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Introduction 
School education is the pedestal to build future prosperity and enable children to escape the cyclical 

effects of poverty and depravation. Therefore, it is of utmost importance to analyse how learning 

takes place and investigate how a teacher can stimulate cognitive development which will lead to 

academic attainment. This is of particular interest at a school like Faraday1 Community College, 

where the local unemployment rate was 14% (Nomis, 2013), up to 45% of people have no 

qualifications and 35-55% of local residents are economically inactive (DataShine, 2011).  

Within this school, I have chosen to focus on 9b/Sc8, the bottom set Year 9 group with 15 students 

in total; 13 with EAL, 3 with SEND “statements”; not mutually exclusive. Their attainment in Science 

                                                             
1 Faraday is used as a pseudonym to preserve anonymity of the school and will be referred as such hereafter. 



has been historically low, but some students excel in other subjects around the school – particularly 

Mathematics. By focussing on this group for this assignment, I hope to investigate and evaluate how 

best to engage and teach this group, to build and maintain curiosity in Science, and also boost 

attainment. I would also like the students to take more ownership of their education, where I would 

act more as a supporting figure than a traditional teacher didactically leading learners from the front 

of the class. Currently, the layout of the room is in rows, with students in an alternating gender 

seating arrangement as theory suggests is optimal (Wong, 1997). This may seem to adhere to the 

traditional classroom environment, but I do not wish to sacrifice the attention and focus this 

arrangement offers for the sake of a more visibly collaborative layout.  

This reflective process will no doubt enable me to enhance my practice and learn the impact of a 

particular learning theory. 

Learning theory 
Considering I am focussing on a low ability group, I felt that a learning theory designed to build upon 

existing knowledge, reconciling it with new information and one that promoted thinking via thought 

provoking questioning was apt. For this reason, I have selected scaffolding within social 

constructivism, a “theory of learning, and … also a theory of knowing” (Walker & Lambert, 1995 p. 

1). 

Constructivism has many of its roots in the work of Piaget (1928) who postulated that students’ 

development is in age determined stages and learning happens when information is allowed to be 

organised, assimilated and accommodated. Bruner (1966) built on this constructivist approach to 

learning, but instead of age related stages like Piaget, Bruner integrated these stating that learning 

need not be in this sequential order, and that the teacher can guide the pupils through a process 

called “scaffolding.” This means that students can be guided by effective targeted questioning, 

differentiated, appropriate resources and modelling from their individual starting points to what is 

currently deemed in the scientific community to be the “correct” belief. However, for this to be 

effective, the child’s starting position must be obtained. 

Vygotsky (1978) coined the notion of a Zone of Proximal Development, a hypothetical area between 

what a child is able to achieve on their own (their current level of understanding) and that which 

they can achieve under the guidance of a More Knowledgeable Other (MKO). He summarised this 

concept by saying “what a child can do today in cooperation, tomorrow he will be able to do on his 

own” (ibid). Identification of this ZPD for each student would be critical to any constructivist learning 

approach in order to differentiate the teaching to suit all students. This related back to knowing each 

child’s starting position. As is stated in Capel (2009), “a determining factor in lesson preparation is 

the knowledge that learners already possess.” It is not just about consolidating past learning and 

knowledge, but filling in any gaps and building on it. 

Although both Piagetian and Vygotskian models share the importance of collaboration of one form 

or other, Piaget necessitates the linear biological maturing and development of the child’s brain 

before any real learning can take place. I appreciate the benefit that a Piagetian cognitive conflict 

with its emphasis on previous knowledge and consolidation could have in my 9b/Sc8 class, but I am 

more interested in the Vygotskian social constructivism which is less based on the pure discovery 



element of Piaget and the child’s dictation of what is important to learn, but a model that is more 

reliant on the guidance and support of a teacher, the de facto MKO in the classroom, to accelerate 

learning in a more holistic manner. In implementing the MKO within the classroom in a social 

constructivist manner, I will not just rely on myself, but also use student-MKOs where possible to 

create a learning atmosphere conducive to collaboration, support and independence. 

Therefore it is imperative that students are not only aware of what they do know and what they do 

not (thus determining their ZPD), but also of the fact that there would be an MKO to support and 

scaffold learning to guide them to further acquisition. In applying scaffolding effectively within the 

student’s ZPD, I will mainly be echoing the work of Wood (2003) on contingent tutoring. Wood 

states that help is given at an appropriate level to ensure success. He states three main facets to 

intervention: instructional (how to support), domain (what to focus on next), and temporal (if and 

when to intervene). Lose (2007) elaborates on the five levels of support that Wood describes in his 

theory, ranging from the least help (Level 1) to the most (Level 5). 

Level 1: General verbal intervention 

Level 2: Specific verbal intervention 

Level 3: Specific verbal intervention with nonverbal indicators 

Level 4: Prepare for the next action 

Level 5: Demonstrate next action 

Another way of seeing this scale is from telling student things towards Level 1 to showing them 

things yourself at Level 5. In order to implement this scaffolding approach into my SoW and evaluate 

its effect, I will be discretising each activity into whether it requires me to tell a student what to do 

or show a student what to do. During the lesson, I will note down the major interventions and jumps 

in Levels I had to make for either the whole class or individual students. I will then, in evaluating 

each lesson, be able to look back at the activity to gauge whether or not it met my expectations. This 

analysis will help me to determine the mean Level of intervention for the group as a whole and for 

particular students. 

Unit of work 
Constructivism finds a natural home in the teaching of Science, as it is inherently an experimental, 

discovery led subject where new theories and hypotheses are based on existing knowledge and data. 

For this reason, this Vygotskian constructivism supplemented by Wood’s contingent tutoring as 

discussed in the previous section will be used in the planning and delivery of this unit of work. 

The unit of work that I will be focussing on with 9b/Sc8 is Physics: Energy. Appendix 1 briefly depicts 

a concept map of how this topic is taught (if it is) from KS1 through to KS4. The topic that I will be 

teaching is intended to be taught at Year 8, however due to timetabling, it is covered in Year 9 

instead for the lower “Band B” students. This topic spans on average nine lessons; only the first six 

will be explored in this assignment. 

Appendices 2 and 3 show the mind-map of the thought process in planning this unit of work, and the 

lesson-by-lesson flowchart respectively. Detailed lesson plans for each of the six lessons follow that 

in Appendix 4. Finally, a Unit of Work Cover sheet is also attached in Appendix 5 to show the 

teaching standards met during this piece of work. 



Evaluation 
In evaluating the effectiveness of this series of lessons, I aim to not only reflect on key observations 

that I made, but to be more objective, I have devised a simple pseudo-quantitative tool called the 

“Show and Tell analysis” to assist. The basis of this analytical tool is to discretise the five Levels of 

Wood’s contingent tutoring theory into “Show” and “Tell”, assigning each a unity value and tallying 

each time a major intervention occurs. The ratio of Show/Tell will then describe the extent to which 

the class relies on a teacher as an MKO, the amount of scaffolding required, and how much they are 

still in their ZPD by. The higher the number is from unity, the greater the scaffolding and 

intervention required by the MKO. The closer to zero, the more independent the students are, and 

they are probably not being stretched enough as they are well within their ZPD and can do most 

tasks without major interventions. 

“Tell” refers to interventions of Level 1 or 2, whereas “Show” refers to Level 4 or 5 interventions. 

Level 3 interventions will be assigned a value of one for both “Tell” and “Show” for the analysis as it 

refers to a mixture of the two. 

An important caveat for this type of analysis is that I did not conduct it separately for each student 

as it was not feasible. This means that I am analysing the class as a whole rather than individual 

students; a major disadvantage in this process. However, it will serve as an insightful benchmark for 

the teaching of this topic and allow me to reflect deeper into those extreme values for the ratio that 

arise. 

Lesson 1 
In the first lesson of this series, there was initially a bit of confusion from the students by the change 

in the classroom paradigm as they were more responsible for their learning and I was more of a 

facilitator. This was exemplified when students were redirected to use their peers, additional 

resources or texts any time they came directly to me for help. 

The first lesson starter (along with the starter activity for all subsequent lessons) was primarily 

aimed to elicit any prior understanding students had with regards to fuel and energy in general. A 

think, pair, share activity echoing Lyman’s (1987) work on the constructivist technique was used. 

This simple technique allowed me to gauge current understanding whilst also allowing students to 

build upon their own understanding in consultation with another student. Considering the fact that 

the students are sat in mixed ability rows, this also involves the role of one of the students as an 

MKO in that pair. In fact, an insightful observation was that the MKO will change depending on the 

student’s past experience and not on their ability on paper.  

As the first of such an activity in this Unit of Work, if involved me to model what I expected, but after 

which, I took the role as the facilitator. Without any other major intervention, the students came up 

with some points of value, including the observation that both chocolate and coal contain energy of 

some sort. The success of this method I felt lay in the time given to students to reflect at the start 

and think for themselves along with the opportunity to discuss ideas with their peers before relaying 

them across the whole class. 

The second activity, as a practical, involved me demonstrating what I expected the students to do in 

order to achieve what I had set out to. Furthermore, due to perhaps unclear instructions on my part 

at the start, one additional instance of modelling and another Level 3 intervention took place to 



support some students who were unsure on the activity. In order to promote a constructivist 

approach, in the demonstration of the practical, the theory was linked to observations that students 

would have made every day – in this case, to calories and energy information on food labels. In fact, 

during this activity, students became so engaged that they began to compare their lunch items for 

the day to see who was consuming the most energy. This then allowed me to simply guide their 

conversation to include the next big idea I wanted to get across – that of differing energy 

requirements for different people. Although this activity involved more intervention, it was one 

where I could see the learning taking place effectively in the realm of social constructivism. 

In consolidating and filling in any gaps to their knowledge of the topic, a true or false summary type 

activity was conducted. Involving students to verbally share their thoughts with the rest of the class, 

it did not involve any high level intervention on my part at all.  

Activity Show Tell Ratio 

Think, 
Pair, Share 

1 1 1.0 

Comparing 
food 

labels 

3 2 1.5 

True/False 
summary 

0 1 0.0 

Table 1: Show and Tell analysis for Lesson 1. 

Table 1 shows clearly the Levels of intervention that took place under the guise of “Show” and “Tell”. 

I expect any practical activity to have a ratio greater than one as it will surely involve modelling to 

show the students how to conduct themselves. I expected the initial starter to not involve any high 

level intervention, but I suppose being a new paradigm of learning, the students can expect to have 

some guidance and additional support at the start. I expect this to tail off though and future starter 

activities to be more student-led and involve fewer high level interventions. 

Lesson 2 
In line with Capel (2009) and De Jager (2002), the starter activity is based on finding out the 

students’ prior learning of this topic along with recalling the previous lesson’s work. This type of 

starter (although in different formats) is used throughout this Unit of Work. Targeted questions have 

also been a focus in the department as it aims to raise the quality of retention and recall ability in 

students. In a conversation on 26th November 2014, the head of department, S. T.2, reiterated the 

importance of this type of questioning as a starter tool to be used in lessons to improve recall.   

Activity Show Tell Ratio 

Targeted 
questioning 

0 2 0.0 

Pendulum 
practical 

3 1 3.0 

Cloze 
guided 

discussion 

0 2 0.0 

Table 2: Show and Tell analysis for Lesson 2. 

                                                             
2 Full name is not given to preserve anonymity. 



Prior to commencing the pendulum practical as a means to show students concepts like energy 

change and the overall conservation of energy, it was imperative to build a link to prior interactions 

and observations that students would have had. This link enabled students to construct further 

knowledge on different stores of energy and the mechanisms that allow transfers of energy to 

happen. Although not the focus of this series of work, it was interesting to notice that when I used 

the introduction to a song by the Black Eyed Peas (Adams, W. et al, 2009) to help imbed the concept 

that energy is only transferred and not destroyed, many students were able to remember this with 

ease. This perhaps provides supporting evidence to Gardner’s (1993) theory of Multiple 

Intelligences, and Musical Intelligence in this case. 

The plenary involved a class discussion which was scaffolded with cloze type statements. This was 

intended to act as starting points for the discussion, and as points to guide the discussion. The show 

and tell analysis illustrates that having the cloze to guide the conversations meant that fewer high 

level interventions were required and only minor probes and guidance were required to keep the 

students on track. 

As expected, the practical element featured the high level interventions as it involved modelling the 

activity and set-up to the students prior to allowing them to construct and test their own pendula. 

The constructivism came from allowing the students to work in pairs to explore whether mass or 

length affected the time period of the oscillatory motion. A few groups came up with some good 

predictions and experimental plans to test their hypotheses even though this was not explicitly 

asked of them. This was surprising as it showed me that this type of constructivism had the power to 

not just teach students about Science, but to potentially let them become Scientists. 

Lesson 3 
Having not done a class discussion as a starter before, I had to show students what I was expecting 

by modelling it at the start, and this involved a Level 3 intervention. This explains why the show and 

tell analysis has a non-zero ratio. This activity demonstrated to me for the first time during this Unit 

of Work that scaffolding does not always have to come from the teacher. I have discussed the use of 

student MKOs, but never the fact that students can provide scaffolding for each other too. This is 

natural during small group discussions, but I never saw the explicit link. 

In the heat transfer demonstration, a Level 3 intervention was made to redirect confused students 

as to how to conduct the practical safely to obtain relevant results. Furthermore, additional help was 

needed for a student who misunderstood the steps required, thus adding to the “Show” count. The 

possible reason for this could be that I decided to try to minimise the explanations at the start of the 

experiment, instead favouring the mention of a desired end goal and asking students to use the 

resources in the room to help them. In this type of constructivist lesson, I hoped students to search 

for the relevant information to help them solve a problem echoing Glasser (1998) and supporting 

the modern ideology that students should learn skills to find information rather than simply 

acquiring a large store of information. This type of learning is arguable much more valuable, but its 

classroom environment will not simply exist on demand. It will require repetition and training to get 

the students used to working in this kind of educational environment. 

For the last activity, instead of approaching the simple consolidation type summary, I opted to trial a 

mixed plenary. This focussed not only on the consolidation aspect, but more so on bridging the gap 



between this lesson and the next. For this, I wanted students to link the heating of materials that 

they had covered during this lesson, to the movement of particles that would be talked more about 

in the next lesson. The activity involved a class discussion on the description of the particle 

movement. What surprised me about this activity was that as some people were speaking about 

what they thought, two students at the back of the classroom were actually making notes and 

diagrams to further explain the particle motion. This was not required, nor was it expected, and 

when I picked up on it asked them what they were drawing, they responded to say it was a picture 

to help them understand the concept clearer. This to me really reinforced the idea of student MKOs 

and how useful they can be to help students construct meaning and collaborate. Obviously, I must 

ensure that the “correct” notions and learning is taking place, so I would still need to act as a filter 

for the discussion and correct any misconceptions as they appear. 

Activity Show Tell Ratio 

Class 
discussion 

1 2 0.5 

Heat transfer 
demonstration 

2 2 1.0 

Particle 
models 

3 1 3.0 

Table 3: Show and Tell analysis for Lesson 3. 

Lesson 4 
Linking back to the plenary of the previous lesson as I set out to, the starter of this lesson was to 

explain convection using the idea of particles. I had to use additional non-verbal cues to show how 

to do the step sorting activity, contributing to a Level 3 intervention. Reminding students to link this 

new knowledge to the previous lesson allowed them to link particle motion in convection clearer to 

the basics of what happens to particles as you heat a liquid. 

The practical arrangement was similar to that of the previous lesson, where instead of steps of the 

method, I provided the end goal of wanting to know the best insulator and conductor, having given 

all the material they needed. Showing them what was available amounted to a Level 3 intervention, 

but other than that, this practical was much more productive and effective than the previous time. 

Support resources for differentiation were available to anyone who wanted them, but many 

students chose not to use them, and successfully completed the experiment having planned it in 

their own ways. An observation from this type of experiment was that the students tend not to write 

as much, so there is not a lot of “recorded evidence” of learning happening. 

In this lesson, that problem was easily countered by the cloze based discussion that all the students 

were familiar with by this point. Appreciating the fact that learning is not just when knowledge is 

transferred to the student’s book, I also need to meet the school’s expectations for what is required 

from a lesson. 

Activity Show Tell Ratio 

Ordering 
steps 

1 2 0.5 

Conduction 
practical 

2 1 2.0 

Cloze 0 1 0.0 



guided 
discussion 

Table 4: Show and Tell analysis for Lesson 4. 

Lesson 5 
As the lessons and students’ progression move forward in this Unit of Work, it is possible to see in 

the show and tell analysis that fewer high level interventions are required. This implies that students 

are coming to terms with this method of teaching and the content material. However, as expected, 

practical activities will always include higher level interventions as modelling would be required. 

Even though infrared radiation would not have been taught at all formally up to now, it was easy 

enough to link them to observations that students would have made in the past including those of 

police thermal imaging cameras for example. In this way students can construct their own meaning 

on top of what they are already familiar with. 

Activity Show Tell Ratio 

Class 
discussion 

0 2 0.0 

IR 
practical 

3 2 1.5 

Cloze 
guided 

discussion 

0 3 0.0 

Table 5: Show and Tell analysis for Lesson 5. 

Another familiar cloze guided class discussion was used to consolidate learning of the lesson. It was 

here I noticed that the discussion was not as I entirely expected. There was a distinction between 

what I was doing and what an open discussion would be in a classroom setting. This is clearly 

depicted in Figure 1 below. The interaction was such that between each child’s response, I would 

make a statement or a question. What I wanted, however, was an open discussion. Figure 1 shows 

how the actual layout of the room can have an effect on the type of interaction I wanted. In future 

class discussions, I would try to recreate this “circle time” like format of talk between equals where 

eye contact is maintained between all participants. 

 

Figure 1: Difference between Q&A and Discussion (Skinner, 2010) 



Lesson 6 
The final lesson for this assignment but not of the Unit of Work was the one about types of energy 

sources. What was interesting to notice here was that although this topic was being taught in 

Science, it is also taught in Geography. This allowed a much easier constructivist link to be made to 

prior learning. As such, in this lesson, only one high level intervention was made.  

This was also a lesson where true student MKOs were made use of. The two students, who had 

already covered this topic as part of their Geography work, were told to help others and teach them 

about the difference between renewable and non-renewable resources. The efficacy of this method 

was evident in the targeted questioning session that followed. Most, if not all students, had made 

progress in their learning and were able to answer the questions asked to a high level of detail. 

The final activity was modelled to the students and involved paired work to sort out the various 

sources of energy into renewable and non-renewable categories. Collaborative peer work allowed 

for students to teach each other about what they knew about each energy source. They then shared 

what they learned together with the rest of the class, thus further enhancing the collaborative social 

constructivist approach. 

Activity Show Tell Ratio 

Wordsearch 0 1 0.0 

Targeted 
questioning 

0 3 0.0 

Sorting + 
sharing 

1 1 1.0 

Table 6: Show and Tell analysis for Lesson 6. 

Conclusion 
Planning and delivering a series of six lessons as part of a Unit of Work has offered many valuable 

insights into the application of the learning theory that I focussed on: Vygotskian social 

constructivism and Wood’s contingent tutoring. One of the most important learning points for me 

was that although there is pressure from the department to deliver content at a fast pace in time for 

exams and deadlines, there is a lot of value in allowing students to talk, share and reflect in a slower 

paced collaborative environment. Many instances of deeper learning took place where students 

were able to discuss and relate new scientific concepts in class to what they had previously 

encountered. 

The effectiveness of Wood’s scaffolding was also evident in the decreasing amount of high level 

interventions required for the same type of activities later on in the series of lessons. The show and 

tell analyses were a really useful tool in evaluating the amount of support students needed and 

where exactly in the ZPD they were. If I were to do this assignment again, I would separately tally the 

interventions made for each student in each activity, as this would then directly allow each student’s 

ZPD to be elucidated and the efficacy of scaffolding measures. 

This assignment has also shown me the importance of planning for progression. Maximum progress 

was achieved not when I told students what they needed to learn for exams and delivered the 

material, but when students took ownership of their learning and where learning was built on top of 

previous knowledge. This shows the usefulness of the constructivist ideology of teaching and 



learning. However, one of the major downsides to the work I have complete was that there was no 

objective measure to assess progress over the course of the entire set of six lessons. In future, I 

would set a diagnostic test at the start of the series of lessons and then the same again at the end. 

This would objectively allow me to assess progress and attainment for each student as they made 

their way through the set of lessons. 

In future practice, I will not necessarily always stick to social constructivism, but embed the positive 

aspects of building on prior learning, the use of student MKOs, and effective scaffolding to develop a 

teaching style and learning environment that reflects the class I am teaching, the topic being taught 

and most of all, something that I am comfortable in delivering to meet the needs of the students. 

Effective student learning will be a function of these and many other variables and not just solely of 

the learning theory being implemented.  
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Appendices 

Appendix 1: Concept map – Energy 

KS1 

No statutory requirement to teach energy. 

KS2 

 

Figure 2: Obtained from Year 5 Programme of Study for Science (DfE, 2013) 
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Figure 3: Obtained from KS3 Programme of Study for Science (DfE, 2013) 

KS4 

 

Figure 4: Obtained from KS4 Programme of Study for Science (DfE, 2014) 
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