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Investigating the effectiveness of a teacher lead approach in comparison with an independent learning approach

Introduction
The school in which this research has taken place contains 1063 students and is categorised as a green-support school by the welsh consortium, Education through Regional Working (ERW). The number of pupils who receive free school meals is 12.7%, which is below the national average of 17.1%. The school has approximately 33% of pupils on the special educational needs register, and 4.8% of pupils have a statement of special educational needs, which are both higher than the national averages of 25.1% and 2.4% respectively.  
The investigation was undertaken with three classes of year 9, key stage 3 (KS3) pupils. The three classes were previously set in Band A, Band B and Band C, whereby the banding reflected the current attainment of pupils. The range was such that Band A has the highest current attainment, and Band B the lowest current attainment. The banding was undertaken prior to this investigation.
The research undertaken was influenced directly from academic research carried out on pedagogical practice and addressing the topic of how learners learn. There was also particular motivation for this research topic due to the current shift in attitudes towards pupil-led approaches to learning within the science department of school X. This positive shift in attitude is due to the external pressure to incorporate skills in to science lessons and has led to investment in digital resources to allow for more pupil-led learning within the school. 
With the on-going debate as to whether pupil-led approaches to learning are as effective as teacher-led approaches to learning, this investigation aims to establish which approach is more effective in preparing students for exams. 

Literature Review 
Research in to how students learn has been a focus of psychologists since the 1920’s and has yielded much discussion surrounding the application different learning theories within the classroom. The literature reviewed below provides a background in to the well-established learning theories and how they have been debated and applied within secondary education. The literature also provides the underpinning concepts that were the motivation for this research, along with the justification of the research activities undertaken. 

The earliest example of a learning theory came as a result from research carried out by (Pavlov 1897). The research that was carried out using a dog as a subject yielded that learning occurs in response to external stimulus. This idea resulted in the ‘behaviourist’ learning theory. This theory was later validated by Watson and (Raynor 1920) who applied Pavlov’s research in the context of a child and found that a fear response could be associated with an external stimulus (classical conditioning). The first approach to the application of behaviourist learning theory for education was proposed by (Skinner 1938), who suggested that learning could be as a result of learners being susceptible to positive reinforcement in order to take them through specific steps towards knowledge. 

It is however argued by (Mergel 1998) that the concept of thought process occurring within the mind of learners is ignored when applying the behaviourist approach within the classroom. The concerns of Mergel are furthered by (Prichard 2009) who suggests that the building blocks of prior knowledge within learners’ minds is necessary for the learning process to take place. Prichard continues to express that this approach does not required the ‘giving’ of knowledge by teachers. The learning approach suggested by Prichard is well-known as a constructivist theory, which was first suggested by (Piaget 1959). How this is applied within the constraints of a national curriculum were discussed by (Steffe and Wood 1991), who suggested that teachers should assist in the learning process while asking learners to act on curriculum material provided. This agrees with the idea proposed by Pritchard that the teacher should no-longer be a ‘giver’ of knowledge, but a facilitator to learning. 

A third learning theory that is widely discussed throughout the educational community is the social-constructivist approach to learning that was developed through research by (Vygotsky 1978). This theory was developed from the constructivist ideas first proposed by Piaget, although disagrees with the concept that learners facilitate their own learning from pre-existing knowledge. Instead, it is argued that interaction with peers and the consequent sharing of knowledge is what best facilitates the learning process, (Ernest 1999). Despite the subtle differences between the constructivist and social constructivist views, they both agree that learning is not as a direct result of external stimulus, such as a teacher, but is however as a result of engaging with learning materials, (Derry 1999). 

The learning theories introduced above significantly vary in their approach toward learning. It is commonly accepted within the educational community that the application of a range of learning theories can results in quality learning within the classroom. This is argued by (Powel and Kalina 2009) who suggest that both constructivist and social-constructivist approached are fundamental to efficient communication between teachers and pupils. (Pass 2004) is in agreement and suggests that successful implementation of Piaget’s and Vygotsky’s work is resulting in quality teaching and learning across many countries in the world. This may be due to the successful implementation of Bruner’s theory of cognitive development, as (Plus 2017) explains; Bruner’s theory of cognitive development is an extension to Piaget’s and Vygotsky’s thinking, whereby learning is a result of combining the external input from a more knowledgeable other with the knowledge already obtained by the learner.

Although the learning theories are largely debated, throughout academic literature there is a widespread agreement among educational practitioners that the Zone of Proximal Development (ZPD), as introduced by Vygotsky (1978), is fundamental to all learners making progress within lessons. The definition of the ZPD is “the distance between the actual development level as determined by independent problem solving and the level of potential development as determined through problem solving under adult guidance, or in collaboration with more capable peers” (Vygotsky 1978, p.86). 

To ensure the progression of all learners, it is expected that each individual learner must access their ZPD during the lesson. In order to do this, scaffolding learners is required throughout each lesson, whereby a learned person can assist the learner in attaining knowledge that they seek from within their ZPD, (Maybin et al 1992). 
Throughout the investigation it will therefore be expected that regardless of the approach to teaching, all learning will need to be accessing their ZPD and making progress. This ensure the investigation can incorporate learners of all abilities and does not neglect the primary aims of pedagogical practice. 

From the opinions of Pass, Powel and Kalina above, there has clearly been great success in the implementation of a range of learning theories. How this is undertaken by a teacher and subsequently the role of the teacher to ensure quality learning within the classroom is largely debated. There are arguments put forward by (Steffe and Wood 1991) that teaching should take the role of a facilitator towards learning, however, (Biesta 2012) expresses concerns that this approach is not positive in terms of pupil learning. This debate has led to two common well researched approaches; the teacher-led approach and the pupil-led approach. (Ormrod 2015) suggests that teacher-led instruction requires the teacher to be in control of the content and course of the lesson, whereas pupil-led instruction allows learners to have considerable control over the issues they address within the lesson and how to address them. 

The student-led approach has become increasingly popular around the world, with large quantities of studies carried out to investigate the effectiveness of this teaching method. A number of these studies have yielded qualitative data alone. (Wilkinson, Tragust, Leggett & Glasson 1988) is an example of one such study. They allowed students to use prepared worksheets to take responsibility for their own learning. The students were expected to construct new learning from information provided and previous knowledge. The major outcome from this study, based upon questioning of students was that self-esteem of the students was increased, which could potentially imply that their capacity to engage with the learning could be increased. However, in a similar study which took place in 2 secondary Biology classes by (Akers 1999), the outcomes were not as positive. The study involved students working in groups to develop their understanding of scientific theory. It was concluded that due to a number of reasons, which included standards of learning, that the student-centred approach was to be stopped, and classes were to return to a more traditional teacher centred approach. This does appear however to be an isolated case within this study, as (Njoroge 1998) found that when using student-led approaches, students were actively participating more within their own learning, and (Rada 1975) also concluded that 100% of students agreed with the statement that they were more interested in their learning when classes were student-led. This is likely to cause a positive effect on learning over time, as increased interest within subjects has been linked to reduced numbers of students becoming disengaged with school, (Peetsma and Van der Veen 2008).   

There is significant evidence to show that students often prefer student-led instruction, however there is some doubt as to the quantitative value on learning experienced when such lessons are undertaken. (Seidenstrickers 1999) investigation compared student-led and teacher-led discussions, which ultimately concluded with students comprehending topics at a far higher level when directed by the teacher. Despite these concerns, teacher-led instruction has dominated the profession of teaching for decades, with supporters of this method of teaching still prevalent today. One such supporter is the Schools Minister, Nick Gibb, who recently published an article titled “the evidence in favour of teacher-led instruction” (Department for Eduation 2017). Nick Gibb argues that we should assess what evidence is available regarding the efficacy of knowledge-rich curricula and teacher-led methods of teaching. 

Although there is strong support for teacher-led instruction, there is increased demand for producing independent learners, as stated by (Donaldson 2015), in his report successful futures. This is emulated in the new welsh curriculum that is to be finalised and implemented within school by January 2022 (Gov.Wales 2018). As part of the new welsh curriculum, the aim of the welsh government is to make learning more experience-based, which may imply the ever-growing importance of more student-led classrooms in wales. It is also encouraged that teachers will be required to develop more creative ways in which to deliver lessons to suit all learners, which again may suggest the shift from teacher-led to student-led learning. 

It is with this divide in opinion between both academics, teachers and politicians that the motivation for investigating the effectiveness of both methods becomes clear. Having established that there is great need to investigate the effectiveness of teacher-led practice against pupil-led practice, the question remains as to how the effectiveness of each method should be tested.

Currently in Wales the major indicators of success are GCSE and PISA results, both of which are tested through individual question papers with an allocated time that students should complete the question paper in. School success in wales is measured using headline performance measures (Gov.Wales 2018). All performance indicators are dependent on results obtained at KS4 GCSE exams. This is one of the main considerations of school X in influencing this research activity. The major concern within school X is the affect that student-led learning may have on the results obtained at KS4. With varied conclusions drawn within research, this is a justified concern. 

In order to produce results that could potentially influence the teaching strategies within school X, it was therefore clear that any assessment of learning carried out for the teacher-led and student-led lessons would need to follow a comparable approach to that of the GCSE’s carried out within wales. The exam board that is operating and regulated by the Welsh Government within all schools in wales is the Welsh Joint Education Committee (WJEC). Through scrutiny of a multitude of physics past papers published by the WJEC, the systems in place for testing each unit of GCSE was a combination of knowledge recall, and skills-based questions. It was therefore necessary to ensure within the test paper written for this investigation that it would be required to include such questions. 

Given that this investigation was to be carried out in order to facilitate decisions within the science department of school X, it was necessary to investigate the effectiveness of both approaches to classes that span a range of abilities. The decision was also made that year 9 was to be an appropriate level to take part in the investigation due to their current situation within their development. The pupils in year 9 should already have developed the skills required to learn independently throughout their first two years of secondary school and would contribute to removing any bias towards the results of the investigation. Three sets of year 9 classes could therefore be involved, which include Band A, Band B and Band C classes.   

Literature Review Summary 
The research carried out in this literature review directly influenced the investigation that was undertaken. The learning theories established underpinned the pedagogical methods undertaken. It was clear from reviewing the literature, that a combination of behaviourist, constructivist and social-constructivist approached were required within the investigation. 
The way in which these were applied were determined by the research on the role of the teacher, and the application of student-led and teacher-led approaches. The research showed large debate and disagreement towards what is the best approach to learning, with large institutions opting for more student-led teaching, whilst Nick Gibb, the Schools Minister provided evidence in favour of teacher-led instruction. This provided excellent motivation for the investigation in to the effectiveness of these two approaches when preparing learners for exams. 
How the investigation was to take place was also underpinned with accurate and relevant research that suggested that assessment in terms of testing could provide directly comparable results, whilst also mimicking the strategies used to test KS4 pupils for their GCSE’s. 
The literature revealed that there is debate to the effectiveness of different learning techniques when applied to different ability learners. This influenced the decision to carry out this investigation on learners ranging from Band A to Band C, with classes containing MAT pupils and pupils with ALN. 

School Policy and Practice 
Within this section there is a review of the current school policies in place within school X. There is also a review of the current requirements of school X that have influenced this investigation. 

School X is in the midst of re-evaluating its current school policy regarding their approaches to learning within the classroom. This is coming as a shift in the welsh curriculum is promoting the development of skills within normal pedagogical practice and reducing the focus on content knowledge alone. Due to this ever-changing approach to teaching and learning, there is no current official policy available to all teachers within school X, however it is expected that each teacher is applying an approach to teaching and learning that embraces the new welsh curriculum and is backed up with academic reading. This is managed by each individual department which collates the input of all teachers within the department to prepare schemes of work that are in keeping with the current research on pedagogical practice.  

In preparation for this research project there was in-depth engagement with the schemes of work within the science department of school X in order to further understand the approach that the department was taking as a whole. This reading further provided evidence of the department engaging in many student-led activities throughout their schemes of work. This had come following a summer term of re-writing the schemes of work and lesson plans for science for the academic year 2018/19. From this it was clear that the science department was focussed on delivering lessons utilising student-led approaches. 

In particular, there seemed to be many examples of utilising digital resources to promote independent learning of scientific principles and theories. In specific lesson plans there was large emphasis on allowing students freedom to research topics such as the electromagnetic spectrum. This was combined with an ‘expectations’ worksheet which outlined the required knowledge by the end of the lesson. There were also examples of work booklets for year 8 that were written in such a way that teachers were facilitators of learning and were not expected to teach the subjects within the booklets. This allowed the students freedom to teach themselves the concepts, whilst the teacher circulated and discussed any common misconceptions that evolved as part of the students learning. 

Having observed the student-led lessons I observed the enjoyment and positive attitudes the students were taking towards learning. However, there was a concern throughout these observations that not all learners were making progress within the lesson, which is a fundamental requirement within teaching. This concern was shared within a discussion with the science department, who felt that research in to the effectiveness of the student-led approach would be hugely beneficial to the department, particularly at this time of change within the way in which lessons are being taught. It was decided an excellent measure of success within the student-led lessons would be to compare results from a teacher-led perspective. This would allow a direct comparison between two types of lesson, and any recommendations following this research would inform the teaching practice within the department in the near future. 

Methodology & Ethics 

Ethics and Experimental Planning
 The methodology for this investigation has been formed from sound research in to literature, and with ethical full ethical approval prior to engaging with the research project within school X. The ethical literature is discussed below and following this the complete method is outlined. To conclude this section there is a short outline of the benefits and limitations of this investigation.

Firstly, the participants of this investigation had previously engaged in an informed consent process, whereby the investigation outlines were explained in full. This is an important part of carrying out the ethically informed investigation, as (Diener and Crandall 1978) defines informed consent as the procedures in which individuals choose whether to take part in an investigation after being informed of the fact that may influence their decision. 

All learners were also deemed competent, to ensure they had the capacity to make the right choice whether to take part in the investigation on hearing the full details of the investigation taking place. It was also fully explained that taking part was on a volunteer basis only, and withdrawal from the investigation was permitted at any point. The full information, which included handling of data and the intended statistical analysis was provided to students to ensure their choice was fully informed. During the informed consent phase of the investigation, the explanations were undertaken sensitively with reference to Fine and (Sandstom’s 1988) studies that investigate obtaining informed consent from students when there is a teacher and student power differential inherent within the classroom. Again, this was handled sensitively with constant enforcement of the fact that participating was voluntary and not expected. 

The sample size of this investigation was limited due to the confines of day-to-day teaching practice. However, the sample was to represent approximately 90 year-9 students, who made up approximately 70% of year 9 pupils at school X, and with a split of approximately 50% girls and 50% boys. (Krejcie and Morgan 1970) suggest that the relationship between population and sample size varies based upon population size. Guidelines discussed within this publication suggest that for a population of 100 students, 80% of students should be involved in the sample in order to represent the population. Whereas for a population size of 1200, only 25% may be sufficient to represent the sample within investigations. Following these guidelines, the sample size within this investigation represents a sufficiently large sample size to potentially draw conclusion that may accurately represent the year as a whole. 

Having established a need for quantitative data, it was required to be sensitive to the variables that may affect the validity and reliability of the data. It is suggested within (Feldt and Brennan 1993) that there are a multitude of threats to reliability in testing data. The first of which is the individuals sitting the test with regards to their motivation, concentration, health etc. The second is situational factors that include the conditions for the test. To combat both of these potential issues the tests were to be carried out in the same room, on the same day, ensuring any errors would be consistent throughout both tests. 
(Wolf 1994) suggests that the length of a test can introduce inaccuracies and reduce the validity of data, with longer testing time resulting in greater inaccuracies. To ensure this is not prevalent within this investigation, 2 short 7-minute tests were prepared, with strict time limits for both test set.  


Methodology 
With consideration of the research above, the investigation will involve the participation of 3 classes of year 9 students. The classes were previously set in terms of their ability in such a way that Band A are the highest current attainment pupils, and Band C are the lowest current attainment pupils. This was strictly not done as part of the investigation; however, the different classes were utilised to investigate the effect of both teacher and student led approach on a range of abilities. 

The breakdown of the different elements of the investigation are as follows. 
Each class will receive a lesson on introducing the topic of waves in preparation to learn about the electromagnetic spectrum. This will provide the learners with a background knowledge prior to the start of the investigation. 

The second lesson will be the teacher-led element of the investigation, that required the students to partake in a fully prescribed lesson with a provided PowerPoint presentation, teacher led discussion and set tasks. This lesson was to cover the first half of the electromagnetic spectrum. The learning objectives were to understand the nature of each wave, and how to organise the spectrum in terms of wavelength and frequency, and to understand one practical use for each type of radiation. 

The third lesson was the incorporation of the student-led approach to learning. The learners were given a hand out with a list of expectations and required knowledge that was needed by the end of the lesson. There was an in-depth introduction to the task, to ensure all students understood the requirement of the lesson. The knowledge that was to be independently researched was the second half of the electromagnetic spectrum. The learning objectives were to understand the nature of each wave, and how to organise the spectrum in terms of wavelength and frequency, and to understand one practical use for each type of radiation, exactly as in lesson 2, although now with a different set of waves. 

The fourth lesson was then the assessment of learning from within lessons 2 and 3. This assessment process was 2 simple 7-mark, 7-minute question sheet that assessed the learners understanding and knowledge gained. There was a combination of questions ranging from knowledge-recall and to application of understanding, such as with GCSE questions. 

Evaluation 
This evaluation explores the sequence of lessons and discusses the positive and negative occurrences throughout. The evaluation is split to allow for lengthy discussion for each individual band of class that partook in the investigation. The final section will then display the results and draw comparisons between all three bands of classes. 

The investigation as carried out accurately and efficiently following the outlined method. The introductory lesson was well received by all three classes. Within this lesson there was a fundamental need for accurate scaffolding, particularly in the band C class. This was required to ensure all learners were able to access the background information on waves, that would form part of the prior knowledge required for the understanding of the electromagnetic spectrum. The assessment of learning for this element was through questioning. All learners were comfortable with the theory from the lesson and were prepared for the following two lessons on the electromagnetic spectrum. 

The teacher-led lesson was undertaken and was extremely successful with all three classes. This may have been due to the familiarity of teacher-led learning within the school. There was minimal disruption throughout the lessons, and all learners were involved and enthusiastic about the topic being taught in the lesson. The teacher-led approach allowed me to vary the pace of the lesson depending on understanding of individual sections. The learners within the band C class generally required longer to fully understand the concepts, as expected. There was questioning throughout the lesson and assessment via circulation. It was clear that the learners were fully understanding the theory and gaining knowledge throughout the lesson. 

The student-led lesson generated a mixed response from the classes. The band A and B classes throughout the lesson were far more focussed in their research and often discussed interesting facts discovered throughout their research. However, the majority consensus from these classes was that they preferred a teacher-led lesson, as they felt the work was more focussed and limited the potential for inaccurate research. However, the Band C class were far more distracted from the research task throughout the lesson. Prompts were required throughout to remain on task. This may have been due to their assumption that during research lessons the expectations were not as high. Despite the behaviour management requirements within the band C class, the pupils were more engaged with the lesson and showed more interest. By circulating during the student-led lesson, this allowed me to cater for the range of learners within the classroom. The more able and talented pupils could be pushed further utilising questioning and more in-depth research. However, it also enabled the learners with additional learning needs to be scaffolded via questioning, or specific help with their research. 

The tests for each class were undertaken in the same room to ensure any inaccuracies due to environment were constant throughout each test. The room used was the teaching classroom, although pupils were sat individually and were not allowed to confer. The pupils were handed both papers at the same time and allowed to pick which question paper to answer first and second. The results and subsequent discussion are in the following 3 sections.   

Band A Results and Discussion


Figure 1: A graph showing results for the teacher-led and student-led elements of the research for band a

Figure 1 is displaying the percentage test marks for band A students for both the teacher-led and student-led elements of the research. The data shows that the average results for teacher the teacher-led element is 93% and for student-led is 95%. The number of pupils who achieved higher results in the teacher-led lesson was 4, and the number of pupils who achieved higher results in the student-led element were 5 and the number of students who did remained consistent was 12. 

The data shows that the band A class showed little difference in average performance between pupil-led and teacher-led instruction. This may have been due to the inherent ability and skill set that the pupils in band A poses. Their ability is reflected in the extremely high average mark for both tests. This seems to suggest that band A pupils in general can engage in excellent learning for both teaching strategies. This is consistent when comparing the number of pupils who performed better in the teacher-led element (19%) to those who performed better in the student-led element (24%). This may suggest that in fact there is a larger percentage of pupils within high ability classes that could benefit from more pupil-led lessons. Although the overriding statistic from analysis the data from the band A tests is that 57% of pupils showed no preference in each teaching strategy, and 52% of students scored 100% in both tests.  Again, this may suggest that the higher ability students can utilise their skills to undertake excellent learning with both teaching strategies. This was despite the band A class suggesting that they preferred teacher-led instruction. 
In contract to the band A results, the band B results displayed below show a larger spread of results from both tests. 

Band B Results and Discussion 


Figure 2: A graph showing results for teacher-led and student-led elements of the research for band b

Figure 2 displays data for the band B class. The data displayed is the percentage test marks for both teacher and pupil-led elements of the research. The average mark for the teacher-led element was 86%, whereas for the pupil-led element the average mark was 71%. The number of students who achieved higher marks in the teacher-led element was 15. The number of students who achieved higher marks in the student-led element was 5 and the number of students who remained consisted was 3. 

The data showed that there was a far higher average percentage for the teacher-led element in comparison with the student-led element. This seems to suggest that learners within the middle band are far more susceptible the teacher-led instruction when learning. This is also suggested when comparing the number of learners who performed better in the teacher-led element, with 65% of the learners within the classroom showing greater understanding. This was consistent with the consensus within the class that teacher-led instruction is far more desirable. This difference in achievement is potentially caused by the skill level of the pupils when engaging with research. The results seem to suggest that learners are achieving a great retention of fact and understanding when taught as opposed to engaging in their own research.
The number of pupils did however decrease significantly from the data in band A, with only 9% of students achieving 100% in both tests in comparison with 52% of students from band A. This also may suggest that where the general attainment of pupils is lower, their dependence on teacher-led instruction is increased. 

Band C Results and Discussion 


Figure 3: A graph showing results for the teacher-led and student-led element of the research or band c

Figure 3 displays tests data from the teacher-led and pupil-led elements for band c. The average percentage test score for the teacher-led element was 67%, whereas for the student-led element the average percentage was 61%. The number of pupils who achieved higher results in the teacher-led element was 5, whereas the number of students who achieved higher results in the student-led element was 7, and the number of students who remained consistent throughout both tests was 2. 

The band C also displays a larger higher percentage test score during the teacher-led instruction. However, there are 50% of students who scored higher in the student-led element, and only 36% scored higher in the teacher-led instruction. This may be due to the range of abilities within the classroom engaging within the task. Those students who scored higher in the teacher-led element improved significantly more than those pupils who scored higher in the student-led element. 

There appears to be no correlation within the data to suggest which teaching method is more effective when preparing band c classes for tests. However, it is suggested within the data that there is a spread of individual pupils who may benefit from pupil-led method. However, there are also pupils within the class who may find pupil-led teaching detrimental to learning.

The following section of the analysis investigates the entire sample size without considering banding of classes A, B and C. 
The total sample size of participants within this investigation was 56. Out of the total 56 participants 43 percent of participants showed a higher overall attainment when learning was undertaken through a teacher-led approach. However only 30% of students scored higher in the student-led element of the investigation. 

Entire Sample Discussion 

This seems to suggest that students across all current attainment levels are favouring teacher-led approaches to learning. There is however significant evidence from within this investigation to show that there are learners who may benefit from student-led learning. 

The results favouring teacher-led learning may be due to the current teaching methods employed within school X. The introduction to student-led approaches is new, and due to this the students may not fully understand the expectations within these lessons. This was particularly prevalent with the behaviour during the band c research lesson. However, it was also clear during discussion with pupils that students generally prefer teacher-led instruction when learning and preparing for tests. This could have potentially caused a slight bias towards higher achievement in the teacher-led test due to the increased enjoyment within the lesson, and not due to the ability and success of each lesson. 

Having used research as the main tool for the independent learning strategy, on reflection this may have produced results that didn’t accurately reflect the effectiveness of independent learning and may have been limited by the research skills already possessed by the learners. In the future it may be a requirement that research skills are developed within the learners prior to using this as an independent learning task. As school X is in the midst of developing a new scheme of work within KS3, it may be reasonable to suggest that research skills would be a fundamental part of that scheme of work.  

This has influenced my personal teaching practice, as I am now aware of the requirement to develop skills within the lesson, and more fully understand the necessity of implementing frameworks such as the Digital Competency Framework (DCF) and the Literacy and Numeracy Framework (LNF). On reflection, had I utilised a lesson on a research DCF strand prior to undertaking this investigation, it may have produced more accurate results based on independent learning alone, and not limited by research skills. 

From the results shown within the investigation it is clear that a combination of both teaching methods would have the greatest effect on the learning within the school. This is due to the large differing percentage in students who favoured each type of learning strategy. 

Conclusions 
The investigation as a whole was carried out in direct response to the in-depth literature review in to teaching methodologies, and in response to the requirement of school X which is forming part of my second placement. The investigation has been a success in achieving the aim of assessing the effectiveness of a teacher-led approach and a student-led approach to learning. 

Ethically the investigation was well researched and delivered in accordance with the ethical approval obtained. The learners were fully aware of the voluntary nature of the research, and as such the sample size of participants was 56, where are approximately 90 students were present and took part in the lessons in which the research occurred. 

The methodology was effective throughout and led to a scheme of work involving three lessons that were delivered successfully to 3 different year 9 classes. Having utilised digital research for the independent learning approach in future it may be necessary to include an element of research skills prior to undertaking the research. This would ensure that learners are not disadvantaged due to limited research skills. 

The higher current ability band a class overall felt that they preferred a teacher-led environment, although their ability to achieve excellent results was displayed in both teacher and student-led approaches to learning. This may suggest that the higher current ability students possess the skills required for independent learning. There were however a small number of students within the class who performed better within their student-led subject test. 

The intermediate current ability class also expressed their favouritism towards a teacher-led approach to learning. The quantitative data from the tests also revealed that as a whole the class performed far better in the teacher-led test. There were also far more individuals who were more susceptible to learning when teacher-led. However, there were student within the class who performed far better when allowed to lead their own learning in preparation for the test. 

The lower current attainment class (band c) displayed varied data, whereby there was no correlation for the class as to a preferred learning style. There average percentage for the class displayed a deeper understanding when teacher-led, however there were more students who outperformed their teacher-led assessments with their student-led assessments. 

Collectively the sample provided quantitative data that displayed that there is a varied response to both student and teacher-led learning styles. This is correlated with the research carried out in the literature review, in which it was established that a range of learners require a range of different learning techniques. This does however show that introducing student-lead approaches to learning will be an effective way to ensure that all learners can make progress within lessons.  

In terms of my personal pedagogical practice, I have learned the importance of including a range of teaching and learning techniques. The learned throughout the sample size had various preferences to how they prefer to learn, and it is fundamental that this is taken in to consideration in my lesson planning. For some students, independent learning was a difficult task, and they needed much input and perhaps the security of being told what was right and wrong before making notes, however, other students were confident in their ability to research and find accurate scientific theory. Considering the preferences of students has allowed me to consider a range of learning needs, which is required for obtaining qualified teaching status (QTS). Part of this standard is meeting requirements of more able and talented students as well as students with additional learning needs. The independent learning allowed me to circulate and ensure ALN students were scaffolded to allow them to make progress. Alternatively, during circulation of the student-led lesson, I was able to challenge the MAT pupils, particularly by prompting more in-depth research. 

This investigation can potentially inform the pedagogical approached within the science department of school X, however there are significant limitation within this experiment that should be taken in to consideration. These limitation and suggestions for future developments are outlined in the section below.     


Limitations and future development 
Identify the limitations of the study paying particular attention to areas of future classroom enquiry which will support your professional and personal development.

There were a multitude of limitation within this investigation. Primarily the sample size. From research carried out it was expected that a sample size required for accurate results would have been approximately 80% of the population. In this case the population size of year 9 in school X is approximately 130, so for data that fully represented the population, the sample size should have been at least 104 learners. Due to the timetabling within normal school practice, and schemes of work that are adhered to, it was only possible to undertake the research within 3 classes of year 9’s. This gave a sample size of approximately 90 students. However, due to the voluntary nature of the investigation, only 56 students were willing to participate within the study. In order to develop this for future practice, it would be beneficial to the study and to the results obtained to increase the sample size of the investigation. 

The second major limitation for the investigation was time. The prescribed scheme of work for year 9 was full and formed part of the preparation of pupils ready for year 10. For this reason, it was accepted that this research task should only take a maximum of four lessons, which allowed one lesson for background theory, the second lesson for teacher-led instruction, the third lesson for student-led instruction and the final lesson for a test. In future, I would highly suggest taking a minimum of five lessons to carry out this research. This would allow time for specific skills to be developed prior to undertaking the tasks. In order to achieve greater time, I would recommend ensuring your research is using topics from the syllabus, and thus would continue normal teaching practice and investigation simultaneously. 

The third limitation was the underestimation of the skills required in the student-led approach. During this investigation only 1 method was utilised for the student-led lesson. In order to limit inaccuracies due to skills level of students, and focus on the results from learning approaches, I would suggest giving the students freedom to choose their method of independent learning. This would negate the chance of learners undertaking tasks, such as research that they are not comfortable with. Instead, learners could choose to study through a textbook for example.  

The fourth limitation was the type of data recorded within the investigation. From carrying out the investigation it became clear within the lessons that learners had a varied attitude towards different styles of learning. It would have been hugely beneficial to have recorded qualitative data, based upon students’ opinions towards the lessons as well as quantitative data to discuss which approach worked better for preparation for tests. This could have formed discussions and comparisons between the enjoyment of each learning approach and the subsequent percentage scores within tests. This may also work to better inform school practice, as pupil opinion is regarded as important as results. 
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