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Editorial
The ‘Action Research’ approach to the ‘Continuing Professional

Development’ (CPD) of science teachers in Hertfordshire that was

started during the academic year 2006-07 sparked a lot of interest

both within the county and much further afield following the 

publication of the first issue of this booklet. More importantly, those

teachers who took part in the research felt that it made a significant

difference to teaching and learning in their classrooms.

It was therefore decided to repeat the process during the following

academic year 2007-08 and, this time, two broad areas relating to

teaching and learning in science were identified. Each area was led

by members of the county science team, who acted as mentors to

teachers taking part across both areas:

Development Area Lead Consultant

Interactive T&L in Science Jo Conn/Peter Hart

Assessment for Learning Dave Corbett

Those science teachers who opted to take part chose one of these

broad areas of their practice that they wanted develop. A team of

teachers then started work in each area. In the event, each team

consisted of about a dozen teachers. One meeting was scheduled

each term during the year for each of the two teams. At the initial

meeting teachers looked at background research in their chosen

development area; they were supported as they narrowed the focus of

their research to a more specific question and they were encouraged

to consider tools that they could use to assess the impact of their

action research in their own classroom. The subsequent meetings in

the following two terms allowed team members to delve deeper into

background research; review progress; support one another; share

findings with one another and consider how to share findings with a

wider audience.
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This publication contains articles that report the findings of a number

of the teacher researchers and covers aspects of both of the main

development areas. A number of other subject areas have expressed

interest in this approach to CPD and trials are underway within the

county looking at cross-curricular approaches to action research

based CPD. 

The work done in Hertfordshire to date appears to confirm the view

that action research has more long-term impact than traditional 

one-off courses, enabling competent teachers to carry out on-going

work on an aspect of their practice that is pertinent to them, relevant

to their pupils and to the needs of their department. Inevitably, 

emergent themes have led the researchers down other avenues,

often cross-curricular and whole-school in nature. Taking part in

action research has made the participants more prepared to ‘take

risks’ with their teaching and learning and made them even more

reflective about their practice. 

D. Corbett

Hertfordshire Secondary Science Consultant

P.S.

It is important to stress that action research is not a panacaea. It

helps competent, reflective teachers to develop and improve their

practice but, of itself, it will not transform failing teachers.
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Learning Focus

I wanted to use my research to:

• Improve the way in which students’ peer or self assessed

• Help students to understand the value of success criteria

• Improve students use of success criteria

I also wanted to develop the peer and self assessment methods 

within the science department and the resources for this.

The Research Process

I chose to work with my low ability Year 7 class. These students had

only been using the “Level-Assessment Tasks” for 3 months. They

had not developed the skills to work through the Level Ladders 

effectively or to identify areas that they needed to improve upon. 

I wanted to start by looking at simple success criteria and to then

develop this until they were happy to tackle a full assessment.

Before starting my research, I asked my Year 7 class to complete a

questionnaire asking their views about their science lessons and

their understanding of success criteria. The issues that arose from

this were

a. They found the level ladder far too cumbersome to begin 

working with

b. They believed the level ladder was more for my benefit as the 

marker than for them

c. They equated good science with neat, colourful, well displayed 

work

1Grevatt, A. (2006), Badger Key Stage 3 Science Levelled Investigation Tasks.

Badger Publishing Limited.
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“To Investigate How Success Criteria Can Be Used

To Improve Student Peer And Self Assessment”

Sian Linwood Dame Alice Owen’s School Potters Bar

Abstract

This research involved introducing students to the idea of peer and

self assessment using success criteria. The intention was to improve

the students’ ability to critique their own and others work.

As a consequence, the students were able to successfully complete

and level a longer end of topic assessment and the existing 

departmental approach to peer and self assessment has been

reviewed and new strategies implemented.

Context

I am in my third year of teaching at Dame Alice Owen’s school in

Potters Bar. As Head of Key Stage 3 science I had reviewed the

schemes of work in the department and introduced AfL into the

homework policy. Assessment tasks were used by all teachers 

following the KS3 schemes of work. Mid topic assessment tasks 

were produced by me and end of topic tasks were taken from the 

“Level-Assessment Tasks Year.”1 All assessments were marked 

formatively by teachers and the students responded to their targets 

in the following lessons. Over the 3 years, teachers within the 

department had become confident with formative marking.

Students had not yet developed the skills to use the level ladders 

provided with the Badger assessments effectively. I noticed that few

of them had a real understanding of how to improve their work using

the level ladders. 

When given the opportunity to develop AfL in the classroom I chose 

to focus on the students understanding of success criteria when

doing work.

1
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As the students became confident with using success criteria and

how they could be used to assess and improve their work I 

re-introduced the Level Ladders and how the students should use

this as they worked through an assessment.

Finally students felt happier about reading Level Ladders and they

were able to use them to assess exemplar work and provide a

National Curriculum Level for the work. They still ticked or crossed

the success criteria and wrote 2 positive comments and 2 targets for

improvement.

Outcomes of the Research

As a result of my research, I am convinced that the Year 7 class are

happier and confident about how to mark their work effectively.

Questionnaires show that they now use the success criteria when

completing tasks and that they look back on their targets to help

them revise. Students hand in their end of topic assessments with

their Level ladders ticked off (or highlighted) and some have even

stated what their targets are before I have marked the work. They

have identified the information that they are still unsure of and have

asked for clarification.

Student results have improved throughout the term and they have all

increased their sub level between the Christmas exams to the Easter

exams.

The most pleasing aspect of this research has been the students’

enthusiasm to improve their own and others work and their ability to

identify what it is that they still need to learn in order to improve.

4

After feedback from these questionnaires I realised that to help them

to improve their assessment I would have to provide them with very

simple success criteria to begin with. I began by creating simple tick

or cross stickers for line graphs and tables. For example: 

Pencil + Ruler

Headings

Units

Repeats

Average

The students responded very well to the stickers and when they were

later set a test they began to write down the success criteria at the

side of their page and tick them off. This indicated to me that the 

students were now aware of what made a successful graph/table,

and that they were using the success criteria for their benefit.

I then developed this idea to a range of other activities that required

more detailed success criteria. I kept the format the same within a

table and a column for ticking or crossing. Students carried out a few

of these to peer and self assess. They were then asked to write 2

good points and 2 targets based only on the wording in the table. 

The target setting with the strict instruction to only focus on wording

in the table led students away from the neatness, colourfulness of the

work and focused them on the science within the work. They began

to write useful targets and their peers could then respond to them

improving their work.

The students were then asked to list the success criteria for an 

activity themselves, use this to complete a task and peer assess each

other. Again, stating 2 positive comments and 2 targets from their

success criteria.

3
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“To Investigate The Effectiveness Of Different

Strategies In Promoting Discussion And Thinking

Skills”

Jo Pennington Cavendish School Hemel Hempstead

Abstract

This research involved comparing the use of three different strategies

aimed at developing students’ discussion and thinking skills in 

preparation for the demands of the Key Stage 4 science curriculum.  

A combination of two strategies proved most effective in terms of 

boosting students’ confidence and engagement.  It also developed the

teacher’s questioning skills, particularly the use of rich questioning.

Context

I am in my second year of teaching science in my current school. 

I took on extra responsibility as literacy coordinator this academic

year. One of my professional development targets was to develop my

questioning skills. Completing this action research helped me to do

this and to develop my teaching across all my classes.

Learning Focus

With the science curriculum at Key Stage 4 changing in 2007, I 

recognized how important students thinking skills are and how these

need to be developed at KS3 to prepare them for KS4. My 

professional target was developing questioning skills so I thought it

was a good opportunity to combine questioning and thinking skills.

Research by Scott and Ametller1 suggests that ‘meaningful learning

involves making connection between ways of thinking and talking so

that the learner sees how any new ideas fit with existing 

understandings’ This made me think about how I could (a) increase

students responses to questions by getting them to think before

answering and (b) promote an environment where they feel safe

about answering questions. 

6

Conclusions

The students like the way they can peer and self assess. They have a

clearer understanding of how to use success criteria and what to do

when there is an element they have not understood. Students feel

confident that they can achieve the next level in an assessed piece of

work and they know what to do in order to help them get there.

Implications for Practice

The ‘training’ process that the student’s underwent in order to access

the higher level activities was essential. Students needed a clear

structure and easy introduction to success criteria before being able

to access levelled information. The students response to each other’s

marking and the quality of their work has convinced me that the

activities are worthwhile being introduced to the whole department.

As a result the stickers have been introduced into the SOW and will

be used by all classes as they enter Year 7.

I have also developed peer and self assessment resources during the

research which I have introduced to the whole department and the

school’s Teaching and Leaning Forum. The ‘training’ process has

been built into the scheme of work in order to improve students peer

and self assessment across KS3. 

5
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1. Allowing students time for discussion before asking for answers 

to questions

2. Using a ‘Randomometer’ – a simple computer program that 

selected students at random to answer questions 

3. Traffic Lighting – students using red, yellow and green cards to 

indicate their confidence about answers to questions 

Throughout the study I tallied the timing of the responses of students

to questions, allowing me to compare each strategy. I also gave out a

questionnaire to see which strategy the students felt they preferred,

why and whether the strategies made them feel more confident

about answering questions.

Outcomes of the Research

At the beginning of the research, I thought that strategy 1, allowing

discussion time, would be the strategy that would promote more

responses to questions. Students did indicate that they preferred this

method as they were able to discuss ideas and see if other students

had similar ones. However, when analyzing the data on responses it

was a close between two strategies, discussion and traffic light cards.

The results indicated that the students did not like the randomometer

and, after experiencing for myself, I can understand why. When the

program is started, students think about who is going to be randomly

selected to answer the question rather than about their response to

the question. 

1Scott, P. and Ametller, J. (2007). 

"Teaching science in a meaningful way: striking a balance between ‘opening up’
and ‘closing down’ classroom talk.". School Science Review, 88(324), 77-83.

2Black, P. & Harrison, C. (2004) Science inside the black box: 

Kings College London. London: NFER/Nelson.
8

Developing a question for my research was difficult. However, 

following discussions with various colleagues and as a consequence

of my background reading, my aim was to encourage greater

responses to questions. Whilst researching about my focus I read

about rich questions “A rich question is one that cannot be answered

immediately but rather requires the learner to work on a series of

smaller questions” (Black and Harrision2) When reading this it made

me think about students responses to these questions and how to

develop strategies to increase their responses. Black and Harrision

further suggest that “demanding questions require time for learners

to work out an answer” so suggesting allowing greater 

waiting time for answers. I wanted to focus my action research on

strategies and to discover which ones students preferred.

The Research Process

As stated before I wanted to use questioning as a tool to develop

thinking skills in the classroom to help students prepare for the new

KS4 science curriculum and I also wanted to encourage them to use

these new skills across the curriculum. This study will also help me

develop as a practitioner and will impact on my other classes in

terms of how I question them. If my action research works then the

learners in my class should be more confident and should be using

thinking skills to help them answer questions.

For this action research I focused on one group – my Year 7 class.

They were a very boy dominated and, when answering questions,

were limited in their answers even when given a more open question.

I recognized my own limitations in asking more open questions so I

felt that I needed to do a study that would encourage me to ask more

such questions and encourage students’ responses to be detailed.

After reading research articles and a lot of background discussion

about different methods to encourage answers to questions I came

up with the three different strategies that I wanted to compare:

7
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Conclusions

The impact on my teaching was monitored by having lesson 

observations focused on questioning. I believe that I have learnt how

use rich questions within a lesson; how to build confidence of 

students in answering such questions and that I use more rich /open

questions in my teaching. 

I have found this process extremely worthwhile and my students have

started to gain the thinking skills they need for the new Key Stage 4

curriculum. It has caused me to look at my questioning skills and 

I have seen a big improvement.

Implications for Practice

I have shared my findings with colleagues in the science department

and I intend sharing them with the school Teaching and Learning

Group. It contains a representative from each department and meets

every half term to share good practice throughout the school. My

research was also shared during an AFL review that took place in

school and is one strategy will be placed into a good practice booklet

which will be available for all staff in the school

10

Following the outcomes of the questionnaires, I started to combine

the two more successful strategies. Students were then given the

opportunity to discuss answers in small groups before they show

their cards. [Red - not sure; Yellow- have an idea; Green - confident

with my answer] This has greatly helped them with responses and

they have provided feedback that indicates they like this method.

Before this whole process I had not used traffic light cards. I was

really surprised at how fantastic they have been in supporting my

teaching and students learning, so I have gained a great teaching tool

which I have started to use for other things e.g. understanding of the

work set.  Much of my questioning with all my classes is now more

open and rich compared to before this research. 

The questionnaire highlighted another important issue. All students

had indicated that they did not like volunteering answers as they were

scared of being laughed at by other students - a confidence issue.

However they stated that they liked the different strategies because

they were more likely to volunteer an answer, so my research has

helped them with confidence in answering questions which, 

hopefully, they will take to other lessons. I noticed an increase in

responses to questions since starting the process. Students who

were not willing to answer questions at the start of the year seemed

more confident in trying to answer questions as time progressed. 

I also noticed that the students were using greater thinking skills as

their answers to questions were of a better quality. My aim was to

combine questioning and thinking skills. Over the course of the

research I noticed that my students were thinking more before

answering questions and that their responses were a lot more

detailed and accurate. 

9
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In reference to The Mastery-Orientated (MO) pattern5 the author

observed that the MO group performed better and engaged in 

self-instruction and self monitoring, and their response to new 

problems and obstacles was more determined with added confidence

to succeed. 

On the basis of being part of a pilot positive psychology programme

(Penn Resilience) and combining this with whole school initiatives for

Assessment for Learning I wanted to use these ideas to develop a

strategy to introduce a completely new idea to year 10 GSCE groups

when having to tackle ‘Science in the News’ coursework. I wanted to

introduce an approach which would link skills students were already

learning from others areas of the curriculum, especially Humanities

and English, and at the same time instil a positive and cognitive

approach to their learning.

I selected a middle to top ability Double Science group planning to

introduce the ideas during the first term and then to repeat them the

second term. If successful, I then wanted to disseminate the ideas to

the rest of the year group via other members of the department.

1 Paul Black and Christine Harrison 

(2004) Science inside the black box nferNelson

2 K Reivich J Gillham, T Chapman and Martin Seligman From Helplessness to

Optimism  Chap 14 Penn Resilience Programme pages 223-235

3 Jane Gilham Karen Reivich Cultivating Optimism in Childhood and

AdolescenceAnnals AAP55P223

4 Martin P Seligman 

(1995)The Optimistic Child

5 Carol S Dweck  Self Theories.

(2000) Their Role in Motivation, Personality and Development Philadelphia

Psychology press
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“To Investigate How Group Assessment Followed

By Peer Assessment Helps Students To Progress

In Their Skills Approaching The Tasks For ‘Science

in the News’ Coursework”

Shirley Dabek Astley Cooper School Hemel Hempstead

Abstract

This study involved using an AfL approach to introduce the skills

required to complete the GCSE ‘Science in the News’ coursework. 

A middle to top double science group was selected as this group was

completing the GCSE after one year. Students carried out peer and

self assessment tasks to improve their preparation for and 

completion of their coursework tasks.  The approaches used helped

the students and will be replicated across the school science 

department.

Context

Assessment for learning through self and peer assessment has an

essential role in formative assessment1 as this enables students to

have a clear idea of the tasks and the opportunities to ask questions,

correct ideas and to improve their skills. This is not a simple 

procedure as it must be planned in a careful series of steps in order

to achieve successful outcomes. Often students are asked to 

complete a new task, when they have not had any previous 

experience. If this task involves examination coursework, pressure

builds up. Looking at this form of assessment helps to cultivate 

optimism and hope, aspirations ‘ I can do this’. In reference to 

positive psychology and research2 I have looked into developing 

cognitive styles and problem solving skills.  To give students belief

and strength in their own abilities to succeed enables them to

become much more positive and in control of their own learning3,

moving away from ‘I am stupid, I never do well.4

11
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• looked at another student’s preparation

• used the assessment grid check to see if all skills could be met 

from the evidence and asked questions where necessary

• added comments on how to achieve the higher marks

• looked again at their own work and made a list of the things to do, 

particularly including graphs, tables and a bibliography

Students worked hard together and then self assessed their work to

fine tune how they could improve. These comments were written in

their exercise books so they could use these as reference for future

tasks involving ‘Science in the News’. 

Before the students started I gave them a questionnaire (Q 1) to give

me some base line data. After the activity they were asked to 

complete a second questionnaire. The task was then completed and

marked according to OCR specifications. On the basis of the feedback

and marks students were asked to write five points in their exercise

books listing how they could improve the task next time as a 

‘Self Assessment’ activity and record. These activities were deployed

during the first term.

The same group of students was tracked when completing their 

second ‘Science in the News’ task, ‘Does the UK need more nuclear

power stations?’  The idea of this was to see if the students had

retained their learning from the first task and used both the peer and

self assessment activities. To test this further, this activity was largely

delivered by another member of the department who had already

been briefed about the process. Assessment for learning activity was

carried out slightly differently. Students were given the task, asked to

refer back to their 5 points and given one week to research. Before

the written task, students worked in pairs to assess each others

work. They had six questions to ask based on the skills. They were

also asked if they could now guide another student through the tasks.

Finally a self assessment activity noting what they had learned  and

listing things that they need to do before carrying out the written

timed task-under exam conditions. This was aimed to help the 

students improve on their original marks.

14

Learning Focus

I wanted students to

• become more confident in their own abilities to achieve-confidence

and in control of their own learning

• learn from each other.

• accept new ideas from one another and to give constructive 

criticism to somebody else in the group.

• take onboard ideas and to use these to improve.

From my own point of view, I wanted to

• share the successful parts of the process with other members of 

the department prompting them to use the same methods with 

their groups.

• see how the ideas would fit in to the whole school approach for AfL 

The Research Process

I started by using a power point presentation using the buzz words,'

Assessment for learning' and an introduction on 'Drugs and You'.

Students were instructed that by sharing ideas and using group

assessment they would learn how to carry out their own ‘Science in

the News’ topic. The idea was that they would become familiar with

the skills required and using information to evaluate and justify a

problem e.g. Is it right that smoking is banned in public places?

However, the underlying question was: ‘How would you set about 

this task’?

In pairs/threes the students were instructed to look at pieces of

coursework and assess how these have produced the evidence to

award marks for each skill, using the exam board assessment 

criteria. They were then encouraged discuss and agree within the

groups what this involved.

They were then given their own title ‘Should the use of cannabis be

legalised?’ and they were given time to prepare for this task.

Following that, in pairs they 

13
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Conclusions

The introduction to the initial AfL task appeared to be most effective.

Looking at the feedback data after the initial task most of the 

students felt that initially they could have only spent about ten 

minutes writing. After AfL all were confident how to tackle the task

and felt that they could easily write about it for over an hour. 

They also felt that they could judge the reliability of the sources. 83%

felt that they could now guide somebody else through the process

and 90% felt that the lessons had made them feel better and more

confident in the abilities to achieve well in ‘Science in the News’.

Interestingly this entire group performed much better than the group

from the previous year. This activity was also shared with the second

group. The idea is to disseminate this learning to all groups when

introducing ‘Science in the News’.

Implications for Practice

One interesting fact that materialised was that students had had 

experience in assessing other students work in English. I would now

like to compare this model with others used in other areas of the

school and see if there can be a combined cross-curricular approach

to this form of learning. 

16

Outcomes of the Research

All the responses from the questionnaires were collated from the

original mixed gender group of 31 students. 82% of the sample

agreed that after AfL and  peer assessment they could meet all the

criteria necessary for the task. They produced a list of ideas on how

to improve the coursework task:

• put the data in order, use relevant information and include 

more data

• plan and draw graphs 

• look at reliability

• justify any conclusions

• consider the socio-economic data

The initial class which involved the power point presentation and

introduction to AfL was also observed by the LEA inspector. 

This was well received both as an Ofsted objective but as part of the

whole school initiatives. 

Statistical analysis

A final t-Test was carried out on the actual marks achieved on

Science in the News 1 and Science in the News 2. t value of 1.676

was not significant at the 5% level. This indicated that the original 

AfL activity had most effect and the second feedback activity helped

to improve the low scoring candidates.

15
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Discussion skills within science are becoming increasingly important,

especially with the new KS3 and KS4 curriculum changes that 

challenge students to evaluate the validity of different statements

made about scientific data and research. In order to train students

effectively for new style assessment it is necessary to give them

opportunities to practice talking and arguing viewpoints of a situation

constructively. Concept Cartoons were developed exactly for this 

purpose and  therefore presented themselves as an ideal tool to use

for this Action Research. 

I decided to focus my research on a mixed ability mixed sex Year 8

group consisting of students with KS3 target levels of 4-7. The set is

quite chatty and several of the most talkative members of the group

have a somewhat disaffected attitude towards science. I chose to use

this group for the research with the aim of getting students to use

their innate linguistic skills to tackle problematic topics within their

science curriculum. 

Learning Focus

The purpose of my research was to:

• promote high level discussion on science topics using Concept 

Cartoons as visual stimuli

• assess the impact the use of Concept Cartoons has on developing 

quality reasoned discussion amongst students 

• research how best Concept Cartoons can be implemented within a 

lesson to maximise the learning opportunities arising from them.

Anticipated outcomes were increased engagement of students in 

scientific problems posed to the class and improved rationalization

skills.

1B. Keogh & S. Naylor (1997) Concept Cartoons, Millgate House Education

18

“To Investigate The Use Of Concept Cartoons As A

Strategy To Develop Effective Talk In Science

Lessons”

Kerry Bromley Hemel Hempstead School Hemel Hempstead

Abstract

This research involved using ‘Concept Cartoons’1 as a stimulus for

promoting insightful discussion on a variety of topics within science.

The Concept Cartoons used in this research were cartoon landscapes

that showed several characters arguing about an everyday situation

to which scientific thinking could be applied. Students were 

encouraged to form opinions about the cartoon characters’ 

statements and justify their viewpoint. Student responses to the 

tasks set around Concept Cartoons showed that they were useful for

exposing common misconceptions and that they increased student

willingness to participate in discussion type activities. 

Context

I am in my second year of teaching having joined the Hemel

Hempstead School Science Department in September 2006 as an

NQT. My primary focus for CPD throughout my training year was 

centred on effective behaviour management. This has become far

less of a challenge to me with confidence and experience gained in

my first year therefore it was appropriate to set new targets to

improve my teaching practice.

Several members of my department were involved in Action Research

studies during my NQT year and found it to be an enriching 

experience that really developed a reflective approach to teaching and

learning. I was therefore very keen to be involved in this year’s studies

focusing on effective talk in science, especially as I had several 

classes that did not readily engage in scientific discussion.

17
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After I raised the problem I was having with other members of my

department at a faculty meeting it was suggested I get students to

nominate a scribe in their group to make notes of their discussions.

This method worked much more successfully. By formalising the 

discussion tasks into a ‘meeting’ between small groups of students

with one student acting as the secretary taking notes students

seemed to approach the tasks in a more focused way. 

Over the course of the study I undertook four lessons where quality

discussion was one of the key learning objectives. Two of these were

discussions prompted by a practical activity whilst the other two used

Concept Cartoons. Records of these lessons, amongst others, were

written in my lesson logbook.

Outcomes of the Research

This research highlighted the lack of planned discussion activities

within my lessons. The results from my random questionnaire at the

start of my study showed that whilst many students thought the

teacher in science asked them lots of questions, few thought they

had opportunity to ask other students questions or to challenge other

students’ ideas about science.

After the study there was a marked improvement in the number of

students that agreed they did ‘challenge other students’ when they

thought they had said something about science that might be wrong.

More students also said they were given the opportunity to discuss

things in science. I made a much more conscious effort because of

the Action Research Project to actively plan discussion type activities

within lessons and this was recognised by the students in the test

class. 
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The Research Process

Prior to the study I gave a random sample of students within the

class a questionnaire on how much discussion they felt they did in

science. The intention was to repeat the same questionnaire with the

same students at the end of the study to see if there was any

improvement in their responses due to the use of Concept Cartoons.  

Concept Cartoons, taken from the book Keogh and Naylor book or

created by myself, were used with my Year 8 set on a topic-by-topic

basis. I aimed to record the discussions resulting from the Concept

Cartoons in order to analyse the quality of talk occurring from these

exercises. In addition to this I kept a logbook of lessons noting the

level of engagement students showed on a variety of discussion tasks

including responding to Concept Cartoons. I also recorded the 

different ways I had introduced and used the Concept Cartoons and

the impact that had on how students interacted with the drawings. 

Initially I had planned to use a tape recorder to capture student’s 

discussions. I tested this method of collecting data during a lesson

where a model of the human gut was used. Students were given a

variety of questions to prompt discussion. The audio equipment 

available was a limitation to this method as it was large and 

cumbersome. It was not possible to move it from group to group

without disturbing the groups. I left the tape recording with the

instructions ‘to act as if it (the microphone on the desk) wasn’t there’.

The transcript from this lesson uncovered a variety of student

responses to being recorded, none where they were behaving as they

naturally would. In the cases where a support teacher or I supervised

a group with the microphone they relied heavily on teacher input to

guide their discussions. Where groups were left unsupervised with

the microphone students could not resist the urge ‘play up to 

camera’ by making silly comments or noises. It was clear from this

first lesson that unless the recording equipment was concealed a

better method of collecting records of the students’ discussions

would be required.
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In the course of the research I found other tasks could also be 

effective in promoting quality discussion. In one particular lesson the

class was split into two large groups (12 to 13 students per group)

and given the task of designing and performing a role-play to 

demonstrate the circulation system with a few limited props. 

During this a lot of thoughtful discussion about how the heart

pumped, where blood became oxygenated and deoxygenated and how

to accurately represent each part of the circulatory system ensued. 

Conclusions

Through this research it has become apparent that students are not

used to using discussion skills in science and therefore there is a real

need for science practitioners to actively plan opportunities for 

students to practise them in lessons. 

Concept cartoons certainly provide a useful starting point for a 

discussion. However my research does question how well it 

stimulates quality talk between middle to lower ability students.

There is a mental block with many students that makes them 

reluctant to discuss different viewpoints about a topic as they simply

want to know ‘the right answer’. My current belief is that challenging

this attitude through discussion activities where the discussion is

given as much value as the scientifically correct answer would 

eventually effect a change in students’ outlook. 

Discussion type activities require careful management and grouping

of students is often crucial to the success of the activity. Mixed ability

grouping worked well with Concept Cartoons. Higher ability students

initiated discussions and also prompted lower ability students with

questions so all members had input. Discussions flowed more 

naturally when scientific topics that were controversial or had an 

ethical slant were used. 
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The Concept Cartoons were used with varying success to promote

quality discussion. I found that the first time students used them

despite clear instructions they did not really understand the 

discussion task. It took a couple of lessons using this type of stimulus

for students understand the outcome that was expected from them 

(a discussion on the merits and drawbacks of each cartoon figure’s

statement leading to a conclusion about the scientifically correct

answers to the situation being portrayed in the cartoon). 

On analysis of the transcripts from the Concept Cartoon exercises it

became apparent that whilst they were getting students to talk to one

another about a scientific topic there was little depth to many of

these conversations. For example when given a cartoon asking ‘what

happens to your blood when you stand on your head?’ several 

students’ responses started and finished with ‘nothing happens, it

doesn’t make a difference’. Another common approach to the 

cartoons was to simply state which of the cartoon figures the 

students’ agreed with and disagreed with, with no attempt to justify

their opinion. E.g. ‘I think top two (cartoons’ statements) are right but

the bottom two are false’. There was the odd exception where 

students did give fuller answers prompted by the cartoon figures for

example one child said ‘nothing will happen to the boy upside down

because the blood valves will push the blood in the right direction’

however these responses were always from the more gifted students

(with level 6-7 SATS targets).

The Concept Cartoons got a better response when they were based

on a contentious issue with ethical/moral aspects compared to when

they presented a purely scientific problem. For example students

engaged in much more heated debate over the statement ‘only

homosexuals get AIDS’ compared to ‘ice floats on water so the ice

must get heavier as it melts’. Also Concept Cartoons engaged 

students better in cases where we could test the theory being 

discussed, as with the headstand Concept Cartoon where a volunteer

stood on his head for a couple of minutes and we examined the

effects to his circulation by noting the colour of his skin at different

parts of his body (head, fingers, toes). 
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“To Investigate How Effective Using Success

Criteria Is In Improving Students Levels In

Scientific Investigation”

Stephan Eck Marriotts School Stevenage

Abstract

This research involved using success criteria to increase students’

skills in scientific investigation. Badger investigations1 were used 

with a level ladder. In the course of the research, it emerged that 

students often didn’t know how to use success criteria and so 

weren’t using them properly. After a change of approach whereby

students were taught firstly how to use success criteria, results

showed a significant increase in levels for those using them over

those not using them. 

Context

I completed my GTP programme over 3 years ago and I have an 

interest in improving Assessment for Learning practice within the

science faculty. At the moment students do not do very well in core

skills and scientific investigation skills is one area where the 

students significantly under perform. 

I wanted to focus on skills-based lesson objectives to try to address

this issue. I wanted to improve this by using success criteria and

modelling work. My inspiration from this came from reading 

“Science Inside the Black Box”2 and from discussing these issues

with members of my department and the Hertfordshire Science 

consultants.

1 Grevatt, A. (2006), Badger Key Stage 3 Science Levelled Investigation Tasks Y9

Investigations. Badger Publishing Limited.

2 Black, P., Harrison, C. (2004), “Science inside the black box- Assessment for

learning in the Science classroom”. nferNelson Publishing Company Ltd.
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Discussions related to activities students were actually going to do

were carried out with greater purpose than those that were purely

theoretical. The ‘hands-on’ element to the task was motivating and

made the discussion more relevant.

Implications for Peactice

I intend to incorporate planned discussion type activities within my all

of my classes from Year 7 upwards because I strongly believe they

have helped to develop my Year 8’s problem solving and questioning

skills. I will be sharing my findings with colleagues in the science

department at school during the next departmental meeting.

Additionally I am looking at implementing some discussion-focused

lessons within the department’s revised KS3 scheme of work. 
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Outcomes of the Research

Initially students did not use the success criteria. This led me to 

conclude that students need to be taught how to use them and they

need to be encouraged to use them. Secondly with a little bit of

research I found that success criteria were only sporadically used

within the school. Their use is not a whole school policy, so students

do not use them regularly. This may be an issue that I explore more

fully as I try to disseminate my findings.

Both classes started with the same average level. When used it led 

to a whole level improvement in their work and initially this led to an

improvement in motivation. Average level for the class using success

criteria was 5a, ranging between 4b and 7c and average level without

was 4a, ranging between 3a and 7c for those that did not.

However, when success criteria and level ladders are overused, 

students get “bored” with them- so they need to be used 

intermittently. This came through when I set up a learning contract

with students in the class based on my use of SEAL3. This has 

implications for the use this approach not only within science but,

more widely across the school. 

Conclusions

Using success criteria can dramatically improved students work - 

it is more focused and the learning is deeper. However, students need

to be trained in their use and encouraged initially to use them and

then to use them properly.

There has also got to be a departmental policy that insists on their

regular use. A co-ordinated whole school approach should work even

better.

3 Social and Emotional Aspects of Learning – my school is part of a county pilot

group on this initiative and I am taking a lead within the school.
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The Research Process

I decided to work with two reasonably parallel, higher ability Year 9

classes using A. Grevatt’s Badger Investigations, Year 8 and 91.

I wanted to compare outcomes for one of the classes where success

criteria would be used with outcomes for the other class where 

success criteria would not be used. I would then average the levels

for both classes and be able to make comparisons.

I asked both classes permission, explained why I was doing this

research and the process that I was going to use. Both classes 

studied the same material and, in order not to disadvantage any 

student, I taught both classes the material in exactly the same order

and in the same way, as well as I could. The only difference was that

one class used success criteria and the other did not. 

Some of my lessons were observed by a mentor from the

Hertfordshire county science team. After each observation, we 

discussed the lessons and possible improvements and/or differences

of approach that could be tried.

When I first analysed the results it was quite disappointing as I found

that there was no difference between the groups in their levels.

Because this was not what I expected, I asked the class with success

criteria why. The answer was quite revealing - they did not use the

success criteria because they did not know how to!

After discussions with my mentor, I set the experiment up again. 

This time I modelled how to use success criteria and then 

encouraged them to use them. Having assured myself that the class

now understood how to use success criteria, I again set both classes

on a new investigation – again with one class using success criteria

and the other class not.
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“To Investigate How Peer Assessment Affects 

The Motivation For Learning In Science”

Frank Lower John F Kennedy RC School Hemel Hempstead

Abstract

This research involved asking Year 9 students to peer assess each

other’s work to see the effect it has on their belief and attitude in 

science. As a result of this study, students were now sure of what

constitutes a good piece of work and had internalized the criteria for

high quality work and this now informs their work.  As a result of the

research, colleagues have agreed to incorporate more peer 

assessment into their classroom practice across all key stages in 

the department.

Context

I am a teacher at John F. Kennedy Catholic School, a mixed 11-18

comprehensive school in Hemel Hempstead. I believe that students

should be valued participants in their own learning and that they

should be taught to identify learning gaps and solve learning needs,

with teacher assistance. I have identified peer assessment which is

where students are involved in the assessment of the work of other

students as a possible tool that will benefit my class. I decided to

focus my attention on my average to high ability Year 9 class who

were working towards level 6and 7 in SATs. 
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Implications for Practice

I have set up triads of staff within the science department to 

encourage the use of success criteria and to model good practice.

The first triad observations have involved staff watching me modelling

the use of success criteria. The next stage will involve observations 

of other members of the triads using success criteria. After that, 

the use of success criteria will be snowballed to staff in the Maths

department.

27

Science action A5  12/9/08  13:51  Page 33



The study consisted of two stages. In the first stage, the students

were asked to complete a pre-test questionnaire and a further five

students selected at random were interviewed to find out their views

on AfL.  The students were asked about:

• how they decided they had learned something 

• what their teachers do to find out about and help them with their 

learning 

• what they did when they did not understand something.

• how they feel about learning from other people in the class.

They were given one homework each week where the task was to use

that week’s lesson objectives to write down what they have learnt

(This is called a logbook). The first two lessons were used to teach

students to identify what makes a good answer and what makes 

not-so-good answer. This involved sharing models of work before

students began a learning task in order to give them a clear idea of

expectations. We then developed shared success criteria as a class.

Useful prompts in helping students assess each others work were

provided. These included questions like ‘How far does this work show

that each of the specified learning outcomes has been achieved?

‘What advice would you give to the person who produced this about

improving this work?’ or ‘What comments would the teacher make on

this work’?

The second stage of the research came at the end of the six weeks.

Students were asked to complete the questionnaire again and the five

students were again interviewed to see if their views on AfL, 

especially peer assessment, had changed over the period. I then

analysed the pre and post test questionnaires quantitatively 

(paired t-test) for the effect of peer assessment on students’ belief

and attitude to learning science. This hopefully will provide an 

in-depth exploration of the classroom assessment practices that 

supported learning.  
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Peer assessment has been identified as one form of Assessment for

Learning (AfL) which aims to improve the quality of learning and

empower learners, where traditional forms can by-pass learners’

needs. Peer assessment has also been reported to have many 

advantages for students: it gives a sense of ownership of the 

assessment process, improving motivation; it encourages students 

to take responsibility for their own learning, developing them as

autonomous learners; it makes assessment a part of the learning

process, so that mistakes are opportunities rather than failures; it

makes students practise the transferable skills needed for life long

learning, especially evaluation skills; and encourages deep rather

than surface learning.

Learning Focus

I wanted to use my research:

• as a focus for professional development in exploring peer assessment

• to increase the independence of my Year 9 students 

(I felt they were too reliant on me for their learning and thinking).

• to encourage students to see mistakes as opportunities rather 

than failures and to help them take responsibility for their own 

learning as they prepare for their examinations.

• to help students become more confident and competent with peer 

assessment processes.

• raise student attainment using peer assessment for marking their 

logbook homework

The Research Process

This action research was carried out with my Year 9 second set class.

I decided on this group of students because I believed that a 

successful outcome will motivate the students to work hard towards

their SATs tests. It took place over a period of six weeks in which s

tudents had the opportunity to peer assess homework of other 

students in the class.
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Using peer assessment helped students in my class internalise the

criteria for what constitutes a high quality work. Students who saw

clear models of work and understood why that work meets the 

lesson objectives also began to make comparisons between their

level of performance, the exemplars and the work of their friends.

This ensured that students understood different strategies that 

could be employed to meet the outcomes since this was an open

ended task.

In addition, students understood the processes that will help them

achieve their level. The students began to unconsciously self assess

themselves as to where they have been, where they are now and

where they need to be at the end of the unit in terms of their own

understanding. This became, in my view, a personal journey for my

students with students ready to discuss with friends what they need

to do to improve. The responsibility for learning clearly shifted to the

students and they were now more ready to self- monitor and 

self-correct than was the case before this action research. 

Implications for Practice

This research was completed with my Year 9 students. It had become

obvious to me even before the end of my action research of the need

to start this process in Year 7. This will overcome one of the major

concerns of teachers, the problem of classroom control, as they step

back and have less teacher control of the students’ learning when it

comes to AfL.

The result of this study will be used to encourage colleagues to use

peer assessment more frequently in the marking of homework and

class work. At the beginning of their case study coursework in Year

10, students will peer assess model work to understand the criteria

for their final work.
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Outcomes of the research

The statistical test I computed was a paired t-test analysis and it 

indicated a pre test mean of 15.38 and the post test a mean of 17.50,

a difference of 2.12 before and after the experiment. The two tailed

significance test indicates a t= -4.83 with a 25 degrees of freedom,

resulting in a two tailed p-value of .00(p=.00). This p value is 

statistically significant because it is less than 0.05. My overall 

conclusion is that there is a difference between the pre test and the

post test and that peer assessment enhances students’ motivation,

belief and attitude to science.

The students I interviewed at the end of the research all agreed on

the following points:

• They were now sure of what constitutes a good piece of work

• They had internalized the criteria for high quality work and this 

now informs their work.

• They found it far less daunting to take comments on board from 

fellow students.

• They now took more responsibility for their own learning

• They worked independently without continually relying on teacher 

direction

From my own perspective, at the end of the six weeks, 

• I became better at sharing learning intentions and success criteria

• I learnt how to create a supportive environment where students 

are willing to share and discuss features of their work.

• I learnt to step back and have less teacher control of the students 

learning.

Conclusions

Two major challenges at the start were (a) students’ attitude that

marking is my job as a teacher and not theirs’ and (b) their lack of

confidence in the process of peer assessment.  Within the first two

weeks it became clear that peer assessment was a useful tool for

their development and further practice proved that the process 

does work.
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Learning Focus

My focus for this research was to investigate my use of questioning in

lessons, and to encourage students to use questioning in reflecting

on their learning. My aim was to train students to question both

themselves and each other during lessons and at home to make 

topics more relevant to them and to start to see the science around

them in everyday life. From analysis of a pre-course questionnaire 

I identified that although my students enjoyed science they felt that

they did not explore their ideas or have the opportunity to question

each other. I felt that this concern could be addressed by training

them how to question and to appoint a ‘question’ section for each

topic that they could discuss with each other. This research was

based on the work by Benjamin Bloom and David Krathwohl1-

Cognitive Taxonomy. All taxonomies are based on the idea of a 

hierarchy. The taxonomy developed by Bloom embodies the view that

some types of thinking are of a higher level than others, and that

types of thinking can be both observed and characterised. Bloom’s

model assumes that by using higher levels of thinking we can

become better thinkers. Questioning is key to promoting higher level

thinking in our students. I have adapted a CASE2 style approach in my

thinking to promote thinking, incorporating Vygotsky’s3 ideas to 

develop problem solving skills. CASE research showed that when the

requirements of the science National Curriculum (NC) are analysed,

it was evident that most of the requirements above level 5 require

formal thinking. 

1 DR Krathwohl, BS Bloom (1964) Taxonomy of Educational Objectives. Longman

2 CASE (Cognitive Acceleration through Science Education) See Adey, P, 

Shayer, M. & Yates, C. Thinking Science (3rd edition) Nelson Thornes)

3 L.S. Vygotsky (1962) Thought and Language. New York:Wiley
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“To Investigate How To Develop Questioning Skills

And To Encouraging Students To Question In

Science Lessons”

Natalie McCoy St Clement Danes School Chorleywood

Abstract

This research was aimed at developing the teacher’s own questioning

skills and encouraging students to be more actively involved in both

generating their own questions and participating in classroom 

discussions. Relevant contemporary issues in science were used to

generate interest and to broaden discussions.  The strategies used

worked well with able students and are now being explored with less

able students.

Context

I am in my third year of teaching and am at St Clement Danes

School, a mixed 11-18 Comprehensive.  In April 2008 we were 

awarded Science Status in addition to Language College Status. 

With the increased focus on ‘How Science Works’ being embedded 

in all Key Stages I wanted my students to find the relevance in the

science they learn at school. One of the things that concerned me

with regards to ‘How Science Works’ was the limited number of ideas

and questions my students generate in applying their science to new

ideas, whether in the classroom making cross curricular links or

drawing on their own unique experiences such as skateboarding,

swimming or dance to name just a few.  My aim was to make science

relevant by using students own experiences, and encourage these

links to be made. 
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I have continued with this ‘questioning lesson’ approach and have

asked students in Year 8 to investigate the ‘Science of Sport’, 

preparing them to submit entries for the RSC’s Bill Bryson Science

Prize. Review of the work has shown that the detail in answers to

SATs questions has improved over the year in my Year 8 class and the

frequency of questions has increased. I repeated the questionnaire

conducted at the start of the course with my teaching groups with the

results showing an improved outlook on their science lessons.

Students described their lessons as “more fun as we have more time

to think about what we are doing”, with more confidence to ask what

they are thinking. At the start of this project students felt that they did

not have much of a voice. There was a very different outcome at the

end where they all stated that they regularly asked questions and had

the opportunity to explore science. 

Outcomes of the Research

1. The science was accessible:

Initially I focused this project on my high ability students but feedback

from the classes indicated that training of lower ability students may

also benefit. Students were talking to me more frequently during 

lessons about science at home or ‘something that they saw on 

television programmes such as QI or CSI’. 

2. The students had a more discerning understanding of 

‘How Science Works’:

Less confident students have fed back to me that they are more at

ease asking questions in a lesson now. It appears that from having 

a ‘question bank’ for each topic they have had the opportunity to 

discuss their ideas with peers, teachers and their parents and have

developed confidence that their questions are relevant. 

The Research Process

This project required training students firstly to question themselves

and their understanding and also o investigate ideas they were 

interested in.  The next stage in this process was to get students 

talking about their questions- a challenge for the quiet ones! In an

attempt to give students confidence I structured the lessons so that 

I could circulate and get them talking to each other about the science

by the use of a ‘big picture’.  

This research started by presenting students with scientific images

that were unfamiliar to them (such as electron microscopy images on

www.sciencephotolibrary.co.uk) and to ask them to identify what the

image could be, justifying their answer.  I used images that were

linked with the topic but not an image that would initially spring to

mind. Using this approach each lesson I then encouraged students to

question where this science might fit in to events that are familiar to

them, such as what chemical reactions happen around them in their

daily lives. My approach was to encourage students to ask questions,

rather than to seek an answer and required me to adapt my teaching

to develop my use of open ended questions. Instead of answering

students’ questions I was now instead encouraging them to think of

the problem in an alternative way and to come up with a solution 

collaboratively.  

Once my students were used to questioning each other I took time to

investigate with my classes ‘what makes a good question?’ 

Students were given a lesson to plan to research a topic of their

choice by justifying the science in their topic. (Evidence of this is 

seen in their books, were the number and depth of questions has

increased over the year, and also in the quality of higher order 

questions asked by students in lessons.) The emphasis of this project

was not to find an answer, but rather to identify what science they

would use to find the answer.  Students then peer assessed each

other’s work and made suggestions of questions that could be 

investigated.  
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This work is something I would like to explore more with lower ability

students to engage them in the science they are learning. This has

been more of a challenge as they are more likely to ask closed 

questions and demand an answer!

Implications for Practice

In the future I would train students how to question at an earlier

stage so that they can approach this at the start of the year, having

questioning as a skill embedded in their science lessons. I would also

encourage the use of the five thinking skills to promote this questioning

(Information processing; enquiry; creativity; reasoning; evaluation).

This will allow students to monitor their progress and identify areas

when they lack understanding. Through dialogue and discussion it is

easier for both students and teachers to identify misconceptions in a

topic. The questioning technique has helped students ‘take 

ownership’ of their understanding as they are starting to question the

science in their everyday lives and apply the science they take out of

lessons.  Student feedback has shown that students are more 

motivated in lessons and are discussing science more. Since the start

of this project I have been monitoring student progress and students

that were underachieving in tests are now identifying misconceptions

much earlier and have improved progress in summative testing, with

improved detail in all aspects of work. Students with targets of level 5

are now producing work at level 6 as they are using increasing levels

of reflection and enquiry.   

I will use this approach with future groups to work towards the aims

of the STEM agenda.  As part of the ‘Science and Innovation

Investment Framework 2004–2014: next steps’ the Government has

set new targets to improve STEM (Science, Technology, Engineering,

and Mathematic) skills and to ‘grow’ more scientists in the country to

keep pace with competitors in the global economy. One of the targets

includes continually improving the number of students who achieve

at least level 6 at the end of Key Stage 3 and A*B in two science

GCSEs. 
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3. Sharing good practice across the department
This work has allowed me to share my thoughts with colleagues who

have given me suggestions of ways to adapt these strategies to lower

ability groups.  Colleagues have observed my teaching and fed back

that students are engaged in questioning during lessons and have

increased interactions during group work. I have had the opportunity

to feedback and reflect on my learning with my Head of Faculty to

structure my questioning style to be appropriate to my classes. 

Both verbal and written feedback from students has been positive

(One Year 8 student explained that he enjoyed doing projects but often

did not get to see what other people have done. Peer assessment and

review motivated these students to want to explore questions fully

and in more detail than they might do otherwise as they felt 

competitive to do the best work, in the knowledge it would be seen by

others.) They have been particularly motivated by the opportunity to

explore their and each other’s questions using ICT. When studying

space I gave the group ‘question time’ to think and explore their ideas

about space. Individually they had to explore a ‘big question’ of their

choice, research it online and present their findings to others. 

They discussed the bias of different websites and followed through

different question stems. 

Conclusions

As a follow on from this Year 8 work I have adapted this approach

with my other classes- particularly Year 10. Feedback has shown that

they are finding much more relevance in the science they are learning

from having the opportunity to explore how science works. Upon

observation students who were likely to dominate classroom 

discussion and shout out are doing this less frequently, as they are

focussing on their questions and know that they will have an 

opportunity for discussion at some point during the lesson. This has

lead to faster paced lessons with more work explored, giving time for

discussion at key points in the lesson. For all abilities I observed a

marked increase in engagement and confidence of students. 
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The Research Process

GAP analysis of Year 9 mock SATs papers showed a serious 

weakness in the answers given for Sc1 (Scientific Enquiry) questions.

This led me to the decision to use my Year 9 group for my research

as it would benefit me and, if it worked, would allow them to better

answer questions on their SATs and therefore gain better grades.

To start with I wanted to use peer and self assessment of student’s

answers to try and show students how to better answer all questions

(but focused on Sc1 questions). However, after discussion with my

mentor and a demonstration of success criteria working, I decided 

to make the use of success criteria part of my research. The 

demonstration involved using three volunteers. Each of them needs

to draw a house: the first is given no guidance; the second is given

no guidance initially and the third is given the success criteria.  

They are all asked to show their pictures. Then, the first is asked to

improve their picture but with no further guidance; the second is

asked to improve the picture, but is given the success criteria to help

them and the third should not need any improvement as they have

followed the success criteria in the first place.  [N.B. This 

demonstration was subsequently used with my research class to

explain why we were doing this work and to show the purpose of

success criteria] My initial plan was revised to move more towards

using success criteria to improve their answers.  Built into this work

was the strategy of “Reading Images”1 and some group work and

peer assessment to help them further.

The first thing I did was to use ‘Testbase’2 to get a selection of past

Sc1 questions.  I selected one of these questions and modelled how 

I would answer it to my class. I then repeated this modelling but

asked for student feedback throughout the process. At this point 

I introduced the mark scheme and discussed the layout of the mark

scheme with the students.

“To Investigate The Use Of Different Strategies 

To Improve The Performance Of Year 9 Students 

In SATs?””

Tom Wright Onslow St Audreys School Hatfield

Abstract

This research looked at how the use of success criteria, including

aspects of peer assessment, could be used to improve Year 9 SATs

answers. In addition, it considered how the use of  ‘reading images’

allowed students to engage more with the SATs questions.  

The research helped students to feel better prepared for their SATs

Context

The research was carried out at Onslow St. Audrey’s School, an 

11-18 mixed comprehensive in Hertfordshire. The school came out

of special measures in 2004 and has been rapidly improving since.

Within the school I am currently the deputy director of learning in

the science faculty of science and have been teaching since 2004 at

Onslow St Audrey’s where I started as an NQT.

Learning Focus

I wanted to look at getting more out of my level 4/5 borderline KS3

students in Year 9 with the overall aim of helping them to gain a 

better grade at their end of KS3 SATs. I was very excited at being

offered a chance to take part in the action research as I felt it would

help both my personal development target (use of Afl techniques in

my teaching) and the students I teach. The action research gave me

a chance to try this in a “safe”, supported environment.

Using success criteria will be a new strategy for me as I have not

used this in my teaching before. However, I will also be using some

other strategies where I have had limited experience. 
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Outcomes

The actual SATs results will be the final measure of the success of

this action research. However, the student questionnaire showed

that most of the students in the class thought the techniques would

help them to do better in their SATs and, although most thought that

it was a little boring repeatedly answering past questions, they all

said that they felt more confident about answering the exam questions. 

The students’ responses to the questions showed a marked 

improvement in the quality of response as the action research 

progressed. Also, the students demonstrated better thought

processes when asked about how they would answer a question. 

Conclusions

In my opinion, even if the students’ results do not show any 

improvement in the final results compared to their mocks and their

predicted results, the students all felt more confident before 

entering the exam hall and were better equipped to answer both Sc1

questions and all other questions. (The skills were transferable to all

data based questions).

The action research was carried out over a period of 10 – 11 weeks

in the run up to the SATs. In retrospect, I should have started the

process earlier and maybe completed one lesson a fortnight rather

than one a week as this would have made it less tedious for the 

students. 

Implications for Practice

I will definitely be using the same process with my new Year 9 group

in September, as I feel this is a very useful skill for the students to

learn before taking their SATs, although I will space the work out a

little more so as to I have also started using the ‘reading images’

work with data related questions in both my KS3 and KS4 classes.  

I feel a lot more confident using AfL in my classroom and I am 

looking forward to trying more techniques with some of my other

classes.

The next step was to get the class ‘Reading Images.’ This involved

removing the text from around a graph or picture and getting the

students to interpret the data without attempting the questions,

meaning that the students have to engage with the data rather than

just trying to answer the questions without looking at the data.  

This process was repeated for a couple of lessons, with the addition

of mark schemes (success criteria) and finally I was getting the 

students to predict the sorts of questions the examiner might ask

before I showed them the text part of a question.

Having ‘prepared’ the students for the SATs questions, I then gave

them whole SATs questions and asked them to apply the skills we

had looked at. They then discussed their answers with their peers

before looking at the mark scheme to see if they were correct.  

This was repeated a few times and finally we had a class discussion

about common answers to SATs questions and ‘exam speak’ - what

the examiners were looking for in the answers.

Having completed this action research one lesson a week (50 minute

lessons) over a period of about 10-11 weeks leading up to their SATs,

the students were given a questionnaire after their SATs asking what

they thought of the whole process. 

1National Secondary Strategy: Leading in Learning strand (

Ref: 0001-2006DWO-EN).

2TESTBASE: Supporting Assessment for Learning (1997-2007). Doublestruck Ltd
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