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Editorial
During the academic year 2006-07 the secondary science support
team in Hertfordshire decided to adopt a different approach to the
‘Continuing Professional Development’ (CPD) of science teachers in
the county. This approach was based on ‘Action Research’.

Three broad areas relating to teaching and learning in science were
identified. Each area was led by one of the county science consultants
and they each acted as mentors to teachers taking part across all
three areas:

Development Area Lead Consultant
Assessment for Learning Andrew Noon
Science in the Media Dave Corbett
Thinking Skills in Science Dean Park

Those science teachers who took 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 fifteen teachers. One meeting was scheduled each term during
the year for each of the three 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.

This publication represents one mechanism for reaching that wider
audience. It starts with an article by science consultant Andrew Noon
summarising some of the findings from his Masters research into
effective CPD that provided the inspiration for the different approach
to CPD outlined above. It then contains articles that report the findings
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of six of the teacher researchers – two articles from each of the three
main development areas. Planning is in place to repeat the action
research process with other science teachers in the county during
the 2007-08 academic year and it is hoped that their findings will be
reported in future editions of this publication.

Action research has more long-term impact than traditional one-off
courses. It enables 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 lead the researchers down other avenues, often cross-curricular
and whole-school in nature. Consequently, although action research
may start with teachers trying to make minor improvements in their
personal practice, it has the potential for greater significance in
terms of whole school staff development and the ensuing benefits in
pupils’ learning.

It is important to stress that action research is not a panacea. It will
help competent, reflective teachers to develop and improve their
practice but it will not transform failing teachers.

D. Corbett
Hertfordshire Secondary Science Consultant
Standards and School Effectiveness

P.S.
Over half of the 2006-07 science action researchers submitted their
work for accreditation through the GTC’s Teacher Learning Academy.
Whilst accreditation has its value, all of the delegates would readily
agree that action research is more about the journey and its on-going
nature rather that arrival at any destination.
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I have witnessed some striking results in terms of classroom practice
and the way teachers talk about teaching and learning. In many other
cases I have seen teachers struggle with adopting new approaches
and quickly return to their previous ways of working, even when they
have told me they consider them to be ineffective. This has happened
most often, but not exclusively, when teachers have been exposed to
one-off training courses and have not had the benefit of on-going and
co-ordinated professional development. I was interested in developing
approaches to National Strategy courses which provide more 
opportunity for a lasting impact on classroom practice. 

Learning Focus
As I support teachers with science pedagogy and Assessment for
Learning (AfL), I chose to focus my initial work on the development of
AfL approaches in science lessons.
• To develop an approach to National Strategy professional 

development in Hertfordshire which supports teachers in 
incorporating new approaches into their practice. 

• To develop an approach  that provides its own evidence of impact  
and which is valued by teachers.

The Research Process
The design of my project was strongly influenced by a number of 
previous research studies exploring Continuing Professional Development
(e.g.. Cordingley, P., Bell, M., Thomason, S. & Firth, A., 2005). 

The ‘course’ involved one full day and two half-days, spread over
about twenty weeks. 

The morning of day one provided the main formal opportunity to
engage with pedagogy, research findings and local good practice.
This included reflecting on the core principles of AfL, reading,
analysing and discussing relevant journal articles and engaging in a
discussion with a local teacher who had spent considerable time
developing his AfL practice. 

2

“To Investigate The Use Of An Action Research
Approach To Teacher CPD And The Role Of A
Consultant In Supporting This Approach”
Andrew Noon Secondary Science Consultant Hertfordshire

Abstract
This thesis provides a narrative account of an attempt to explore the
role of a Secondary National Strategy (SNS) consultant in supporting
effective Continuing Professional Development (CPD) for teachers.
The thesis describes an action research study in which a consultant
employs a range of approaches identified in research literature.
These are used to support teachers in their own research projects
into formative assessment approaches. The thesis supports the view
that inquiry-based development has a significant part to play in the
CPD of teachers and that consultant support can be a key aspect of
this development  The thesis concludes by exploring the implications
of the findings for future SNS consultancy support programmes. 

Context
For the last 5 years I have been a Secondary Science Consultant,
working in Hertfordshire as part of the Secondary National Strategy
(SNS). Along with 2 colleagues, I have been responsible for providing
Professional development opportunities for over 500 science teachers.

In 2005, OfSTED (2005) published a report indicating that the quality
of teaching in science had improved considerably over recent years
and that the work of SNS consultants was having a positive influence.
However, they pointed out that the full benefits of the Strategy had
not yet been realised. As a team of consultants we know that 
teachers value our support. Also, written evaluations completed by
those attending the training courses we run are consistently positive.
Whilst there is evidence that this support has had a short term
impact on teacher attitude, our evidence of the impact on classroom
practice is less convincing.

1

Science action A5  11/10/07  14:12  Page 7



presented to them needed to reflect this. The teacher research
approach should, they argued, be an integral part of a varied menu 
of professional development activities, ranging from intensive, 
competence-focused mentoring through to genuine peer-coaching
and research. 

The participants also emphasised that the teacher research approach
could be key to engaging confident, competent teachers in approaches
promoted by the National Strategies.

The data collected by teachers in order to explore their research
questions provides clear evidence of this approach to CPD having an
impact in the classroom. This is, perhaps, best illustrated by the 
following vignette.

Peter’s story
Peter was beginning his third year post qualification when he joined
the project. He is a positive and enthusiastic character; however, at
the beginning of the project his feelings about marking were negative.
At our initial meeting he explained why he joined the group, ‘I just
want to hate marking less. I want to feel it’s worthwhile. At the
moment I’d rather do the ironing’. Peter’s initial research question
was ‘Will sharing precise success criteria improve students’ completion
of homework?’ 

Peter’s reflective logbook explains how he found that sharing and
discussing success criteria when setting homework almost 
immediately made student responses more focused. At this point
sharing criteria in this way became his approach with all groups. 
He decided to change his research question to ‘How can my marking
(including what the students do with my comments) make homework
become something that helps children learn?. He decided to look for
evidence in student responses to marking, in terms of frequency and
quality of responses, and to interview students to find out if they felt 
that his marking approach helped them to learn. Peter’s approach to
marking now had three key aspects to it. 

4

The afternoon was focused on practitioner research. Participants were
introduced to the action research approach and then developed 
individual research questions to pursue when they returned to school.
These questions were developed and refined through discussion with
peers. Participants then began the process of developing data 
collection tools. 

The second meeting, around two months after the first, focussed
mostly on problem solving. Participants worked as a group to develop
solutions to the challenges they had faced when attempting to 
develop their projects back in school. In addition to this, they had the
opportunity to read and discuss some more journal articles.

The final session occurred a further two months after the second.
The aim of this meeting was to provide support for colleagues in
making sense of the evidence they had collected and to share and
celebrate the learning experiences of the group. A number of 
participants had not completed their research at this point and these
colleagues were provided with support to enable them to establish
what they had already achieved and how they could bring their inquiry
to a successful conclusion. 

My sources of evidence for the effectiveness of this approach were:
• Reflective logs written by teachers during their learning journey.
• Teachers’ individual concept-maps, showing their views of CPD 

and the place of consultants within this. 
• Peer- interviews carried out by participants and based on the 

contents of these concept maps. .
• Data collected by teachers during their individual studies 

indicating the impact of their CPD in their classroom.

Outcomes of the Research
In their concept maps and subsequent interviews , all participants
indicated that they saw teacher research as an important vehicle for
their professional development. They stressed that the needs and
capacity of teachers varied considerably and so the menu of activities

3
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exercise books showed that the majority of students were producing
detailed and thoughtful responses to target questions whenever their
work was marked. 

During the study, Peter joined the school’s ‘Assessment steering
group’. He was involved in re-writing the homework and marking
policy. He has since helped to lead professional development 
activities on this issue for colleagues within his department and
across the school as a whole.   

This study helped me to develop an understanding of teachers’ 
relationships with professional development. What came over most
strongly was the desire for development opportunities to be and to be
genuinely ‘continuing’, rather than a series of one-off events.
Teachers also sought activities which more accurately matched their
individual needs. Teacher research clearly fulfilled both of these 
criteria for the participants. It may not for others less experienced or
less  confident in their existing practice. 

It is notoriously difficult to assess the impact of CPD on classroom
practice. In 5 years of running courses I have gathered little more
than a smattering of evidence of the impact that my work has had in
the classroom. Teacher research provides the ideal way for CPD
providers to assess impact by tapping into the evidence collected by
participants (As I have with ‘Peter’s Story’)

Conclusions
As my project developed the centrality of action research to my CPD
approach became increasingly clear. Action research by the participants
was the one aspect of the study which consistently took place in my
absence. It was this that enabled our programme to be seen as an 
ongoing project rather than a series of one-off professional 
development days.

CPD projects involving action research require a significant 
commitment from all involved. I believe, however, that Peter’s story

6

• Comments related solely to success criteria. 
• Students were each asked a question (or given a target) as part of 

the marking.This question focused on one or more of the criteria 
not already achieved. Students who had achieved all of the criteria 
were asked an ‘extension’ question.  

• When marked work was returned to students they were given ten 
minutes ‘target time’ in which they were encouraged to read 
through their comments, discuss their work with peers and 
respond to the target questions.

The impact of the project on Peter’s practice is apparent from the
reflections in his log. A teacher who initially ‘hated’ marking was now
writing comments such as, ‘My marking is much more focused and
actually takes less time. I also feel that my comments are actually
worth writing, because I know students will learn from them.’ and
‘They seem to understand that my marking, and therefore their
homework, helps them to get better at science.’

When a sample of Peter’s students was interviewed, their responses
supported Peter’s perception. Students clearly saw the value in clear
success criteria, ‘Sir explains it more when he sets the homework
up. It feels like it’s worthwhile and related to the lesson.’ They agreed
that the marking approach was helpful in allowing them to engage
with and extend their learning. ‘I got to the point where I just wanted
to do so well that he couldn’t give me a target, and eventually I did it.’
When I asked the students if always getting a target could be annoying,
the response was that the marking was so useful that they were
happy to respond to the challenge. The interview highlighted 
unexpected results of the change in approach. ‘It’s like he shows you
respect when he marks stuff. That makes it feel more worth it.
Sometimes it’s like other teachers don’t respect your work.’

Peter was surprised by the scale of impact of his intervention and
moved by the intensity of the student response although it is clear
from his logbook that he had detected a change in disposition
towards homework as early as December. A further analysis of 

5
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“To Investigate The Impact of Formative Feedback
on Pupil Motivation And To Consider An Effective
Way Of Delivering It”
Joy Mukiibi-Jayeoli Adeyfield School Hemel Hempstead

Abstract
This research involved using open-ended assessment tasks with success
criteria to try to engage students in an assessment for learning process.
Success criteria were provided on stickers and a traffic lighting system
was used to highlight which of these criteria had been achieved by
students. The results indicate that the methods used motivate pupils
and improve the quality of their learning. The teacher’s marking load
was also reduced as a result of these developments.

Context
I am now in my third year at Adeyfield School. I worked there as a long
term supply teacher in my first year, completed the GTP programme
in my second year and now I am completing my NQT year as a Key
Stage 3 and 4 science teacher.

Adeyfield launched Assessment for Learning as a whole school initiative
in September 2005. During the following academic year, there were
inputs to the whole staff on ‘Objective-led lessons’ and ‘Feedback’.

When the opportunity arose to attend a course leading to some 
classroom-based research on AFL, I jumped at the chance.

Learning Focus
I wanted to use my research to try to:
• improve my marking by giving students better feedback on how to 

improve their work
• help students to improve their work by giving them time to 

respond to my written feedback

8

illustrates what a powerful developmental experience they can 
provide. This story is not one of a teacher being given a tool and
learning how to use it. It is a story of a teacher developing and honing
his own tools after having the opportunity to consider the need for
them and compare his initial designs with colleagues. As the 
designer of these tools he is now in a much stronger position to help
colleagues develop their own. He understands not only how to apply
the tool but also why it is valuable and what benefits each of its
design features bring. I believe Peter’s learning has been much 
deeper and empowering than it could ever have been had he simply
attended a course.

Implications for Practice
My experiences have shown me that involvement in promoting and
supporting action research projects could offer an excellent 
opportunity to develop the role of Strategy consultants. Such an
approach to CPD provides teachers with the opportunity to develop
new skills over a sustained period and can help to develop 
collaborative peer groups. Perhaps most importantly of all, it could
encourage reflectivity and give participants an insight into the value
of structured enquiry. This may enable it to have an impact on 
professional development that lasts far beyond the implementation of
any one new idea or approach. My experiences during the project
have had a profound effect on my view of professional development. 
I believe that the materials provided by the National Strategies are of
a very high standard and that teachers value consultant support. I am
not convinced that the approaches to professional development
adopted by the SNS represented a significant change from the
traditional ‘training day’. I am now reluctant to offer one day courses.
In their place the team of science consultants of which I am a part
have this year offered the opportunity for science teachers to join one
of three research groups, each exploring a different issue related to
science teaching. It is our hope that we will be helping to develop and
redefine the role of consultants and we will have moved some way
towards supporting true continuing professional development.

7
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In class, during these tasks, students who were working at the same
level sat together. This allowed lower achievers to support one 
another and it was easier for me to give them additional support.
When I tried the same process with my Year 7 mixed ability class,
after the higher ability students had finished their tasks, they helped
others who were still struggling to finish their tasks. N.B. Again, 
I used “Level-Assessment Tasks Year 7” by Andrew Grevatt [Badger
publications] to provide initial open-ended tasks and success criteria.

As the students became more familiar with the process and the 
use of the criteria, I was able to introduce them to peer and self
assessment. They were still using the same process of highlighting
success criteria in different colours.

Outcomes of the Research
As a result of my research, I am a lot clearer about how to guide 
students and how to mark their work effectively. Equally well, I am
more confident in my marking and my ability to help students, 
especially lower ability students. I have a better understanding of 
science levels. The students seem to enjoy their work more and are
developing ways of knowing how to improve it. The unexpected bonus
is that I now find marking\easier and faster. I am more organized. 
It helps the students to have exemplar pieces of work before they
students do the task and this process has freed up time to allow me
to prepare such exemplars.

The repeated survey of the pupils asking for their reactions to this
different approach to marking produced some interesting comments:
• Several of the pupils felt confused about the colour-coding system 

that I was using. They felt that it would be better to highlight in 
green for criteria achieved and in pink for criteria not achieved. 
Although this may seem a minor point, they argued that they 
would related to it better by comparison with traffic lights – green 
for go and red for stop and think some more! It has been agreed to
do this and following another suggestion, I am now going to put 

10

I wanted to develop my assessment methods through the use of
open-ended tasks and to look for ways of engaging the students in
their own learning through effective use of feedback.

The Research Process
My plan was to work with my low ability Year 8 class and to use 
tasks from “Level-Assessment Tasks Year 8” by Andrew Grevatt
[Badger publications] that were based on their current science topics.
I then wanted to use the success criteria provided in the book to give
individual feedback on how they could improve their work.

Before staring the research, I asked my Year 8 class to complete a
questionnaire seeking their views about my science lessons in 
general and my marking in particular. I intended repeating the 
questionnaires after the research to try to gauge its impact.

At an early stage, two main issues arose:
a. marking the students’ work using the success criteria took a long 

time because I had to write down what the students had done well 
and what they could do to improve their work.

b. some of the tasks were either too easy or had to be modified in 
order for the students to understand what was required of them. 

After discussions with other teachers about these issues, I tried 
putting the success criteria on stickers that could be stuck into the
pupils’ exercise books. I also tried marking by using one coloured pen
to highlight a couple of success criteria that they had achieved and
another different coloured pen to highlight a success criteria that
they had not yet attained and still needed to improve on. [I decided to
highlight the tasks they had achieved in pink and the ones they had
not attained in green.] These two simple ideas really helped to move
things forward. 

To try to address my second concern, I worked with a colleague to try
to modify some of the published tasks. For example, one task on the
solar system was very easy whilst another on forces was very hard. 

9
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“To Investigate Whether Using Media In Science
Lessons Encourages More Able Students to Engage
With Scientific Issues Outside The Classroom?”
Abbey Brotherton Thomas Alleyne School Stevenage

Abstract
This research involved developing strategies to use relevant media
articles to help deliver the science curriculum; looking at impact on
student motivation in school  and encouraging their engagement with
‘Science in the Media’ beyond school. The results indicate that it is
possible to improve student motivation and engagement over a 
relatively short timespan. Some advice about potential obstacles 
is offered. 

CONTEXT
I teach at Thomas Alleyne School, a mixed 11-18 comprehensive. 
As Science in the Media is becoming more important with the latest
curriculum changes, it is important to find strategies to teach 
this effectively. 

I decided to focus my research on an average to high ability, mixed
sex Year 8 group consisting of students with current KS3 levels between
4 and 6. Included in this focus group are seventeen students on our G&T
register and two students with MLD. The group is relatively well behaved
and has a reasonable level of literacy. Therefore, they seemed to be an
ideal group with whom to try out some media related activities without
having to worry unduly about behaviour or literacy issues. This group
also includes students with a range of preferred learning styles, thus
allowing me to experiment with different types of media.

Learning Focus
I wanted to use my research to try to
• find ways to introduce “Science in the News” skills in preparation 

for work higher up the school.

12

laminated boards in the appropriate highlighter colours with bold 
explanations on display in my classroom. 

• A few pupils requested that I talk to them more about what is 
expected when I highlight things that they have not achieved. I am 
planning on doing this in stages. First, get the pupils to talk to one 
another about what they think is required [peer support] and then, 
if still necessary, to check with me.

• The most pleasing aspect of the questionnaire returns was the 
increased positive nature of the pupils responses - one particular 
pupil who is invariably negative about most things gave a positive 
response to each question on the survey.  

Conclusions
The students like the way I correct their work and seem to understand
the topics better. They have a clearer idea about how to improve her
work and are now given time to follow up suggestions on improving it.
Early attempts at self assessment have been successful with some
students finishing correcting their own work and then offering to help
the other lower achievers. 

Implications for Practice
The response from the pupils and the improvement in the quality of
my marking is such that I am going to use these types of tasks and
this style of marking with all my classes. To that end, I am hoping to
develop some open-ended tasks with success criteria of my own. 
This will include introducing such tasks and success criteria into 
Key Stage 4 where they should prove to be a good preparation for
examination coursework.

I have spoken to colleagues in the science department at Adeyfield
about my findings; provided details of the approach and samples of
students’ work They have found marking books using the whole-school
AFL guidelines tedious and time-consuming, especially those with
large classes. This different approach has made life easier for me
and has been beneficial for my students. I have encouraged them and
some of them are now trying this system in their own classes. 

11
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were covering work on atoms, elements and the periodic table, so
taking a lesson down this line was appropriate.

We started by looking at where thallium is in the periodic table and
discussed in outline what an isotope is and what causes radiation. 
I then raised the question of how the event had been reported in the
media and we looked at three online newspaper articles from the
Guardian, Times and BBC websites. As a whole class activity we used
an interactive whiteboard to find the important pieces of information
and to identify which pieces were more reliable. Students volunteered
to use the whiteboard tools to highlight the information that they 
considered to be important and these were discussed. This is a high
level skill which will be required throughout KS3 and KS4 and it is
important that the students are able to differentiate between articles
and to make their own judgements as to how reliable a source is.

We also started to discuss reporting styles and to evaluate the 
usefulness of each resource by highlighting and annotating on screen. 

Verbal feedback given by the students at the end of the lesson indicated
that they had enjoyed the lesson because we had discussed an issue
of interest to them. Some students were puzzled by some of the 
comments we made about reliability as they had assumed that all
news articles about the same topic would say roughly the same thing.
They had been surprised to find out how differently a news article 
had been reported when they had started to analyse the quality of
information and the style in which it was presented. 

Several students commented on the fact that they “hadn’t done any
proper work” [writing in their books] this lesson, but when questioned,
they felt that they had learned some new skills during this lesson
such as being able to evaluate and discuss scientific issues from text
and being able to say whether or not a source or article is reliable.
This lesson prompted a homework based around the students finding
science based newspaper articles from the national or local press and
bringing them in to make their own “Science in the News” display wall.

14

• encourage the students to look at science based media articles 
outside of the classroom environment.

For this reason, it was important to make my lessons more relevant
by focusing on current science issues linked to the area of the 
curriculum being studied at the time and to stress that classroom
science could be used to benefit society as a whole.

Following my research I hoped that the students would start to bring
media articles into class and/or discuss things that they had seen 
or read.

The Research Process
I decided to plan a series of five or six whole lessons based around a
variety of media and delivered over a five month timespan. I was
careful to choose topics for each lesson which fitted closely with the
curriculum material being covered at the time as I was intending to
use science in the media as lesson enhancement and enrichment.

I discussed with the students what I was doing and why. I surveyed
them before embarking on the course of lessons and used their 
opinions and media preferences to inform my planning. I used the
same survey at the end of the research to look for any changes.

For the purpose of this report I am going to highlight one lesson
which had a major impact based on verbal feedback during 
discussion with the students.

Lesson: The Case of the Poisoned Spy.
This lesson on thallium and radiation poisoning followed an incident
involving a Russian Spy.

My students arrived full of questions regarding the nature of 
radiation. The question most frequently asked, even before getting
into the laboratory was “Does he glow green, Miss?” At the time, we 

13
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who are beginning to see how to make critical assessments of the
media to form their own balanced judgements is well worth the effort.

Implications for Practice
I now plan to use science in the media style activities across my groups
from Year 7 upwards not only in preparation for Science in the Media
at KS4 but to help improve scientific and general literacy too. I will
need to liaise with the Communications Faculty to discuss strategies
for dealing with literacy issues relating to access to media articles

16

Outcomes of the Research
The results of the surveys were inconclusive. There was a small
increase in the number of students feeling that their school science
was relevant to their lives out side of education. However, given the
size of the class this was not statistically significant. It did make me
feel that my lessons had made some students more aware of 
scientific issues outside of the classroom. 

There was a significant increase in the number of students who
entered lessons saying “Miss, have you seen/heard this” and either
recounting a news report or showing me an article from a newspaper
or printed from the internet. They appear to have benefited by
becoming more critical readers of newspaper articles and are now
more willing to engage with science outside of the classroom setting.

I was surprised by the difficulty that a number of students had in
coping with the level of literacy in some media articles.

This action research project has enabled me to develop the skills to
enliven my teaching by making the lessons more focused on real life
applications of the topic under study. I have been able to transfer some
of the ideas to other classes, including those on the new GCSE course.

Conclusions
There are clear advantages and disadvantages to engaging students
in this way. The main advantage is that, in general, they are more
enthusiastic and enjoy their science lessons more. They are more
willing to engage with scientific issues outside of the classroom.
However, there are several pitfalls. For example, it is important to get
the level of differentiation right and to ensure that all students can
access the materials. Another problem is the time available to teach
in this style. Generally the lessons take longer to prepare and resource. 

In summary, I feel that the advantages of having a more engaged
class who are able to see how science is relevant to their lives and 

15
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Consequently, I eagerly volunteered to get involved in the 'Thinking
Skills in Science' action learning project as a vehicle to explore my
research hypothesis - can the mysteries strategy enhance sixth 
former’s (A2) ability to make inferences and deductions (reasoning) in
criminal psychology. In effect, I wanted to find out if I could create an
environment where the students could actually apply the profiling
techniques they had studied to a real case i.e. could they think like 
a profiler?

Learning Focus
I wanted to use my research to try to:
• create lessons to help A level psychology students develop the 

“thinking like a psychologist” ability that is a key component of the 
OCR course

• improve students’ engagement with the material to enhance their 
ability to develop their own learning

Perhaps one of the main challenges to a teacher teaching sixth form
is to shift the students learning approach from that found at GCSE to
that expected by University level study. In effect moving from an ethos
where the teacher provides all of the answers and these are “spoon
feed” to the students to one where the students are not only able to
match their learning style to the teacher teaching style, but also to 
be able to extend their understanding and ability to manipulate the
information they are given.

The Research Process
The observations of the original sixth form lesson from last year were
still available and after reviewing that lesson plan in conjunction with
my notes I set out to construct a lesson that contained both a moral
challenge and a mystery.

The Mysteries strategy is designed to provide a stimulating environment,
which is most effective when the students are able to understand the
developing story. In this case I need the students to not only explore 

18

“To Investigate The Impact Of Using Mysteries As
A Strategy To Develop An Aspect Of ‘A’ Level
Psychology Students Critical Thinking”
Paul George Heathcote School Stevenage

Abstract
This research involved getting ‘A’ level Psychology students to use 
a series of clues in order to prepare a profile of a serial killer. 
The intention was to develop their ability to ‘think like a psychologist’.
As a consequence, the students were able to produce profiles that
closely matched that of a practising psychologist from a real case study.

Context
I am now in my third year at The Heathcote School in Stevenage. 
I joined the school following completion of flexible PGCE course with
the Open University. Prior to entering the teaching profession I was
an HR consultant and management developer in the financial services
industry. I teach Key Stage 3 science and Key Stage 5 psychology.

Higher order thinking is fundamental to a student’s exam success in
psychology, where the examiners are looking not only for the student’s
ability to repeat their learning but also demonstrate their capability to
“think like a psychologist”. However, this is very difficult to instil in a
student just by telling them. This became apparent to me working
with the previous Year 13 when the group was studying profiling
methods used in the apprehension of serial rapists and killers. 
The section forms part of the OCR Criminal Psychology module.
Although the students where able to describe both the British and
United States profiling approaches, and indeed could discuss the
comparative strengths and weaknesses, they were unable to grasp
the direct psychological application of either profiling system. 
The result was that their essays contained good use of cases studies
and discussions on the merits of both approaches, but they were
unable to demonstrate the required “thinking like a psychologist” skill.
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Outcomes of the Research
Having explored all the angles I could think of, discussed my ideas
with various colleagues and reflected on my approach, the two 
lessons were delivered. In both lessons all the groups provided 
effective profiles. The follow-up discussions to create a final profile
showed a much greater depth of understanding of the process that a
profile followed than the previous year’s lessons. Indeed the students
could clearly link their conclusions to the various points of evidence
outlined in the story. In fact, some students easily dismissed the red
hearing that had confounded some of the detectives working upon
the original case.

I was amazed by the relative match between the profile constructed
by the classes and the actual profile postulated by the expert. In both
cases, when the students’ profiles were placed alongside that of the
experts, they were not simply close, they were super-imposable. 
This clearly demonstrated that the students could apply psychological
thinking in a real world environment.

Returning to the moral dilemma, all students felt that having
reviewed the evidence the killer should not be allowed out of prison,
some considered the death penalty acceptable and none felt the 
electric chair was appropriate. Their reasoning being that the electric
chair made the state almost as barbaric as the killer it would punish.

Conclusions
At this point I was pretty confident in the student’s ability to think like
a psychologist in a classroom environment. However, I wanted to see
if this was evident in their essays and in an end of module test based
on an exam question. Their answers demonstrated a shift in thinking
of all the students. Not surprisingly, this shift was unequal with some
students having a far greater grasp than others of what was expected.
Some of the students needed more reflection time than others, but
there was a clear demonstration of the hoped for higher order thinking
amongst all the students.
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the developing story but to apply their psychological thinking create
an answer.

I was in a position to run the linked lessons to two separate classes,
one being relatively small (six students) and the other class much
larger (seventeen students).

The first lesson was information heavy; the students studied both the
UK and US approaches to profiling and considered the kind of evidence
and the applications of this evidence when creating a profile.

The key lesson was then delivered in the following format. Initially the
emotional connection was created by introducing the idea of the electric
chair being a barbaric form of execution. The students would, over
the rest of the lesson, have their moral view challenged.

This was followed by a brief review of both profiling methods. At this
point the students had not been given any new information. They were
then assigned the main mystery task. Working in groups they were
provided with the events in chronological order of the murders of the
Green River killer. This had been one of America’s longest running
serial killer cases, and had only been solved in the last couple of
years. The task was for each group to provide a psychological 
profile of the killer. The group’s profiles would then be compared and
evaluated so that each class could create a final profile and substantiate
how they had drawn their conclusions and made their decisions.

Finally the students profile would be compared to the profile 
postulated by the FBI profiler working on the actual case. If the 
students had managed to think like a psychologist the profiles would
exhibit some similarities.
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“To Use Assessment for Learning Approaches To
Motivate Students And To Influence A
DepartmentalMarking Policy”
Helen Varney Turnford School Turnford

Abstract
This research involved using open-ended assessment tasks with 
success criteria to try to engage and motivate students. 
This approach started with one teacher and was then adopted by 
others in the department. As a consequence of the research, the
existing departmental marking policy has been challenged and is due
to be reviewed.

Context
I am in my eighth year of teaching at Turnford School. As second in
department in charge of Key Stage 3 Science I identified a need for
greater pupil motivation towards their individual success within the
subject. Completion of the ‘Leading From The Middle’ programme
was one of my performance management targets and ‘Assessment
for Learning’ the focus of our whole school development. I therefore
wanted to use the skills I developed through the middle leaders 
programme together with the findings of my action research to 
support the implementation of assessment for learning within the
science department. Existing practice in the department, prior to this
research, was to assess students with end of term tests and to record
their results on a department database. 

Assessment tasks were also to be used by all teachers but it was up
to the each teacher to decide how to use the information gained from
these. Other less formal methods of assessment were used at the
classroom teachers’ discretion and based on their own professional
judgement (e.g. questioning). 

Instead of using the assessment tasks within the department to
inform us and the students of their current levels, we agreed to start
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Implications for Peactice
I will use this approach to teaching this part of the curriculum in
future years. I intend sharing my findings with colleagues in the 
science department at school. The lesson and its contents will be
added to the department scheme of work. In addition the results will
be shared with the Head of Psychology at our neighbouring Sixth
Form Consortium school.
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Initially the students were asked to assess their work or the work of
another student. They found this difficult to do. I then looked through
each students work myself and gave them their work back with the
success criteria annotated with two colours. One colour was for those
criteria they had achieved and a second colour showed what they still
needed to do to improve their work. Students then had 10 minutes to
make any corrections. This gave the students an idea of what was
expected so that the next time they could identify two key areas of
improvement each and then make any necessary changes/additions
to their work.

There was an open discussion about the use of open-ended 
assessment tasks at a department meeting. Several members of
staff agreed to trial the ideas suggested in this report. Members of
staff who used this approach with their students agreed that it had
proved successful in motivating many of their students, mainly
because they were seeing immediate improvements in their work and
experiencing success. 

Following some discussions, levels were taken off the assessment
criteria so there wasn’t any labeling the students. After all we wanted
to motivate the students so we used the appropriate method with
each group.

Although the use of levels may seem to have run counter to the 
philosophy of assessment for learning, where it did motivate students,
it was used for pragmatic reasons. We hope to move away from this
by introducing occasional assessment tasks without levels and to
focus the students’ competitive instincts regarding how many success
criteria they have achieved. 

The greatest success in removing the levels to increase motivation
came with  lower ability students as they were seeing just two things
needed to improve their work – an achievable task, and not that they
were well below a level 5 or 4. A major strategy contributing to the
success was allowing time for the students to consider their work.
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to use them as an indicator of what pupils needed to add to their
work to improve it. Students would be looking at how to do even 
better on a task, with staff actually giving the students the time to
make any improvements.

My research was supported by the school senior leadership team and
the department staff.

Learning Focus
I wanted to use my research to try to:
• motivate students as they develop a greater understanding and 

ownership of their own work

• raise pupil attainment through assessment for learning focussing 
on effective use of success criteria.

The Research Process
I wanted to do an initial study on one of my own Key Stage 3 groups. 
I only taught one Year 8 (set 5/6) and one Year 9 (set 3/6) class at Key
Stage 3. I selected my Year 9 class for the initial study as they were
the less motivated of the two groups. I would therefore be better able
to gauge if the changes proposed had any effect on motivation and
commitment from the students. These students were also familiar
with open-ended assessment tasks, having done one or two previously.
I hoped this would help with both their initial understanding of what
was expected within the task and, more importantly, help me in 
making a comparison of how they would have responded to the task
in the past and their changed responses under the new system. 
The students in this class were also of similar ability with equal 
numbers of boys and girls. The completion of the assessment tasks
would also be very useful revision for their NCT exams. 

I informed the students about the research and said that I would be
using their comments (verbal feedback) to help me. The class was 
ability set so peers in the class were at a similar level. Only appropriately
leveled work was used.
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Implications for Practice
We will introduce new Year 7 students to the assessment tasks 
without levels. They will never know they originally had levels on and
we can move away from the students’ reliance on levels as a means
for assessing their own work/abilities. 

The results of this study will be used to revise the department 
marking policy, where we shall move away from marks and move
towards suggestions for improvement allowing students time to
respond to these comments. We want to apply this method to the
marking of homework and classwork.
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This often required a 10 -15 minute slot in the following lesson which
was a change to the existing routine. However, it was agreed at a
department meeting that this was really worth doing as the students
not only got to value their previous work but learned what
changes/additions they  needed to make to do even better.

Outcomes of the Research
Initially, the students in my Year 9 group complained when given an
assessment task. However, as my research progressed, they even
began to get a little excited at the opportunity to show how much they
knew on a particular subject. Some students, boys in particular, were
actually competing with one another to meet most points within the
success criteria. This was a really positive change in attitude.

I learned that, not only is the use of effective assessment criteria
essential for students to complete any task to the best of their ability,
but that it is also paramount that the students are allowed the 
necessary time to consider their work and what alterations/additions
are needed to improve on it.

Conclusions
The research indicates that students need to be trained on how to
use the success criteria and how to be critical of their work to gain
full advantage of the task. 

This was apparent when students were first given the success criteria
and told to improve their work: they struggled to do this. When students
were shown how to look for examples of where they had met the 
success criteria and highlight these in one colour, then to look for
two of the ones they had not included and highlight these in another,
they began to get more enthusiastic about their work. Those students
studied showed a much greater desire to achieve at the task when
they could identify themselves what was needed to supplement their
work. Most students strived to include everything. Colleagues are
willing to be involved in change to their current practice when it is
beneficial to student learning. 
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Learning Focus
I wanted to use my research to investigate whether using newspaper
articles in science lessons would:
• help students to develop ideas about how science works, and
• encourage them to read science news articles more critically.

To achieve this, I needed to produce a resource that illustrated a 
contemporary aspect of ‘Science Explanations’ and then to use it in 
a way that would enable students to develop their understanding of
‘how science works’ ,with a particular focus on the development of
scientific explanations, and how the scientific community works.

The Research Process
The focus of my action research was to be concerned with the 
‘Ideas about Science’ aspect of the 21st Century Science Curriculum,
and therefore with Year 10 classes. This particular year group had
been more challenging than usual from Year 7 onwards. They had
been slow to settle into the GCSE curriculum, so I was hesitant to
trial untested material with any of my teaching groups. 
However, I decided to ask my top set in Year 11 to use the resources
first, to give me an opportunity to make any necessary amendments
before using them with Year 10.  The resource was therefore selected
to be appropriate to the curriculum content of both the old style
GCSE and the new 21st Century Science curriculum.  

The topic chosen was evolution, and the article, in common with
many science news stories, described the results of a study. 
The article used contained material relevant to ‘Science Explanations’
as well as ‘Ideas about Science’. Using ‘Science Newswise’, I selected
an activity that used key questions to analyse science presentation in
the media and to help students to form opinions about the scientific
value of newspaper articles. The key questions asked the students to
consider several aspects of ‘Ideas about Science’, including data and
their limitations, correlation and cause, developing explanations and
the scientific community.

28

“To Investigate The Effect Of Using Newspaper
Articles About Science On Student Engagement
And Understanding”
Sue North St Joan of Arc School Rickmansworth

Abstract
This research investigated the effects on developing students’ 
scientific explanations of using similar articles from two different
newspapers in GCSE science lessons. Student responses to tasks in
lesson and in follow-up questionnaires indicated that the articles
helped with understanding the science and made the lessons more
interesting. Developments that could further enhance the process 
are suggested.

Context
I am subject leader for Biology at St Joan of Arc Catholic School 
and have always taken a keen interest in keeping up to date with 
contemporary science issues, particularly in the field of Biology. 
For several years I have used news articles from newspapers and
‘New Scientist’ to inform and illustrate my A level teaching.
The introduction of the revised curriculum for GCSE Science, and the
decision in our school to follow the OCR 21st Century Science course,
brought a need to develop and incorporate contemporary science
news resources in our teaching, to address two issues. Firstly, the
rapid pace of developments, particularly in Biology, means that 
textbooks will soon become out of date. Secondly, the presentation of
scientific discoveries in the media provides an opportunity for using
real science to demonstrate and illustrate the principles of ‘how 
science works’.
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3. The students had a more discerning understanding of ‘How 
Science Works’:
Scrutiny during the lesson of the responses to key questions 
showed that the students were actively engaged in trying to 
unravel ideas about how science works in practice. All the 
students in Year 11 and most of the students in Year 10 thought 
they would now be better at forming their own opinions about 
reports on scientific issues.

4. The students were not inspired to read science in the news: 
Rather disappointingly, using the resources did not seem to 
stimulate greater interest in reading news reports about science.

In addition, virtually all the students preferred paired work, and the
vast majority, particularly in Year 10, felt that they learned more this
way. This underlines the importance of using collaborative work as a
teaching and learning tool.  

Several students said that they enjoyed the chance to compare the
two newspaper articles. Most students preferred ‘The Times’ version
of the storyline; this was surprising as the reading age required is
higher than that for ‘Daily Mail’. Verbal responses showed that the
more able students appreciated the extra detail in ‘The Times’ article.
Both groups in the trial were top sets. It would be interesting to 
compare the preferences amongst less able students.

All the students liked using the laminated resources with dry-wipe
pens – this was particularly evident amongst the members of the
Year 10 class who are mainly kinaesthetic learners, but responded well
to a visual task, because they were actively involved. This response
was an unexpected bonus and presents an interesting angle on
classroom management issues.
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As the result of previous INSET at the school, science staff now try to
use groupwork where it is appropriate in lessons. I decided that the
students would probably respond better to paired work, than working
individually. I therefore included some individual work and some
paired work. Each student was given a set of instructions, a 
laminated newspaper article from the Daily Mail, a dry-wipe pen, and
a set of ‘key questions’ cards. A further activity was available, using
the corresponding article from The Times, together with some 
extension questions.

In the event, a series of cancelled Year 11 lessons just before GCSE
Module Tests meant there was no opportunity to use the material
with them first, so the trial went ahead with Set 1 in Year 10. 
They responded very favourably to the tasks, and were fully engaged
during the lesson. Year 11, Set 1, used the material with one small
modification at a later date. 

During the lesson, students used ‘Key Question’ cards from 
‘Science Newswise’ to score how well each article covered different
aspects of the science. At the end of their lesson, they completed a 
questionnaire seeking their views on issues such as whether or not
the articles helped them to understand the principle of natural 
selection; made the topic more interesting; contained enough 
information to allow them to agree with the conclusion; etc

OUTCOMES OF THE RESEARCH
1. The science was accessible:

Scrutiny of students’ responses to questions involving ‘Science 
Explanations’ showed that they were able to understand the 
scientific content in the news articles without difficulty. In the 
questionnaires, all the students in both year groups agreed that 
the article helped to explain the science.

2. The topic was enhanced by using newspaper articles:
All the students in Year 11 and most of the students in Year 10 
agreed that the article made the topic more interesting.
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“To Investigate The Effect Of Developing Reasoning
Skills On Year 10 Students’ Ability To Answer Open
Ended Questions”
Johanna Thompson Birchwood School Bishop Stortford

Abstract
This research involved using lessons with a clear focus on reasoning
skills and metacognitive plenaries to try to develop students’ ability to
answer open-ended questions related to contemporary scientific
issues. The results indicate some success, particularly in terms of
increased pupil confidence. Further developments that could support
the process are suggested.

CONTEXT
I have worked at Birchwood High School for 5 years, starting as an
NQT and now with the additional role of key stage developer 
(assisting the Heads of KS3, 4 and 5).

Last year I was part of a ‘Learning and Teaching’ working group run
by the school Secondary Strategy Manager where the focus was
‘Thinking Skills’. Guidance for this was taken from the ‘Leading in
Learning’ materials from the KS3 National Strategy. We tried out the
idea of a 3-lesson cycle across the curriculum for Year 7 using the
‘Collective Memory’ strategy. The aim of the ‘Collective Memory’
strategy is to promote visual literacy with tasks that require students
to work collaboratively in groups, talking about their thinking, to
recreate an image provided. I had fed back to the science department
on this strategy and also went through an example of a task using the
‘Mystery’ strategy that I wrote. 

The aim of the ‘Mystery Strategy’ is to encourage students to deal
with ambiguity by providing groups with a question (that has no single
correct answer) and a number of related statements which they sort,
link and discuss.
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Conclusions
As a subject leader, I feel more confident about developing resources
for future use. The ‘Science Newswise’ key questions provide a 
useful tool for teachers as well as for learners.

In order to take account of different learning styles, it might be useful
to compare different media, and not just different sources. For example,
a newspaper report could be used alongside a video clip of a television
news report about the same issue.

Implications for Practice
So far I have given informal feedback to some of my colleagues,
including some outside the Science department. Discussions with
teachers of English, Media (AS level) and Critical Thinking (AS and
A2) have established that there are cross-curricular similarities in
the types of activities that students are being asked to carry out. 
This reflects one of the features of the 21st Century Science course,
which aims to develop scientific literacy. It may also provide an
opportunity to develop cross-curricular literacy skills.
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These skills seemed to link well with those required by the open
ended questions in the ISA that students struggled with. 

I decided to deliver three lessons to my Year 10 classes with a clear
focus on reasoning skills. In order to assess the impact of the
research, I intended comparing the performance of students on the
ISA beforehand with that on another ISA afterwards. 

I used two ASE Science ‘Upd8’ activities that were relevant to the
module we were completing. [N.B. Science ‘Upd8’ provides activities 
on contemporary science to get students talking about science - 
ideal for the reasoning skills lessons.]

At the end of each lesson I evaluated how I thought the lesson had
gone. In particular, I reflected on how the students had set about 
the tasks; how they had worked in groups and how I had helped to
engage them in thinking about the reasoning skills that they 
had used. 

Discussions during a second session with the county action research
group helped with this. They emphasised the importance of the 
3-stage thinking skill lesson; allowing students to talk about what
they are thinking in groups and developing a metacognitive plenary.

Outcomes of the Research
Looking at the ISA results for before and after this intervention, 
there was a slight increase in the second ISA. However, this may 
have been caused by other factors apart from the focus on reasoning
skills. Certainly there were slightly more marks gained on the longer
questions. It was apparent that more students had attempted these
questions, possibly reflecting an improved confidence in their ability
to answer questions that require an opinion. 
When I talked to the students they certainly felt more confident about
the second ISA. My main feelings when marking their ISA was that
the students were having difficulty in reading and interpreting the
questions, resulting in answers that were simply not addressing the
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The opportunity to develop this further through a county action
research group was ideal. In addition, just prior to the first meeting of
the county action research group, my two Year 10 science groups
(Sets 3 and 5 out of 6) had completed their first Individual Skills
Assignment (ISA) as a part of the new AQA modular science course.
When I marked their work, it was apparent that they found the longer,
more open ended question challenging and a significant number had
not gained any marks on this question.

Colleagues in the science department reported similar findings.
When asked, students said that they found it difficult and had not
understood some of the questions. In particular, students in lower
sets found the ISA inaccessible. 

Learning Focus
I wanted to use my research to
• improve the teaching of reasoning skills to Year 10 students to 

enable them to discuss the application and implication of science 
and give reasons on how scientific and technological developments
can raise ethical, social, economic and environmental issues 

• improve student confidence in their ability to answer longer, 
open ended questions

I hoped that students would be better able to express and 
discuss well-reasoned opinions about scientific and 
technological developments.

The Research Process
Guidance on the ‘Leading in Learning’ (LiL) initiative from the 
national strategy suggested that focusing on ‘Reasoning Skills’ 
would be most relevant to my Year 10 students. They highlighted 
the ability to: 
- give reasons for opinions and actions
- draw inferences and make deductions
- explain thinking
- make informed judgements and decisions.
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Implications for Practice
I completed this research with Year 10 students. However, it is 
apparent that it is essential to develop these skills at an earlier stage 

as a preparation for GCSE work. Many activities in KS3 science are
ideally suited to this.

Also, my research focused on students reasoning skills and helping
them to develop the tools to discuss the application of science.
However, before students do this they must be able to read and 
interpret what a question is asking and then recognise which 
information within a piece of text is relevant to this question.
Consequently, the questions that I would like to explore next are:
‘Why do students find it difficult to interpret questions?’

‘What skills do they need to do this?’ 

‘How can we help them to learn and practise these skills?’ 

I would like to use the LIL ‘information processing skills’ (to locate
relevant information) and maybe ‘enquiry skills’ (to pose and define
problems) to help with my future research.

question. Even though I had practised a question in lesson 3, the
question on the paper was of a slightly different structure and this
had completely thrown the students, many of whom had written down
all they knew on the topic, but not answered the question. 

Personally, I found the idea of focusing on thinking skills and not 
lesson content difficult to get to grips with. When planning my 
lessons, I did not spend enough time considering which questions 
I needed to ask in the plenary and what prompts to give to groups
during the main activity to keep them on track. 

A suggestion was made at the final meeting of the county action
research group session that may help with focussing on the skills of
the metacognitive plenary. The idea was that another teacher deliver
the plenary for my lesson. Students may be more willing to share
their ideas with another teacher. It would be interesting to observe
how the teacher formed questions focussed on the skills of the 
lesson without prior knowledge of the lesson content. 

Conclusions
This action research has certainly had an immediate impact on my
lessons. I have been focusing on thinking skills as a part of group
work. When I now do group work I ensure that part of the plenary is
taken up by asking groups to reflect on how they approached a task
as a team and encouraging alternative points of view and different
reasons to back up opinion.

I have discussed the research with colleagues at a faculty meeting
and emphasised the importance of the metacognitive plenary. 
We have all been using the ‘Upd8’ resources and are agreed that
some are particularly well suited to developing ‘reasoning skills’.
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