
Student Name: Rhiannan Sian Forsyth

Student Number: 1901603

Assignment Title: Prepare a portfolio (as though you were sharing with a mentor) which illustrates a critical 
reflection of progress made on the planning and implementation of three pedagogical principles.

Pathway: Secondary PGCE Chemistry with Science.

Targets from previous assignment:

Extend the range of reading.1)
Develop critical reflection that is informed by a good literature review.2)

Link to OneNote: https://uowtsd-my.sharepoint.com/:o:/g/personal/1901603 _student_uwtsd_ac_uk/
EpyGVzdCl3ZAgTLxY06wLuEB00z2qjkB1IAPYuxCZykQFA?e=Je5da2

Overview
Saturday, December 14, 2019 1:25 PM

ECAD6008 Page 1

https://uowtsd-my.sharepoint.com/:o:/g/personal/1901603_student_uwtsd_ac_uk/EpyGVzdCl3ZAgTLxY06wLuEB00z2qjkB1IAPYuxCZykQFA?e=Je5da2
https://uowtsd-my.sharepoint.com/:o:/g/personal/1901603_student_uwtsd_ac_uk/EpyGVzdCl3ZAgTLxY06wLuEB00z2qjkB1IAPYuxCZykQFA?e=Je5da2
https://uowtsd-my.sharepoint.com/:o:/g/personal/1901603_student_uwtsd_ac_uk/EpyGVzdCl3ZAgTLxY06wLuEB00z2qjkB1IAPYuxCZykQFA?e=Je5da2


Illustrative example 1: I have developed a learning wall approach as a form of AfL with a Year 7 class. I decided to 
implement this approach in Physics at the start of the new topic forces. The learning wall has been used as an 
ongoing formative assessment that is currently being employed as a starter or plenary (Figures 1.1-1.2). Pupils 
write something that they have learnt and can remember from the lesson during the plenary or a previous lesson 
if during the starter on a post-it note. The post-it note is then glued next to the pupils' name on a display board 
(Figures 1.3-1.4). This approach has been particularly beneficial as a visual representation of the pupils learning 
and as a tool to recognise any misconceptions that may have been developed. This has allowed me to take the 
level of pupils' understanding into consideration when planning subsequent lessons. As a result of developing this 
deeper understanding of the pupils' progress, my decisions have been more informed when planning the content 
of the subsequent lessons, for example, what to cover during the opening phase of the lesson has been adapted 
to ensure misconceptions are immediately addressed.

Illustrative example 2: During a Year 8 Chemistry lesson which mainly focused on introducing the topic of 
compounds, a range of AfL strategies were used. The example which has been provided within this portfolio was a 
real-time whole class assessment in the form of a 'Show Me' task (Figure 2.1). This global assessment was used as 
a mini plenary during the lesson to identify whether the pupils understood the difference between an element 
and a compound. This helped me to determine whether the class was ready to move forward with the learning or 
if further explanation was needed. This task was delivered in the form of a competition to the pupils. A chemical 
formula was displayed on the board (Figure 2.2) and the pupils were required to identify whether the formula was 
for an element or a compound and as a result show the corresponding card (Figure 2.3). The challenge was to be 
the first pupil to show me the correct answer. During this task almost all of the pupils were consistently showing 
the correct answer apart from one who was acting disruptively. Using this form of AfL allowed me to identify that 
the pupil was acting this way because they couldn't access the content. This allowed me to reflect in action and 
adjust the lesson plan to include an extra level to the task where individual pupils were asked to explain why they 
had chosen element or compound. This helped to involve the pupil in the lesson and to improve their 
understanding (Figure 2.4).

Illustrative example 3: I have developed a mark sheet (Figure 3.1) for a Year 8 class for which I teach Biology, 
Chemistry and Physics. This mark sheet consists of levels that have been assigned to each pupil according to the 
National Curriculum levels which act as a type of assessment.  This assessment involved marking and levelling 
investigative projects for both Physics and Biology and providing written feedback (Figure 3.2). The mark sheet has 
been used to compare the pupils' progress within each subject and across the AOLE and to identify where any 
weaknesses may occur for each individual pupil. The mark sheet also states whether the pupil is FSM or has ALN 
and which type of provision the pupil requires which has been useful to include. Moving forward, the mark sheet 
will be updated and added to throughout PTE to monitor progress and the attainment of the pupils.
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Figure 1.1: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for the learning wall.

Figure 1.2: The slide used during the lesson 
to initiate the task.

Figure 1.3: The learning wall showing all 
pupils' responses.

Figure 1.4: Selected pupil responses from the class learning wall.

AfL illustrative example 1
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Figure 2.1: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for the 'Show Me' task.

Figure 2.2: Slides containing the chemical formulas used for the 'Show Me' task.

AfL illustrative example 2
Saturday, 14 December 2019 14:15
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Figure 2.3: The coloured cards used for the 'Show Me' task. The pupils were only required to use the 
element and compound cards.

Figure 2.4: An extract from the learning journal showing my reflections and my mentor's comments 
regarding the 'Show Me' AFL task.
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Figure 3.1: A mark sheet for my Year 8 class containing each pupils marks for levelled pieces of work in 
both Biology and Physics.

Figure 3.2: An example of a levelled Biology piece of work from the above mark sheet.

AfL illustrative example 3
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Illustrative example 1 (Literacy): During a Year 9 Chemistry lesson the pupils were required to write a method 
describing each step of their practical work (Figure 4.1). A special emphasis was put on the importance of using 
imperative verbs, adverbs and the use of a sequential structure. The pupils were provided with the Science 
specific literacy during the lesson (Figure 4.2) so that the pupils could purely focus on writing their methods to a 
high standard. The methods were then marked and levelled and each pupil was given individual feedback and 
targets that were specific to their work (Figure 4.3) with the aim of improving the pupils' quality of writing. During 
the next lesson the pupils were asked to look at their feedback and adjust their methods according to the 
feedback and targets that were given (Figures 4.4-4.6). Moving forward into the next lesson the pupils were 
required to write another method for a different practical. The pupils were asked to take into consideration 
the feedback that they had received from the previous two lessons. The methods that were produced 
during this lesson (Figure 4.7) were in most cases of a higher standard in contrast and imperative verbs were 
almost always used by the pupils.

Illustrative example 2 (Numeracy): This evidence was taken from a Year 9 Skills lesson which focused on using 
graph drawing to portray information (Figure 5.1). The pupils were introduced to the topic of dinosaurs and they 
were provided with a spreadsheet of data about a selection of dinosaurs. The topic of dinosaurs was simply 
chosen to add an authentic context to the lesson. The data (Figure 5.2) that the pupils were provided with 
consisted of a range of lengths and masses, how long ago the dinosaurs lived, whether they were a Carnivore or 
Herbivore, two-footed or four-footed and the period that they lived in. The pupils were asked to think of a 
question that they could ask and answer by producing a graph from the data that was given to them. This task was 
differentiated to suit the different levels of ability since the KS3 classes are not set in School X (Figures 
5.3-5.6). The higher ability pupils were able to draw a graph showing which dinosaurs had the most mass (Figure 
5.3), whilst the lower ability pupils were able to draw a graph showing how many dinosaurs lived in each period 
(Figure 5.5). This lesson was useful to discuss graph drawing with the class as graph drawing is a common 
challenge for pupils within the AoLE of Science and Technology.

Illustrative example 3 (DCF): A Year 8 Physics lesson on Insulation was taken in the computer room where pupils 
were asked to research different types of insulation in the modern home and to make an individual resource in the 
form of a poster, PowerPoint or mind-map (Figures 6.1-6.2). Pupils were introduced to the topic of insulation in 
the previous lesson and were required to develop their knowledge further during this research lesson and apply 
their learning to the modern home. A resource (Figure 6.3) was added to the student drive to sign-post all the 
aspects that were to be researched. The pupils were then required to make their own individual resource using a 
format of their choice or the pre-made mind-map (Figure 6.4) if required. This lesson encouraged pupils to take 
ownership for their own learning and to develop their computer and research skills. Some pupils used the pre-
made mind-map (Figure 6.5) whilst others produced posters using Word (Figure 6.6) or PowerPoints (Figure 6.7). 
The pupils then used their resources in the following lesson to design a practical to test different materials found 
in the South Pole to assess their suitability as insulators for the different areas of the house.

Cross Curricular Responsibilities
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Figure 4.1: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for the literacy method writing task.

Figure 4.2: The slide used during the lesson to provide the key words to be included in the method and 
to visually remind the pupils of the importance of using imperative verbs and adverbs.

Figure 4.3: An example of a pupil's written work from this lesson.

Lesson 1: Initial method writing

Cross Curricular Responsibilities illustrative example 1 - Literacy

Saturday, 14 December 2019 14:16
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Lesson 2: Re-write your method according to the feedback

Figure 4.4: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for the correct your method writing task.

Figure 4.5: The slides used during the lesson to provide the key words to be included in the method and 
to visually remind the level of literacy required for method writing.

Figure 4.6: Two extracts from the learning journal showing my reflections and the mentor's comments 
regarding the literacy task and feedback.
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Lesson 3: Write a new method

Figure 4.7: An example of the same pupil's work from Figure 4.3 showing an improvement in literacy.
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Figure 5.1: A screenshot from the relevant part of the APLP lesson plan showing preparation for the 
numeracy skills lesson.

Figure 5.2: The table used by each pupil to formulate their questions and produce a graph.

Cross Curricular Responsibilities illustrative example 2 - Numeracy

Saturday, 14 December 2019 14:16
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Figure 5.3: An example of two graphs drawn by a pupil to answer their question; Which period have 
the heaviest dinosaurs?

Figure 5.4: An example of a graph drawn by a pupil to answer their question; Which period have 
the longest dinosaurs?
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Figure 5.5: An example of a differentiated graph drawn by a pupil to answer their question; 
Which period had the most dinosaurs?

Figure 5.6: An extract from the learning journal showing my reflections and the mentor's comments 
regarding the numeracy task.
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Figure 6.1: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for the DCF lesson.

Figure 6.2: The slide used during the lesson to provide the pupils with the information relevant to the 
task.

Figure 6.3: The resource prepared to help pupils with their research task.

Cross Curricular Responsibilities illustrative example 3 - DCF
Saturday, 14 December 2019 14:16
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Figure 6.4: An example mind-map prepared for pupils to use, particularly for the lower ability.

Figure 6.5: An example of a mind-map produced by a pupil using the example mind-map provided.
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Figure 6.6: An example of a poster produced by a pupil using word.

Figure 6.7: An example of a PowerPoint resource produced by a pupil.
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Illustrative example 1: This evidence is taken from a series of Year 7 lessons where the investigative approach to 
scientific inquiry was introduced via the thinking actively in a social context (TASC) method (Wallace et al. 2012, p. 
61). Pupils had to gather and organise information before planning a practical and reflecting on the results 
(Figure 7.1). This is called the PLAN, DEVELOP, REFLECT (PDR) method within School X. This TASC wheel method 
approach (Figure 7.2) was used to investigate which factors had an impact on friction force, namely mass (Figure 
7.3). This PDR project was taught over two lessons. During the first attempt at the lesson it was clear that the 
pupils needed a lot of extra guidance to complete the tasks and this method was difficult to teach effectively. 
These issues were somewhat due to the fact that I, as their teacher was lacking in confidence when delivering this 
approach (Figure 7.4). However, during the second attempt at the lesson, I was able to adapt my planning to 
couple the TASC wheel approach with the authentic context of Formula 1 (Figures 7.5-7.6) and direct 
instruction which resulted in a better delivery of the lesson and enabled pupils to work more independently 
(Figure 7.7).

Illustrative example 2: The evidence for this example shows the comparison of a lesson taught through a pupil-led 
forces circus and a second lesson taught through teacher-led demonstration and collaborative learning 
(Figure 8.1). During an 'Introduction to Forces' lesson with a Year 7 class, a forces circus task was used. To 
complete this task pupils were to rotate in groups around the room to 6 different stations (Figure 8.2) and 
perform a quick practical task to visually and physically see and in some cases feel the effect of the force. The 
pupils were then required to use the text books provided at the stations to complete their tables for all the forces 
(Figure 8.3). Even though the physical part of the forces circus was initially considered to be beneficial, it actually 
quickly became a distraction and the pupils failed to complete their tables and learn the names or the effects of 
the forces which were linked to the practical task. This was because the pupils spent too much time on the 
practical aspect and not enough on the comprehension task (Figure 8.4). The 'Introduction to Forces' lesson was 
therefore attempted a second time after adjusting the planning to become a more teacher-led lesson (Figure 8.5). 
During this lesson I was able to demonstrate each practical to the class twice before completing the table 
collaboratively using the visualiser. Pupils were able to contribute their answers as a class to complete the table 
and they were able to provide their own authentic context for each force. This was a more efficient and beneficial 
approach to teaching this lesson (Figure 8.6).

Illustrative example 3: During the course of the PTE I have been able to use many practicals, both demonstrations 
and practicals completed by the pupils. The evidence provided for this section is taken from a range of different 
lessons with Year 8, 9 and 10. The Year 8 practical shown here was used build on prior knowledge and to 
investigate which materials are the better insulators (Figures 9.1-9.3). This was a full investigative project that was 
subsequently levelled according to the National Curriculum levels. The Year 9 practical shown was used to visually 
show the pupils the salt that is produced during an acid reaction with a base (Figures 9.4-9.5). This was a single 
lesson practical which involved the pupils building on their previous practical experiences. The Year 10 practical 
example that has been shown was performed as a team teach by myself and my mentor in School X where we 
each took charge of separate groups to show them how to correctly dissect a heart and to simultaneously discuss 
each part of the heart as they were exposed. Seeing a real heart (Figure 9.6) and its components was beneficial for 
the Year 10 pupils who were learning about the circulatory system. This transferred their knowledge from being 
conceptual to reality. Practicals have been particularly beneficial in giving the pupils a real-life hands on 
experience with parts of the curriculum that are perhaps hard to visualise. They have also provided opportunity to 
incorporate literacy and numeracy into most practical-centred lessons.

Employing a blend of approaches including direct teaching
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Figure 7.1: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for the 'Plan develop and reflect (PDR)' task.

Figure 7.2: The TASC wheel used to teach pupils the investigative approach to scientific inquiry.

Lesson 1: First attempt at teaching scientific inquiry

Figure 7.3: The table provided for the pupils to carry out their investigation.

Employing a blend of approaches including direct teaching illustrative example 1
Saturday, 14 December 2019 14:17
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Figure 7.4: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing the 
reflections and mentor's comments from this lesson.

Lesson 2: Second attempt at teaching scientific inquiry after some moderations

Figure 7.5: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing the 
adapted preparation for the 'Plan develop and reflect (PDR)' task.
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Figure 7.6: The PowerPoint slides used to develop an authentic context for this investigative approach to 
scientific inquiry.

Figure 7.7: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing the 
reflections and mentor's comments from this lesson.
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Figure 8.1: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for the pupil-led forces circus.

Lesson 1: First attempt at teaching forces through a forces circus

Figure 8.2: The different stations of the forces circus, each representing a different force.

Employing a blend of approaches including direct teaching illustrative example 2
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Figure 8.4: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing the 
reflections and mentor's comments from this lesson and in particular the use of a forces circus.

Figure 8.3: The table used by the pupils to complete the forces circus.
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Lesson 2: Second attempt at teaching forces this time through teacher 
demonstration and collaborative learning

Figure 8.5: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for the teacher-led demonstration and collaborative completion of the forces circus.

Figure 8.6: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing the 
reflections and mentor's comments from this lesson and in particular the use teacher-led instruction and 

questioning.
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Practical example 1: Year 8 - Insulation practical

Figure 9.1: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing 
preparation for teaching a Year 8 class the topic of insulation through the use of a blend of approaches.

Figure 9.2: An example of the practical performed by a Year 8 class to test which material 
is the better insulator.

Employing a blend of approaches including direct teaching illustrative example 3
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Figure 9.3: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing the 
reflections and mentor's comments from this lesson and in particular the use of a blend of approaches.

Practical example 2: Year 9 - Acid reactions practical

Figure 9.4: The products made by one of the Year 9 groups clearing showing that a salt has been made.
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Practical example 3: Year 10 Triple - Team teaching for a heart dissection 

Figure 9.5: A screenshot from the relevant part (highlighted in red) of the APLP lesson plan showing the 
reflections and mentor's comments from this lesson and in particular the use of a blend of approaches.

Figure 9.6: An example of a good dissection performed by one of the Year 10 groups.

ECAD6008 Page 26



The aim of Curriculum for Wales 2022 is to develop ambitious capable learners, enterprising and creative 
contributors, ethical, informed citizens and healthy, confident individuals. (Donaldson, 2015). Iversen 
argues that this means that learners should be capable of searching for, selecting and analysing 
information and applying the learning to their own lives (Iversen, 2015, p. 1). Donaldson’s 12 Pedagogical 
Principles for good and effective teaching aims to develop learners with these traits, however, Donaldson 
stresses that they are recommendations and that some decisions are best made by the teachers 
(Donaldson, 2015). As a result, teachers should ensure that reflection is integral to their teaching 
practice, linking research to action, informing and improving their teaching practice (Ragland, 2016, p. 
198). This critical reflection will focus on the implementation of 3 of the 12 principles during a 
professional teaching experience (PTE) and will highlight points for future development. The examples 
given are mostly from mixed ability KS3 classes from School X (BERA, 2018), some which included 
pupils from the special teaching facility (STF).

The first of Donaldson’s 12 Pedagogical Principles to be discussed emphasises the use of assessment for 
learning (AfL) principles (Donaldson, 2015). AfL has been shown to substantially increase learning gains, 
even doubling the rate at which pupils learn (Black and Wiliam, 2005; Wiliam, 2017). Wiliam describes AfL 
as “the bridge between teaching and learning” allowing teachers to reflect and adjust their teaching to 
best meet the pupils’ needs (Wiliam, 2013, p. 15). Harlen (2006, p. 176) describes AfL as integral to 
teaching, however, in order to be effective, the pupils should feel comfortable to contribute their ideas 
(Hodgson and Pyle, 2010). 

AfL is essentially formed by three questions: what does the learner know, what does the learner need to 
know and how to get there (Wiliam, 2017). Effective teachers integrate AfL into their teaching by sharing 
the success criteria, checking for evidence of learning, providing feedback and assessment 
(Leahy et al. 2005, p.20; Wiliam, 2017). Hattie focuses particularly on the feedback element, stating that 
feedback is vital for improving learner outcomes (Hattie, 2012).

The Assessment Reform Group (2002) summarises effective AfL in these 10 principles:

➢ Part of effective planning.
➢ Focused on how pupils learn.
➢ Central classroom practice.
➢ Key professional skill.
➢ Consisting of sensitive and constructive feedback.
➢ Motivating feedback.
➢ Developing an understanding of the success criteria.
➢ Providing guidance on how to improve.
➢ Developing independent learners capable of self-assessment and reflection.
➢ Is not identical for all learners but rather recognises a range of achievement.

In Successful Futures, Donaldson acknowledges that AfL requires careful planning, stating that a wide 
range of assessment techniques should be used given that they are ‘fit-for-purpose’ (Donaldson, 2015). 
Wiliam suggests that the development of professional practice to include minute-by-minute assessment 
will likely have the largest impact on student achievement, mirroring principles 3 and 4 listed above 
(Wiliam, 2017). 

Further to improving learner outcomes, increasing learner confidence, independence and improving the 
classroom culture are also considered benefits of AfL (Cambridge International Education Teaching and 
Learning Team, n.d.). However, implementing AfL is not without its challenges. Broadfoot et al. (1999) 
identified some of these challenges, one of which is that teachers frequently assess the quantity of work 
rather than learning and give more attention to marking. The teacher’s feedback also tends to not serve 
its purpose in developing the learning (Broadfoot et al. 1999) but rather leads to superficial learning 
(Black, Harrison and Lee, 2003). Black suggests that for AfL to be successful and lead to positive 

Critical reflection
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(Black, Harrison and Lee, 2003). Black suggests that for AfL to be successful and lead to positive 
outcomes, it must be used to adjust teaching and learning through improved feedback and the 
engagement of learners (Black, Harrison and Lee, 2003). Good feedback and discussion between the 
learner and the teacher can also contribute to implementing the second of Donaldson’s 12 pedagogical 
principles to be discussed.

This principle focuses on the importance of cross-curricular responsibilities and providing opportunities 
to practice them (Donaldson, 2015), specifically literacy, numeracy and digital competence. Both 
Donaldson (2015) and the Welsh Government (2019a) believe that these skills are essential to developing 
confident individuals who are lifelong learners able to contribute to the modern world and that they 
should be incorporated into all areas of learning and experience (AoLEs) (Donaldson, 2015; Welsh 
Government, 2019a). Donaldson (2015) has even suggested that primary schools can almost be reduced 
to only teach these skills.

The Literacy and Numeracy framework (LNF) became a statutory requirement in 2013, intending to raise 
the standards of literacy and numeracy (Dauncey, 2013, p. 14). Markwick (2013, p. 13) suggests that for a 
learner to develop good literacy skills they must be given opportunity to practice them and so every 
teacher should provide these opportunities (Markwick, 2013, p. 14). Improving literacy skills is important 
in education since poor literacy skills have been associated with low self-esteem and low achievement, 
especially at key stages 3 and 4. Literacy can be broken down into oracy, reading and writing, with each 
area being as important as the next (Welsh Government 2019d; Welsh Government 2019e; Welsh 
Government, 2019f). Developing a competence in these areas enables the learner to develop and present 
ideas, locate and use information and organise ideas, therefore enabling the learner to access the 
curriculum more easily (Dauncey, 2013, p. 17). Numeracy was also highlighted as a vital skill (Welsh 
Government, 2019c) used in everyday situations such as managing money, time and interpreting data. It 
is a common misconception that numeracy should only be taught in maths, however numeracy can easily 
be distinguished from maths in that it is the reasoning and application of numerical skills and procedures 
to enable an individual to solve everyday problems (Dauncey, 2013, p. 10). It is for these reasons that 
literacy and numeracy have been recognised as essential foundations to be developed in education 
(Donaldson, 2015).

The Successful Futures document also communicates a need for a digital competence framework (DCF) in 
response to the high demands of the current and future workforce (Donaldson, 2015). The Welsh 
Government supported this recommendation making DCF central to the national mission for education. 
Within this mission, the Welsh Government have highlighted their commitment to developing learners 
who have high-level digital skills (Welsh Government, 2017; Estyn, 2018). However, according to Estyn 
(2018) there is a lack of a clear vision on how to prepare for and embed the DCF within the curriculum 
resulting in vague timeframes and unclear arrangements. In order to move forward Estyn suggests that 
there must be a clear focus on improving not only the learners’ digital skills but also the teachers' (Estyn, 
2018).

Donaldson also suggests that “Good teaching and learning means employing a blend of approaches 
including direct teaching” (Donaldson, 2015). Teaching and learning can be separated into two main 
categories, these are teacher-led and pupil-led. Traditional approaches such as direct instruction often 
fall into the teacher-led category (Gurses, Dogar and Gunes, 2015, p. 2385). The direct instruction 
approach tends to be teacher-centred and is reliant on knowledge being passed from the teacher 
directly to the learner in a top-down approach. Here, pupils learn through instruction followed by 
repeated exercises within a highly structured classroom environment (Ku et al. 2014, p. 253). 
However, this approach to teaching has been associated with causing the learner to lose interest as a 
result of the lack of interaction of the learners with the subject content (Shamsudin et al. 2013, p. 584). 
Even so, Kirschner (2006, p. 83) argues that direct instruction is critical for ensuring that learning has 
taken place. Kirschner continues that teaching through experience may lead to unguided practical work 
and argues that direct instruction is more compatible with how learners’ minds retain information (Ku 
et al. 2014, p. 254). Direct instruction is also considered to be the most suitable approach to teaching 
new content and skills (Shamsudin et al. 2013, p. 585).
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On the other hand, in the learner-led approach the leaners are encouraged to build upon their own 
understanding to form links to new concepts and to develop new ideas. Typically, learner-led approaches 
include collaborative learning such as pair or group work and research-based approaches such as 
problem-based learning or inquiry-based learning (Ku et al. 2014, p. 253). This approach is based on the 
teacher acting as a facilitator allowing the learners to take more of a hands-on approach and enabling 
them to practice what they are learning. Learner-led teaching has also been associated with improving 
learners’ attitudes whilst also increasing interest and curiosity (Shamsudin et al. 2013, p. 584). However, 
in practice the learner-led approach can be difficult to implement. This is due to the limited control over 
what misconceptions the learners may develop during the inquiry process as well as the difficulty in 
maintaining learner motivation. As a result, direct instruction is required to provide structure and 
motivation and to impart adequate subject content knowledge before allowing the learners to explore 
the subject further (Shamsudin et al. 2013, p. 585). Consequently, employing a blend of approaches 
provides opportunities to encourage learners to take an active role in their learning whilst also providing 
learners with the tools needed to succeed.

A critical review of the implementation of 3 of the 12 principles

Throughout the entirety of the PTE I have attempted to ensure good practice by implementing 
Donaldson’s 12 pedagogical principles (Donaldson, 2015) and by reflecting on my practice throughout. I 
attempted to make AfL central to my classroom practice (Assessment Reform Group, 2002). Firstly, 
through developing relationships with the pupils to ensure they felt comfortable to share. This 
knowledge of the pupils was used to inform my practice, striving to ensure that suitable AfL strategies 
were focused on within the lesson planning process (Burton, 2016). These were in the form of 
questioning, including higher order questioning, plenaries, classroom circulation where verbal feedback 
was given and marking pieces of work. For a Year 7 class a different approach to AfL was taken resulting 
in the development of a learning wall (Figures 1.3-1.4). This approach was successful in ensuring that the 
less confident pupils were able to contribute their ideas (Hodgson and Pyle, 2010) and that AfL could 
simultaneously take place. Having a visual representation of the pupils’ learning increased their pride and 
confidence in their work (Dunne, 2000) whilst also enabling me to adapt the current or subsequent 
lesson to address misconceptions (Hargreaves, 2005, p. 215). Whilst this approach was beneficial, many 
pupils provided the same information often word-for-word. As a result, it was sometimes unclear what 
each individual had learned. In future, implementing this as a think-pair-share task would encourage 
each pupil to construct their own ideas (Bamiro, 2015, p. 2; Ingram and Elliott, 2016, p. 44) by providing 
think time and subsequently promoting purposeful talk within the classroom through partner or class 
discussion (Ingram and Elliott, 2016, p. 47).

Whilst the learning wall was useful as a starter or plenary activity, it was clear that continuous AfL was 
needed throughout the lessons. This led to the implementation of interactive mini plenaries (AfL 
illustrative example 2). Once again, the visual representation of the ‘Show Me’ task was beneficial for 
assessing where pupils were in their learning. However, similar to the learning wall approach, some 
pupils were awaiting other pupils’ responses making it difficult to assess what pupils actually knew. This 
was addressed through coupling the task with probing and redirecting questions, asking the pupils to 
expand on their and others’ answers (Oliveira, 2010, p. 423). Delivering this task as a competition was 
highly engaging for the majority of the pupils, however one pupil who struggled with the content quickly 
became disruptive due to the lack of differentiation. This was immediately tackled to some extent by 
using it as a teaching opportunity. However, perhaps allowing think time in the form of a countdown will 
allow each pupil to feel equally involved in the task (Bamiro, 2015, p. 2).

Hattie and the Assessment Reform Group state that feedback is an essential aspect of AfL (Hattie, 2012; 
Assessment Reform Group, 2002), therefore I attempted to provide feedback wherever possible, 
whether verbal or written feedback (AfL illustrative example 3). The feedback given was targeted to give 
the pupils instructions on how to improve and meet the success criteria (Figure 3.2) (Assessment Reform 
Group, 2002), however it is unclear whether the feedback has always been motivating or meaningful to 
the pupil.
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Literacy and numeracy have also been central to my planning process and wherever possible 
opportunities for the pupils to practice these skills have been provided. Within the Science AoLE, these 
skills are highly important for success given that method writing (cross curricular responsibilities 
illustrative example 1) and interpreting data through graph drawing (cross curricular responsibilities 
illustrative example 2) are vital components of the scientific inquiry process and are often parts of 
levelled work (WJEC, 2019). It was for this reason that I included method writing and graph drawing 
within my planning. Prior to providing feedback and re-writing their methods (Figure 4.3), Year 9 pupils 
were consistently failing to use adverbs, scientific literacy and failing to start their sentences with 
imperative verbs. After providing this intervention pupils were asked to write a new method, where 
many used imperative verbs, adverbs and included more scientific literacy (Figure 4.7). However, further 
opportunities to practice method writing is needed to ensure the learning was meaningful and not 
simply surface learning. During the PTE a significant focus was given to scientific literacy, such as 
introducing scientific key words and method writing. However, moving forward a more holistic approach 
to improving pupils’ literacy skills needs to be taken and the development of the pupils’ oracy and 
reading skills will be considered equally important to the written literacy and will be included within my 
planning process (Dauncey, 2013, p. 17).

Similar to literacy, a specific aspect of numeracy was given focus, this was graph drawing. During the PTE 
it became clear that pupils found it difficult to draw graphs to present data, therefore a Year 9 skills 
lesson where interpreting data was the focus was planned. When planning this numeracy task careful 
thought was given to ensure the task could be differentiated to suit all abilities (Figures 5.3-5.5). This 
lesson was used to provide pupils with opportunity to practice this skill and receive verbal feedback on 
how to improve, a discussion as a class surrounding the success criteria was also promoted. Even though 
data interpretation is important for everyday life (Glazer, 2011, p. 183-184), future planning needs to be 
extended to include other aspects of numeracy. As the PTE continues, I will attempt to ensure my 
planning includes numeracy to promote the development of the pupils’ reasoning skills and the 
knowledge of how to apply their reasoning in their everyday lives (Dauncey, 2013, p. 10).

Out of the three cross curricular responsibilities, DCF was by far the hardest to implement. The planning 
and implementation of the DCF during the PTE could have been improved as my misconception that DCF 
always required I.T. equipment hindered this process. When I was able to provide a computer lesson for 
a Year 8 class, pupils were able to develop their knowledge through a research-based lesson, producing 
individual resources as a result. However, this lesson could’ve been better implemented had I provided 
pupils with more direction, such as handouts stating the success criteria. Moving forward I can better 
implement the DCF by including tasks, such as classroom talk and using interactive tasks such as quizzes 
that involve the use of phones which can also be considered part of the DCF (Welsh Government, 
2019b).

Employing a blend of approaches was originally thought to be the most natural principle to implement 
during the PTE. Especially since the Science AoLE provides many opportunities to use both teacher-led 
approaches and pupil-led approaches to teaching. However, in practice implementing this principle 
correctly and gauging what approach to use and when was sometimes challenging and occasionally 
required a second attempt to find the correct balance. An example of this was a Year 7 investigative 
project where the approach to scientific inquiry was introduced via the TASC wheel method (Figure 7.2) 
at School X’s request (Wallace et al. 2012, p. 61). During this lesson a pupil-led approach was taken and 
minimal instruction was provided. However, it became clear that pupils were lacking in confidence and 
perhaps the tools needed to complete the task and therefore, a varying level of support was needed 
(Figure 7.4) (Wallace et al. 2012, p. 60). The balance between direct teaching and pupil-led learning was 
lacking and this affected the delivery of the lesson as highlighted by my mentor in Figure 7.4. As a result, 
I adapted my planning for the second attempt at this lesson to add an authentic context for the inquiry 
to enable the pupils to form links to the subject content (Ku et al. 2014, p. 253). I also planned to 
provide direct instruction and mini-plenaries at intervals throughout the lesson clarifying what the pupils 
should be doing and what to do next, therefore avoiding unguided practical work (Kirschner, 2006, p. 83) 
2006, p. 83) by giving the pupils the tools to know what to do and how to succeed. This balanced
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by giving the pupils the tools to know what to do and how to succeed. This balanced approach 
appeared to be more effective and the pupils responded well (Figure 7.7). A similar issue occurred 
again with the same Year 7 class. Here I attempted to teach the concept of forces through an 
interactive circus task (Figure 8.2). However, as suggested by Shamsudin (2013, p. 585) it was difficult to 
maintain the pupils’ motivation and the practical tasks at each station became distractions. As a result, I 
once again adapted my planning to involve more direct instruction and higher order questioning to 
ensure that the pupils understood how to attain the success criteria. This approach appeared to be more 
effective at engaging the pupils with the learning, however some pupils began to become distracted 
when too much direct instruction was used. 

That  said, I have mostly  been  successful in  planning and  using practical tasks during the PTE (Employing a 
blend of approaches illustrative example 3). Using practical tasks has been particularly beneficial in 
giving pupils a hands-on experience with parts of the curriculum that are often hard to visualise or 
explain by direct instruction alone. These tasks have also promoted meaningful discussion 
surrounding the relevance of  the scientific content  being learned and as a result has simultaneously 
provided opportunity for pupils to practice their oracy (Ofsted, 2013). However, on occasion the 
purpose  o f these  practical tasks has not  always  been  made clear to the pupils during the explanation  and 
therefore may not  reach their  full potential in  supporting pupils’ knowledge and  understanding (Ofsted, 
2013).

Continual professional development  is key to improving a teachers’ practice and  dependent  on evidence-
based  reflection and reflection in action. I will continue to reflect in action but also ensure that I use 
evidence-based reflection to continually adapt and improve my implementation of the 12 pedagogical 
principles. There are  two clear areas which  need  focus.  Firstly, when  planning AfL strategies I will ensure 
that  they are  ‘fit -for-purpose’ and  differentiated  to suit  all pupils (Donaldson, 2015) and incorporate time 
for  meaningful feedback  (Assessment  Reform Group, 2002).  To  ensure  successful implementation of  AfL, I 
will use a range of resources such as TES and Teacher Tool Kit to source the strategies that are most 
suitable. Secondly, I will continue to use a blend of approaches in the form of inquiry-based learning, 
practical tasks and  direct  instruction, however a balance will be developed  to ensure  the pupils are  given the 
tools needed to succeed. I will do this by breaking up the pupil-led learning to include aspects of 
direct  instruction  and  AfL. I will also  ensure  that  I make the purpose  of  the activities and  the link  to the 
scientific  context  clear to all the pupils (Ofsted, 2013).
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