that helps to elicit reasons for 

the pattern identified. This is a benefit of practitioner research when compared to 

studies carried out by external researchers. The knowledge possessed by teachers 

about their students can be useful in providing insight into possible reasons for their 

performance on quizzes and tests.  

As their teacher, I suggest that Student 0005 lacked confidence in attempting 

questions. Figure 6 is a photograph of work from this students’ exercise book. When 

completing the retrieval 

activity at the start of the 

lesson, students were told 

to write down the question 

if they did not know the 

answer, and then record the 

correct answer when 
Figure 6 Extract of work for Student 0005 
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feedback was given to the class. Figure 6 shows that on this occasion, Student 0005 

has written down each question and not attempted to answer them, instead recording 

the correct answer in different coloured pen when feedback was given. This is typical 

of the work completed by this student across the year. In terms of retrieval, the 

approach taken by this student is problematic, because it is the action of trying to 

recall information that strengthens memory traces (Roediger and Butler, 2011). It is 

likely that this student has not completed the questions because they found them 

difficult, and this is supported by observational information from the LSA collaborating 

with this study. The LSA reported that Student 0005 often did not respond to 

prompting to think of answers to the questions, claiming that the questions were ‘too 

hard’ and they ‘couldn’t remember’. The review of literature highlights that the 

difficulty of questions is key to successful retrieval, with more effortful retrieval 

associated with greater benefit to long-term retention (Bjork and Bjork, 2011; 

Karpicke, 2017).  

 

Student 0005’s reaction to the difficulty of the task highlights a problem with retrieval 

practice in the classroom, namely that its efficacy relies on students’ being receptive 

to trying. However, difficulty of task is also important to think about from a 

pedagogical perspective – it is crucial that teachers optimise task difficulty whilst also 

ensuring that students can complete the work. The discussion here serves to indicate 

that successful and effective retrieval practice in the classroom is a multi-faceted 

problem that requires teachers to design and ask appropriately difficult questions to 

enable the retrieval effort influence to take place, but also requires students to 

commit to struggle in order to allow ‘desirable difficulties’ to take place.  
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4.2.1.2 Student 0028  

Student 0028 is also Pupil Premium and has an EHCP (Educational Health Care Plan) as 

a result of their SEND needs. This student’s target is a grade 2. Table 9 shows this 

student’s score at each assessment point, and highlights that they have improved over 

time.  

Student October Score December Score February Score May Score 

0028 29.6% 70.0% 53.3% 60.0% 
Table 9 Student 0028 data 

This student works closely with the LSA, allowing me to elicit observational data that 

may account for the improvement shown by this student. Firstly, both myself and the 

LSA identified that this student did not complete all of the questions in the initial quiz 

– they only completed up to question 52, or half of the questions. This is likely a result 

of the large volume of reading that was required to answer the questions, problematic 

when the student has a low reading age and struggles with comprehension. The 

subsequent quizzes were much shorter, which meant that this student was able to 

attempt to answer all of the questions, which automatically increased their chance of 

scoring higher. I suggest this is at least part of the reason why this student has 

increased by such a large margin (40.4%) between October and December. I also 

asked the LSA to ask the student whether they would like the questions reading to 

them, which is an access arrangement that this student would have in the final exam 

as well.  

 

Secondly, the LSA observed and reported that as the intervention progressed, student 

0028 became more confident in attempting to answer the retrieval practice questions. 
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I do not have written evidence of this to present here, as this student verbally 

answered the questions with the LSA so that additional time was not wasted in 

writing. This student is also entitled to a scribe, so this further supports them in 

accessing the intervention to a similar level as their peers. Therefore, this shows that 

the student has attempted to engage with the intervention, and this may account for 

the improvement in their scores over time.  

 

4.2.2 Changes Over Time  

Students completed four multiple-choice quizzes over the period of the intervention, 

so performance can be assessed over time. However, only 17 of the students had 

sufficient attendance to complete all four of the data collection points. The changes in 

their performance over time will be explored here.  

 

Figure 7 shows the percentage score achieved by each of the 17 individuals who 

completed the tests in October, December, February and May. Close inspection of this 

highlights that there are very few cases where students have incrementally improved 

(or regressed) with each subsequent test – in fact only student 0077 improved with 

each test.  
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Figure 7 Graph showing performance of students at each data point 

 

The data shown in Figure 7 suggests that the influence of retrieval practice on recall is 

not linear. However, on average, the majority of students increase in recall from the 

start to the end of the study. The class as a whole improved from an average score of 

51.2% in October, to 59.9% in May. Given that the real-world application of the 

retrieval practice intervention implemented here would be to improve students’ 

ability to recall knowledge needed in final GCSE examinations which are sat in May 

and June, it is perhaps not important exactly the rate at which students improve in 

recall, but that they do improve at all.  

 

It is difficult to compare the data about changes in recall overtime with existing 

studies, as the literature reviewed has not identified research that has followed a class 

of students over a long period of time. Therefore, I do not have a benchmark with 

which to judge whether I may have expected recall to improve with each assessment 
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point. Similarly, it cannot be determined whether the increase in recall from 66% of 

the class is more or less than has been achieved in other studies, or whether a greater 

increase should have been expected or possible.  

 

Another factor to consider in accounting for the non-linear change may be the vast 

range of individual differences that each student brings to the classroom environment 

(Agarwal et al., 2017; Agarwal, Nunes and Blunt, 2021). These include those which can 

be systematically identified (such as SEND, EAL, target grades, gender, etc.), but also 

those which cannot, including engagement of the students on a day-to-day basis, the 

differing individuals that were absent on any one day, events that had happened 

during the school day prior to arrival in my classroom and any number of 

circumstances personal to each student. In addition to these variables, there are also 

extraneous variables particular to the classroom environment. This is important to 

note in terms of comparing this study to the data elicited from laboratory-based 

studies, as these variables will not exist in these circumstances (Roediger and 

Karpicke, 2006). It also raises issues in terms of generalising the data to other 

scenarios, as the variables experienced in my classroom will be different elsewhere, 

even in the same school.  

 

4.2.3 Target Groups  

Within the framework within which the school analyses student data, there are a 

number of ‘target groups’. Given the suggested importance of individual differences 

on both student engagement and motivation in retrieval practice activities and their 

later performance in testing, I will now explore the data for a number of sub-groups 
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within the class. This will include disadvantaged students, SEND students, EAL 

students, those with target grades below a Grade 4, and those with target grades 5 

and above.  

 

4.2.3.1 Disadvantaged Students 

The school identifies disadvantaged students as those who bring additional Pupil 

Premium funding to the school, whether because they come from a family with 

limited income, they are children of services families or they are looked after children. 

In my class, the disadvantaged students are identified as such because they are in 

receipt of free school meals. There are nine disadvantaged students in the class.  

 

Figure 8 Graph showing percentage change for disadvantaged students  

 

Figure 8 shows that six of the nine disadvantaged students have increased in recall 

over the intervention. At 66%, this is exactly in line with the average performance of 

the class as a whole. This is interesting given pervasive education rhetoric that states a 
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need for teachers to undertake activities to ‘close the gap’ between disadvantaged 

students and their non-disadvantaged peers.  

 

Another factor to consider is the interplay that disadvantage has with other 

categorisations. For example, socioeconomic disadvantage is often coincident with 

SEND and EAL. This is something that will need consideration by each teacher if this 

intervention is to be successfully implemented on a wider scale. 

 

4.2.3.2 Students with SEND  

Students with SEND include those classified as either SEN Support (K) or with EHCPs 

(E) on the schools’ SEND register. There are seven students with SEND in the class. 

Figure 9 is an extract from the whole-class data set showing the overall change in 

scores for the SEND students. 

  

Figure 9 Graph showing percentage change for students with SEND 
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Analysis of the data for these students highlights that the student with the largest 

increase in scores and the student with the largest decrease are both in this group. 

The potential reasons for the performance of these students have been explored 

above. Whilst it is interesting to note that performance at each end of the spectrum 

falls within this group, I suggest that this does not necessarily indicate much about 

retrieval practice or the intervention itself. Firstly, the variation of needs that are 

encompassed under the umbrella of SEND in schools is very wide, and can include 

physical disabilities as well as issues with learning, memory and cognition. Student 

0005 and 0028 will have very different needs catered for within their SEND diagnoses 

and therefore there is little utility in comparing their data. Furthermore, this study has 

not sought to explore the specific applications of retrieval practice for students with 

SEND, or the reasons for differences in their performance on quizzes, tests or final 

exams so it is not possible to provide an evidence-based commentary on this.  

 

4.2.3.3 Students with EAL  

Students with EAL are identified through the school’s internal EAL register. There are 

five students with EAL in the class, and each has an EAL passport which details their 

proficiency in English according to the Department for Education’s (DfE) EAL 

Proficiency Stages. The five EAL students are classified as either competent (D) or 

fluent (E) according to these stages. This means that they either operate across the 

curriculum without EAL support to the same level as first language speakers, or that 

they only require occasional support (DfE, 2020).  
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Figure 10 Graph showing percentage change for students with EAL 

 

Figure 10 highlights that four out of the five EAL students increased in score from 

October to May, and the student that decreased was by a small margin of -3%. Closer 

inspection of the raw data shows that student 0091 who decreased over time had a 

high initial score of 71.3%, so a small decrease does not necessarily signal that 

retrieval practice has not been useful for this student.  

 

It is also important to note that although English proficiency may be a minor influence 

in the case of these students, this may not be the case for students who are newer to 

English. The design of a retrieval practice intervention to support this type of student 

is an important consideration going forward. This is because for students who are less 

proficient in English, their ability to encode and recall information in an English-

language medium is likely to be restricted. Therefore, teachers should be aware of this 
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and use any appropriate technique to overcome this. This will not be further explored 

in this study, as it is outside of the focus of this investigation.  

 

4.2.3.4 Target Grade 4 and below  

A ‘standard pass’ at GCSE is achieved with a grade 4. As a result, much data analysis 

that takes place within the school is focused on interventions to enable students to 

reach a grade 4. I have chosen to focus on students with a target grade 4 or below as a 

specific sub-group. This is because these are usually the less able students in the class, 

and as a result are more likely to struggle to access the exam questions to a level 

sufficient to achieve high marks. It was hoped that taking part in a retrieval practice 

intervention would improve the ability of students to recall key knowledge and also 

recognise key words in questions increasing their ability to pick up marks in the exam, 

making it more likely they would achieve their target grade. Figure 12 shows the 

percentage change in scores for these students.  

 

 

 

 

 

Figure 12 Graph showing percentage change for students with target grade 4 and below 

Figure 12 shows that of the 11 students in this group, seven of them showed an 

improvement in scores overtime, and the remaining four showed only small 

decreases, equivalent to one or two incorrectly answered questions on the May quiz. 

This highlights that the intervention may have had some success in increasing recall  
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Figure 11 shows that of the 11 students in this group, seven of them showed an 

improvement in scores overtime, and the remaining four showed only small 

decreases, equivalent to one or two incorrectly answered questions on the May quiz. 

This highlights that the intervention may have had some success in increasing recall 

for these students. The intention would be that this recall would translate to increased 

ability to apply knowledge to short answer questions in the final exam, as these are 

written in a similar way to the retrieval practice questions asked at the beginning of 

lessons.  

 

4.2.3.5 Target Grade 5 and above  

A ‘strong pass’ at GCSE is achieved with a grade 5. Students with target grades 5 and 

above are usually the more able students, and can include those with target grades at 

the top of the grading system. The highest target grade in the class taking part in this 

study is a grade 7. As a teacher, I know that for students to achieve grades 5 and 

above, they need to be answering the majority of short answer questions in the exam 

correctly, and also starting to pick up a larger majority of marks for higher tariff (6 and 

9 mark) questions, in comparison to students who will achieve below a grade 5. 

Therefore, the aim of the retrieval practice intervention for these students was to 

ensure that they could recall appropriate detail to use in these questions. Figure 13 

shows the data for this group.  
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Figure 13 Graph showing percentage change for students with target grade 5 and above 

 

Figure 13 shows that thirteen students have a target grade of 5 or above, and four of 

these show a decrease in scores over time. Students with the most marginal of 

increases and decreases also fall into this category. Again, this highlights that there is 

not necessarily a clear pattern in the influence retrieval practice has had on these 

students, although the majority of them have improved in recall overtime.  

 

4.2.4 Explanations from Observation  

The above exploration of the data collected in this study highlights that there is not 

necessarily a clear pattern in the influence that retrieval practice has had on student 

recall. Furthermore, there are a number of complicating factors that means it is not 

possible to separate the impact that the intervention may or may not have had on 
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students; including but not limited to any independent revision that students have 

done, homework completion and engagement with the intervention itself.  

Over the period of the study, I observed behaviour in students that may have affected 

their results. For example, during one of the quizzes, one student was very clearly not 

reading the questions and trying to select the correct answer, but just ticking random 

answers. This was confirmed when I later spoke to this student, and they agreed that 

they had not tried to complete the quiz properly. This may have happened on more 

than one occasion, and therefore means that the data elicited by the quizzes is not 

reliable, nor a true reflection of the knowledge that students would be able to recall if 

completed properly.  

 

A second observation made by both myself and the LSA in this study is that students 

did not always attempt to answer questions. I will not explore the reasons behind this, 

as it is beyond the scope of this study, but I posit that it may be due to a lack of 

confidence and unwillingness to record incorrect answers. This is problematic as it 

means that the students are not engaging fully with retrieval practice, and therefore 

the cognitive mechanisms by which it is suggested to work will not be able to take 

place. This includes, for example, the strengthening of memory traces in the 

elaborative retrieval theory (Carpenter, 2009) and the development of contextual cues 

that is key to the episodic context account (Karpicke et al., 2014) of retrieval practice. I 

suggest that this could be deemed a failure of the intervention itself, as students have 

not fully engaged with it and therefore it cannot be as successful as if all students 

completed the questions at all times.  
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These observations further serve to highlight that the success of this particular 

intervention is in part governed by the engagement and willingness of the students in 

question to attempt the tasks. This is a variable that is difficult, if not impossible, to 

control in the classroom. I suggest that a way to start to overcome this is to fully 

explain to students why they are being asked to carry out retrieval practice in each 

lesson, therefore increasing their metacognitive awareness of the benefits of the 

technique to their own learning (Karpicke and Grimaldi, 2012), and encouraging them 

to engage with the technique.  

 

4.2.6 Review of Intervention for Recall  

Overall, there has been an improvement in scores on the quizzes for two-thirds of the 

class, but it is not possible to determine the extent to which the retrieval practice 

intervention has been responsible for this, compared to other factors that could 

increase or decrease recall.  

 

Despite these criticisms, the intervention was very easy to implement in a classroom 

context. The questions asked at the start of the lessons were easy to plan and the 

majority of the students in the class willingly completed them, and then contributed 

answers to class discussion. Furthermore, the questions are now planned and can be 

used again with limited revision. Therefore, I suggest that this is an easy way to 

continue to encourage students to take part in revision activities in a classroom 

environment, regardless of whether the intervention itself has a large measurable 

impact on student recall.  
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Furthermore, the literature on retrieval practice from both laboratory and classroom-

based studies indicates large positive effects of retrieval practice in comparison to 

other study methods, suggesting that whilst the data in this study cannot be used to 

draw substantive conclusions by itself, it does provide further support to the already 

extensive evidence-base.  

 

4.2.7 Important Aspects of the Intervention  

The current evidence-base highlights important factors to consider when 

implementing retrieval practice in the classroom. Many of these were utilised in this 

study, and I suggest should be maintained in the wider use of the intervention in the 

school.  

 

Firstly, the provision of feedback immediately following the attempts by students to 

answer the questions is important (Karpicke, 2017). Feedback is necessary in 

overcoming issues with individual performance, for example where students have got 

answer wrong or not answered it at all. Feedback was given in this study by asking 

students to contribute answers, and then displaying the correct answer on the board. 

Students were then encouraged to write down the correct answer in a different colour 

pen in their exercise book. This allowed me to identify mistakes made and where lures 

had been assimilated into long-term memory (Butler and Roediger, 2008; Marsh and 

Cantor, 2014; Butler et al., 2017), and also ensure that students processed the 

answers by recording them (Marsh and Cantor, 2014).  
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A further consideration that was achieved in this study was the need to ensure that 

retrieval practice remained low-stakes to mitigate the negative impacts on memory 

caused by anxiety in relation to testing (Khanna, 2015). This was achieved as I did not 

record the scores of students on the questions at the start of lessons, and the scores 

for the quizzes have only been used in this study, not for any grading in school.  

 

4.3 Impact of Retrieval on Student Confidence  

Changes in student confidence are assessed through comparison of the pre- and post-

intervention questionnaires. Data from limited interviews and observations also 

provides some insight.  

 

4.3.1 Confidence from Start to End of Intervention  

In both the pre- and post-intervention questionnaires students were asked how 

confident they felt in applying knowledge learned in the previous year to answering 

exam questions. This question was asked rather than just focusing on confidence in 

recall generally because students would need to apply learning to an exam at the end 

of the course. Figure 14 shows the comparison of the scores given by students on a 

Likert scale.  
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Figure 14 demonstrates that in October, 54.2% of students ranked their confidence in 

applying knowledge to exam questions as 2 out of 5. The highest ranking was a 4, but 

only one student selected this score, highlighting that the confidence of most students 

was low. Although the main aim of the intervention in this study was to increase the 

amount of knowledge that students could recall in relation to questions in their GCSE 

exam, increasing student confidence was also important, particularly in relation to 

reducing test anxiety both for the in-class quizzes and the final exams. The data above 

shows that the intervention has demonstrated success in improving confidence, as in 

May, the majority of students (45.8%) reported confidence as 4 out of 5, an increase 

from the beginning of the intervention. However, it is also important to note that 

there were still 25% of students reporting their confidence as 2 out of 5. Therefore, 

there were still a significant number of students who did not feel their confidence had 

improved, highlighting that the intervention has not been a complete success.  
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However, this data relies on students reporting their own confidence accurately, and 

this cannot be guaranteed. A further problem is that the questionnaires were 

completed anonymously by students. This means that I cannot compare the changes 

in confidence for the same target groups as I have explored changes in recall (SEND, 

EAL, disadvantaged and different target grades). In addition, there is little available 

literature on confidence with which to compare my findings to. The main area of 

comparison pertains to test anxiety and suggests that taking part in low-stakes 

retrieval practice on a regular basis reduces the anxiety felt by students (Leeming, 

2002; Agarwal et al., 2014; Karpicke, 2017). It is possible that reduced anxiety leads to 

students feeling more confident, but I do not have the data to support this claim here.  

 

4.3.3 Interview Data 

The two short interviews conducted in May 2022 provide some insight into student 

confidence. The first student interviewed was positive about the retrieval practice 

intervention, stating that ‘it made us think about all the different topics all the time’. 

This student also highlighted the areas of the course they had found retrieval practice 

most useful for – ‘it has been really useful for case study facts and for key terms like 

hydraulic action’. This student said, ‘I definitely feel more confident that I can 

remember things for the exam now’, which highlights that the intervention has had 

some success in improving confidence for this student.   

 

The second student interviewed offered similar points of view. They stated that ‘we 

actually do a similar thing in Maths and Science as well and its really helpful’ and ‘I 

wish they would do it in English as well because it’s helped me so much in 
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remembering the topics’. Again, this statement shows that this student has found 

retrieval practice useful and suggests that carrying out similar interventions around 

the school increases student buy-in.  

 

Despite the positive comments outlined here, it is important to remember that this 

data has come from only a small sub-section of students in the class. Furthermore, 

these students volunteered to talk to me about retrieval practice, and therefore may 

have been more likely to have positive views. In addition, there is always power 

relationships at play in interviews, but particularly in the case of a teacher 

interviewing their students (Eder and Fingerson, 2003). This means that the data 

elicited here is not only limited in scope, but may also be unreliable, as students may 

have just said what they thought I would want to hear. Therefore, this is an area of 

this study that could be extended further, perhaps by selecting the students to 

interview more systematically (to include, for example, students with SEND and 

differing target grades), and having an external person complete the interviews so as 

to overcome some of the issues with power dynamics.  

  

4.3.4 Review of Intervention for Confidence 

Overall, the available data suggests that the intervention carried out here has had 

some success in improving student confidence in relation to recall of material linked to 

answering exam questions.  However, the data is limited to individual questions on 

two questionnaires and there is limited research evidence to compare this to. I have 

also not been able to account for any additional factors that may have increased 

confidence overtime, such as practice of exam questions in lessons, independent 
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revision or homework completion. This means that it is not possible to draw 

substantive conclusions as to the influence that the retrieval practice intervention has 

had on student confidence. However, given that it is a simple intervention to 

implement in the classroom, I suggest that it is worthwhile continuing with it, in order 

to benefit from any potential influence on student confidence.  

 

4.3 Summary  

Overall, the data elicited in this study is not sufficient for me to draw conclusions that 

can be generalised outside of this study. However, my findings demonstrate that the 

intervention in this study has had some utility in increasing both the recall and 

confidence of a majority of the students in the study group.  
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5. Conclusion  
 

5.1 Conclusions to Research Questions  

5.1.1 In what ways does retrieval practice influence Year 11 students’ recall?  

The first research question in this study was regarding the influence that the retrieval 

practice intervention had on students’ recall. The data explored above shows that 66% 

of the class increased in scores in multiple-choice quizzes from the start to the end of 

the intervention. Of the remaining 33% of students who decreased in scores, most of 

these were only by a small margin. This suggests that the influence of the intervention 

has been to increase the recall of knowledge exhibited by these students. This finding 

is supported by the exploration of evidence in the literature review which suggests 

retrieval practice has a large positive impact on student recall.  

 

5.1.2 Does taking part in retrieval practice influence students’ confidence in recall?  

The second research question intended to determine whether taking part in retrieval 

practice has an influence on students’ confidence. The data explored here suggests 

that taking part in the intervention has led to an increase in student confidence in 

terms of applying knowledge to exam questions. This is important as answering exam 

questions accurately is the way in which students gain marks to achieve a grade in the 

GCSE course as a whole, and therefore increase confidence can be seen as a success of 

the intervention. This aspect of the study adds a different dimension than that 

explored in the existing literature, which has focused on test anxiety rather than 

confidence in recall.  
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5.1.3 Limitations of the Data and Study  

As explored in the previous chapter, the data produced in this study is limited in its 

extent, having been focused on one class and not supported with data from control 

groups. Therefore, it is impossible to determine if any of the influences on confidence 

and recall explored have occurred due to the intervention carried out, or any number 

of variables that could not be controlled as part of this study. Furthermore, the study 

completed here was designed specifically to strengthen the recall of knowledge from 

Paper 1 of GCSE Geography. This means that the intervention itself as well as the 

findings may not be transferrable to other contexts.  

 

5.2 Implications  

Despite the limitations that have been explained, this intervention still has some utility 

for use in the school going forward. Firstly, the intervention has been designed taking 

into account a wide range of research. This means that a number of issues associated 

with retrieval practice (for example, test anxiety, rote learning, need for feedback) 

explored in the literature review have already been considered, and solutions 

identified. Therefore, the intervention itself has been informed by the available 

evidence and can be easily implemented. Secondly, my experiences this year show 

that the intervention can easily form part of day-to-day classroom teaching, without 

being onerous to plan or taking too much time out of lessons. This is important as 

teachers have limited time in which to teach core course content and also revise 

material. An effective retrieval practice intervention such as that detailed here helps 

save time by embedding revision in every lesson. Finally, if the intervention is used 

more widely than just in my classroom, it is hoped that students will further realise 
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the benefit of engaging with the technique, increasing their metacognitive awareness 

of their areas of weakness and encouraging them to engage with the ‘desirable 

difficulty’ of effortful retrieval. 

 

5.3 Further Research  

There are a number of areas that could benefit from further research to improve the 

intervention in both my school and on a wider scale. This includes attempting to find a 

way to encourage students to embrace the challenge of answering questions that are 

difficult so that they benefit from effortful retrieval and the associated increase in 

strength of memory traces. A second area for further research and development of 

the intervention is to find a way to increase student motivation to complete retrieval 

practice in their own revision outside of the classroom, given the extensive evidence 

which suggests this method is superior to other widely used strategies such as re-

reading and re-study for increasing recall.  
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Appendices 

Appendix 1: Multiple-Choice Quiz 

The following is an extract from the first multiple-choice quiz. All following quizzes 

followed the same structure.  
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Appendix 2: Questionnaire  

 

 

 

 
 
 
 
 
 
 
 

GCSE Geography Revision Questionnaire 
 

1. On a scale where 1 is not at all and 5 is very, how confident do you feel that you can remember the content 
we covered last year?  

 
 

1  2  3  4  5 
 
 

2. On a scale where 1 is not at all and 5 is very, how confident do you feel that you can apply the knowledge we 
learned last year to answering exam questions  

 
1  2  3  4  5 

 
 

3. Is there any content from Year 10 that you feel is going to be particularly hard for you remember? What is it?  

 
________________________________________________________________________________ 

 
 

4. On a scale where 1 is not at all and 5 is very, how confident do you feel that you know how revise?  
 
 

1  2  3  4  5 
 

 
5. Have you heard of retrieval practice? 

 
Yes     No 

 

 
6. Do you know how to use retrieval practice to help you remember material you have learned in the past?  

 
Yes     No 

 
 
 

7. Below, please write down any methods of revision that you intend to use to help you prepare for your GCSE 
Geography exam.  

 
 

 
 
 

8. Is there anything that you feel you will need particular help with to prepare you for your GCSE exam?  
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Appendix 3: Example of Question-Level Records  

 

 

The red cells highlight questions which were answered incorrectly by 10 or more 

students as discussed in the main body of the text.  

 
 
 
 
 
 
 
 
 
 

Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Total %

0005 N Y Y N Y N N Y N Y Y Y Y Y N Y Y N Y Y Y N N N N N N N Y N 15 50.0

0008 N Y N Y Y Y N Y Y N Y Y Y Y Y Y Y N Y Y Y N N N Y N N N N Y 18 60.0

0010 Y Y N Y Y Y N Y Y N Y Y N Y N Y Y Y Y Y N Y Y Y N N N N N Y 19 63.3

0017 N N N N Y N N Y Y N N Y Y N N N N Y Y N N Y N N Y N Y N N Y 11 36.7

0019 N Y N N Y Y N Y N N Y Y N Y N Y Y Y Y Y N N Y Y Y N Y Y N N 17 56.7

0020 0 0.0

0023 Y Y N Y N Y Y Y Y N Y Y Y Y N Y Y N Y Y Y N Y N Y N N N N N 18 60.0

0028 Y Y N N N Y Y Y N N Y Y Y Y N Y Y Y Y Y Y N Y Y Y Y N Y N Y 21 70.0

0032 N Y Y Y Y Y N Y Y N Y Y Y Y Y Y Y N Y N Y N Y N N Y Y Y N Y 21 70.0

0033 Y Y Y Y Y Y N Y Y N N Y N Y N Y Y Y Y Y Y N Y Y Y Y Y Y Y Y 24 80.0

0037 Y N Y Y Y N N Y N N N Y N Y N Y Y Y Y Y Y N Y Y Y N Y Y Y Y 20 66.7

0039 N Y Y Y Y Y N N N Y Y N N Y N Y Y N Y N Y N Y N N Y N Y N Y 16 53.3

0042 N Y N N Y N N N N N Y Y N Y N N N N Y N N N N N Y N N N Y Y 9 30.0

0046 N Y N Y N Y Y N Y Y Y Y N Y N N Y N Y Y N N N Y Y N N N N N 14 46.7

0050 0 0.0

0057 N Y Y Y N Y Y N Y N Y Y Y Y N Y N Y Y Y N N Y Y N N Y N Y N 18 60.0

0067 Y N Y Y N N N Y Y N Y Y Y Y N Y N Y Y Y N N Y N Y N N N N Y 16 53.3

0071 N Y N Y N Y N Y Y Y N Y N Y Y Y Y N N Y N N N N Y N Y N N Y 15 50.0

0074 N Y N N N Y Y Y Y N Y Y Y Y N N Y Y Y N Y N N N N N Y N N N 14 46.7

0077 Y Y Y Y Y Y Y Y N N N Y Y Y N Y Y Y Y Y N Y Y Y Y N Y Y N Y 23 76.7

0079 Y N N N Y Y N Y Y N Y Y Y Y N N Y Y Y N N N N N N Y Y Y N Y 16 53.3

0084 0 0.0

0086 Y N N Y Y N N Y Y N Y Y Y Y N Y Y Y Y Y Y N Y Y Y N Y Y Y Y 22 73.3

0091 Y Y Y Y Y Y Y Y N N N Y Y Y Y Y N Y Y Y N N Y Y Y N N N N N 19 63.3

0094 Y N Y Y Y Y Y Y N N N Y N Y Y Y Y Y Y Y Y N Y N Y N Y Y N N 20 66.7

0099 0 0.0

TOTAL N 11 6 12 7 7 6 14 4 9 18 7 1 9 1 17 5 5 8 1 6 11 19 8 12 7 17 10 12 16 8

C: RIVERS
A: TECTONIC 

HAZARDS

A: WEATHER 

HAZARDS
B: TRF B: HOT DESERTS C: COASTS 
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Appendix 4: Letter to Headteacher  
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