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Abstract

This is a video report, accompanied by a transcript, and supplementary notes and materials.

Context: This action research project was conducted in A Level Biology at Richard Huish College,
where students often struggle with a content heavy curriculum and the challenge of applying
knowledge to unfamiliar exam questions. Recognising that traditional, passive revision strategies do
not adequately support deep learning, the study explored the use of oracy-based activities as a means
of improving student engagement, confidence, and conceptual understanding during revision.

Aims: The primary aim was to investigate whether structured oracy tasks could strengthen students’
reasoning skills and promote more cognitively demanding forms of retrieval practice.

Methods: Using a lesson study approach, two oracy focused revision activities were co-planned and
delivered to two different classes of Year 12 students aged 17-18 years, each containing 20 students.
One activity focused upon evaluating a method for extracting DNA from strawberries and another
focused on enzyme concepts. Both tasks incorporated peer discussion and competitive elements to
enhance motivation. Student feedback was collected via anonymous post-it notes, and the activities
were refined iteratively in response to this input. This lesson study took place over the course of two
terms, with the wider college wide oracy tasks continued over the final third term of the academic
year. Outcomes at the end of the academic year were analysed.

Findings: Findings demonstrated consistently high levels of engagement and positive student
perceptions of the oracy tasks. Structured discussion activities generated far greater participation and
deeper conceptual understanding than in previous years when students revised independently using
past exam questions. Students were more willing to attempt challenging explanations, address
misconceptions, and collaboratively refine their thinking. While some lower prior attaining students
initially relied on stronger peers, all learners ultimately contributed meaningfully, suggesting that
collaborative dialogue supported both participation and long term retention. In addition,
improvements in student outcomes were noted across several performance indicators, including a
significant narrowing of the gender gap in biology attainment.

Implications: The implications of this study highlight the potential value of integrating oracy strategies
within A Level Biology teaching. Although a causal relationship cannot yet be confirmed, the observed
improvements and positive student responses indicate that oracy focused revision may foster deeper
learning and more equitable outcomes. These findings suggest further opportunities to develop
student led revision resources and expand collaborative learning approaches within the curriculum.
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Context

This intervention focused on the use of flipped learning in A level Biology in a co-educational
sixth form college in Somerset. The college has circa 2000 students who follow a range of different
programmes such as GCSEs, A levels and Vocational courses, Accountancy or Education
Apprenticeships, and Adult Learning qualifications. The students who participated in this study were
in the second year of their A level Biology study (age 17-18).

Video Recording and other resources

You can watch a video report which gives an overview of the context, methodology and class
activities designed, the ethical considerations, and some of the findings and implications. This is
available to download or to watch as a streaming video from the item page in the Camtree Digital
Library. There is also a transcript of the video for download.

The PowerPoint slides and lesson study planner used in this study are included as appendices to
this document.

Further explanation of decision points, findings and implications

The first time Activity 1 (see the video, or lesson plan in the appendices) was conducted, only
one student in each pair got to describe the extraction of DNA, the other member of the pair was
involved in marking their answer using the marking grid. Several students commented on their
anonymous post-it notes that both would have liked a chance to describe the process too. Therefore,
we modified the activity to enable both students in each pair to describe the method, but as the
second person had already seen the ‘answers’, the expectation was higher — they should be able to
give a higher-quality description including many of the key terms.

It was also felt by the teacher observers that time was a bit too short for fully explaining the
Mark Scheme for the exam question (shown in appendix). Therefore, the timings were modified to
allow longer for this task in the subsequent sessions.

Teachers observing the lesson noted that all students engaged readily with the discussion
activities. The atmosphere was lively and positive, with high energy and frequent laughter. Students
were willing to ‘have a go’ even when they were unsure. For example, after watching the short video
clip, they attempted to describe the steps involved in DNA extraction and explain their significance,
even if they could not recall every stage of the process. They also made confident attempts to define
key terms in the Articulate game, despite not always being certain of their meanings. Breaking the
task into these smaller, interactive components ensured that every student remained engaged. In
contrast, if students had simply been set the past exam question to complete independently—as in
previous years—some might have left the question blank and avoided attempting it altogether.

As predicted in the lesson study plan (see appendix), the students with lower prior attainment
tended to opt to go ‘second’ in the paired tasks, allowing their partner to tackle the challenge first,
and therefore give them time to familiarise themselves more fully with the material before
attempting it. However, they were then able to complete the tasks and include much of the key
terminology. Those with higher prior attainment could complete the simpler tasks relatively easily,
such as the ‘articulate’ descriptions for enzymes, but were still sufficiently challenged with the final



activity where they had to explain the effect of increasing substrate concentration on competitive and
non-competitive inhibitors. Initially, several students had one or both drawn incorrectly, and as the
teacher circulated asking prompt questions, they could then recognise their error and correct it, often
explaining to their partner why they had now drawn the curve in a different place.

In one lesson, an odd number of students meant that one group worked as a triad. The student
with lower prior attainment in this group tended to withdraw slightly, allowing the other two to lead
most of the discussion. In hindsight, it may have been more effective to adjust the grouping so that
the triad consisted of students all with higher prior attainment, as they would likely have been more
confident in contributing equally to the dialogue.

Observers noted that the students demonstrated a much deeper level of understanding because
of these discussions than they would have if they had simply been given a series of past exam
guestions to complete independently with a mark scheme. The process of talking through ideas,
guestioning one another, and collaboratively working out solutions is likely to have led to a more
meaningful learning experience and strengthen long term retention.
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Appendix 1: Lesson Study Pre-Planning Template

Confirm your team
(ideally between 3-5 people)

Names removed.

Set ground rules for assessed risk
taking & joint ownership of the
research lesson/s.

We are engaging in joint professional learning and therefore agree
to:
v' Take risks & accept that ideas will fail as well as succeed.
v' Ensure learning benefits students & colleagues)

Identifying your Research Focus

Integrating oracy-based activities could improve students'
confidence and reasoning skills while revising complex biological
concepts.

Logistics

As a group identify possible
classes that you want to focus on
and at what point in your scheme
of work / term it will be best to
carry out your lesson study.

You could start to think about
who might take on what roles at
different stages or cycles of the
process (e.g. who will teach the
first lesson / who will observe...)

Year 2 Biology classes to utilise our Academic tutoring time to
revise Year 1 material.

Topic: We will choose topics students have found difficult and
where they have underperformed in previous topic tests.

First lesson to be taught by _ and others in the Lesson
Study group will observe. This will be in Academic Tutoring time.
(Half an hour at the end of one lesson)

Second lesson will be taught by _ and others in the
Lesson Study group will observe. This will be in Academic Tutoring
time.

What do we already know?

In your group consider what your
current knowledge base and skills
are in this area / what you know
to be good practice / effective
techniques and make a note of
them.

What research are you reading to
add to your existing knowledge?
Are there articles, books, blogs,
podcasts you could use to add to
your current knowledge and
understanding?

Students often talk about finding it hard to apply their knowledge
to exam Qs based around practicals. One topic will focus on this.
They also performed less well in the topic test on enzymes, where
they had to apply their knowledge to interpret graphs.

Some students are still using low utility revision methods such as
re-writing notes or writing out flash cards. Whilst we have often
explained the most effective revision methods, such as testing, or
peer teaching, students need it modelled and used in class, so
understand its significance.

We have looked at resources on Voice 21 Our mission - Voice 21

on importance or oracy skills

How do you intend to Involve
students in your research?

We will inform them that we are trying a some new oracy based
revision activities in Academic Tutoring time, and will seek their
feedback on how they find it compared to more traditional
teaching methods. Students are also aware that we carry out
Action Research as a college each year and share our findings more
widely with others both within and outside of the college.
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Appendix 2: Planning Template

Intended Professional Learning

(Describe what you as teachers want to learn more about as a result of conducting this research lesson)
We want to understand whether integrating oracy-based activities could improve students' confidence
and reasoning skills while revising complex biological concepts. We also want to know if this will help
students to change their revision activities in the long term into something more effective.

Intended Student Learning

meta-cognitive / other cognitive processes)

(summarise the key curricular as well as other learning which is designed to happen in this lesson. The
other learning may relate to ideas you are developing, social, attitudinal or behavioural learning or

Curriculum / subject learning intention(s) for students

students)

Other learning / development intention(s) —
social, linguistic or meta-cognitive (for

Year 1 component of A level Biology

Social, oracy,

contexts,

ability to apply knowledge to unfamiliar

Ability to plan experiments

Case students — Summary of Learning Needs

Identify the case students whose learning you will be focusing on for this research lesson

this area (e.g. grades for
last few pieces of
work...)

Name One Two Three
Why chosen for focus Student 1 Student 2 Student 3
(e.g. high attaining, Low prior attainment Low prior Low prior attainment
gender, learner type, attainment
level of motivation...
Level of operation in D/E D E

What outcomes you are
hoping for from this
student
(e.g. to be able to...)

Complete all tasks and
contribute to paired
and group discussion

Complete all tasks and
contribute to paired and
group discussion

Complete all tasks and
contribute to paired
and group discussion




Appendix 3: Lesson Plan

Research focus:

Revision activity based around
1) the extraction of DNA from plant material
2) Enzymes and how factors affect enzyme action

What we want them to learn:

To be able to answer a past exam Questions requiring students to
apply their knowledge to a given situation,
To develop oracy skills and articulate their learning

Activities / sequence of lesson

Activity 1

(5 mins) Teacher introduces purposes of activity and approach
and then introduces Past Exam Question.

(2 mins) Students watch cartoon

(10 mins) ‘Bull’s Eye activity. Students work in pairs, explaining
process to the other who marks their response. (PowerPoint slide
1 & 2) Collation of points and winners announced!

Students swap roles and repeat.

(5 mins) Go through answers and reasons. (PowerPoint slide 3)

(8 mins) Paired discussion, Students attempt past exam Q on mini
white boards. (PowerPoint slide 4)

(5 mins) Q&A session with teacher who goes through mark
scheme and students self-mark their answers (PowerPoint slide
5)

Activity 2

(5 mins) Activity launched with Articulate game. Students work in
pairs and describe words to their partner. Then swap
roles.(PowerPoint slides 1-3)

(10 mins) Students are shown a range of graphs and discuss in
pairs with their partner to explain and describe what is going on.
Feedback to teacher through Q&A session (PowerPoint slides 4-
6)

(5 mins) Students draw on mini white board and add additional
curve to show competitive and non-competitive inhibitor.
Teacher moves around classroom to ask prompt questions and
assist as necessary. (PowerPoint 6)

(5 mins) In pairs students bullet point their answer on mini white
boards to Levels Question on Enzymes

(5 mins) Teacher Q&A — to explain Mark scheme and students
self-mark their answers




Appendix 4: PowerPoint slides of Activity 1

Bulls’ eye - oracy in learning
The extraction of DNA from plant material

1. Watch this simplified method to remind yourself of
what you did, and identify any steps that this video
omits:

Extracting DNA from fruit.
Use your lab book to check your answer.

Working in pairs 1 of you will be the marker, and 1
of you will “tell the story”.

4. You have 2 minutes to “tell the story” — to describe
and explain how DNA is extracted from the fruit #H,

w N

of a strawberry plant.
5. Your partner will listen and keep a tally of your
score using the bulls’ eye diagram — each detail has
a particular score. If you put all the steps in the ' ,“
correct order, you will earn a bonus of 5 marks.

Bulls eye: Oracy in learning Crushing breaks down cell wall

EXTRACTION OF PLANT DNA De;ersent breaks down plasma membrane
and nuclear membranes

lons disrupts hydrogen bonds in DNA

Protease digests histone proteins
Icy ethanol precipitates DNA

Detergent disrupt membranes
lons in salt are charged
| Protease digests proteins

Ethanol / alcohol causes DNA to come out of
solution

Wrap DNA around wooden splint to remove

~Break-up-plantmaterial
Use detergent
Salt

[ Filter / remove debris
Enzyme

~Ethanot




Step Reason / Explanation

Crushing the strawberry Break down the cell walls

Using detergent (in the Disrupt the plasma membrane and nuclear envelope to
extraction buffer) release DNA from nucleus

Using salt (in the extraction [The salt breaks hydrogen bonds between water and
buffer) DNA molecules and makes the DNA stick together

Filtering the mixture through [The muslin retains strawberry cell debris, but DNA is

muslin dissolved in the extraction buffer so passes through into
the filtrate.

Adding protease These would hydrolyse histone proteins to release the
DNA

Layering ice cold alcohol on [DNA is insoluble in alcohol, so DNA precipitates
the top of the filtered liquid jout. Use ice to prevent plant enzymes from breaking
down DNA

Using a wooden skewer To extract the long, thread-like strands of DNA.

(d) Students use this method to extract DNA from the fruit of a strawberry plant
Take a fruit from a strawberry plant and crush it using a mortar and pestle
Add salt to the crushed strawberry fruit mixture
Add an enzyme to the mixture
Add ethanol to the mixture

Evaluate whether the method used by the students would successfully extract DNA

Exam
question -

command
word is
“evaluate”

How to answer EVALUATE exam questions. Evaluate the method, data
and conclusion in A-level BIOLOGY. (YouTube link)

4




Appendix 5: PowerPoint slides of Activity 2

When a team is playing a timer is started and the describer
will describe as many words/ phrases from the relevant
category to the guesser in this time.

The describer can gesticulate and act but cannot say the
word/ phrase itself, the length, the starting letter, any
derivative, or what it rhymes with or sounds like.

Lock and Key
Enzyme substrate complex
Complementary
Denatured
Allosteric site
lonic bond

Non-competitive inhibitor




Kinetic energy
Successful collision
Induced fit
Optimum
Tertiary structure
Hydrogen bond

Enzyme-product complex

Rate of
reaction

Substrate concentration

10




Description

1.As the substrate concentration increases, the rate of reaction increases.
2.As the substrate concentration increases further, the rate of reaction
plateaus (levels off).

Explanation

1.There are more substrate molecules to form more enzyme-substrate
complexes.

2.This is the saturation point, which is when all active sites are occupied by a

substrate and enzyme concentration becomes the limiting factor.

Rate of
reaction

14

11




» Description
1.Below the optimum pH, the rate of reaction is low or zero.
2.The maximum rate of reaction is reached at the optimum pH.

3.Above the optimum pH, the rate of reaction is low or zero.

« Explanation
1.In acidic conditions, H* ions break ionic/hydrogen bonds and denature enzymes.

2.The optimum pH is the pH the enzyme works fastest at. More successful collisions occur

between enzyme and substrate leading to more enzyme-substrate complexes forming.

3.In alkaline conditions, OH-ions break ionic bonds or hydrogen bonds and denature enzymes.

A -draw a line to represent the impact of a competitive
inhibitor

B- repeat for a non-competitive inhibitor

Explain to each other why you have made your decision

A

Rate of
reaction

v

Substrate concentration

(c)* There are two models for the mechanism of enzyme action. Outline how changes in
temperature can affect these mechanisms of lipase action.

6 marks

12




« The science content determines the level.

« The Communication Statement determines the mark within a level.

Level 3 (5-6 marks) Use the green dot ® in the margin to indicate places
* Provides a description of the 2 mechanisms of enzyme 6 where good scientific points are made about the 2

action models of enzyme action.
* Provides a description of the ways in which high and low

temperature affects the reactants and active site. Use a highlight square " in the margin to indicate
There is a well-developed line of reasoning which is clear and places where good scientific points are made about
logically structured and uses scientific terminology at an the effect of temperature.
appropriate level. All the information presented is relevant and
forms a continuous narrative.
Awarding at this Level = E] &5licks YV V'V VY [Indicative scientific points are to be found on the
Communication = v or % next page.]

Answer Marks Guidance

Level 2 (3-4 marks)

o Describes 1 or both of the mechanisms of enzyme action
Describes some ways in which temperature affects the
reactants and/or active site.

There is a line of reasoning presented with some structure and
use of appropriate scientific language. The information
presented is mostly relevant.

Awarding at this Level = E] &3ticks vV VvV
Communication = v or %

Level 1 (1-2 marks)

« either
Describes some aspects of the mechanism of enzyme
action

or
Describes an effect of temperature

The information is communicated with some structure but may

include a small amount of irrelevant material and some

inappropriate use of scientific language.

Awarding at this Level = [I] & 1tick v
Communication = v or %

0 marks
No response or no response worthy of credit.

Indicative scientific points may include but are not
limited to:
enzyme action @
1 enzyme-substrate complex formed
2 enzyme-product complex formed
3 product(s) leave the active site
4 lock and key = shape of substrate and enzyme's
active site are complementary and so enzyme
is specific
5 induced fit = enzyme active site changes shape
to accommodate substrate once substrate
binds

effect of t ture
reactants
6 increase in temperature increases kinetic energy
of molecules
7 results in more successful collisions
8 more enzyme-substrate complexes form
9 decrease in temperature reduces kinetic energy of
molecules
10 results in fewer successful collisions
11 fewer enzyme-substrate complexes form
active site
12 enzymes have an optimum temperature
13 (small) increase in temperature affects the
bonds involved in tertiary structure
change in shape of active site
prevents substrate binding to active site
high temperature results in denaturing
effects of high temperature are irreversible
effects of low temperature are reversible

14
15
16
17
18

13




Appendix C: Oracy techniques used during the Oracy Focus Group and Oracy
Summer Challenge

Quiz, Quiz, Trade
This cooperative-learning technique has students review information with other students by asking
and answering questions. Working with peers in a nonthreatening manner builds confidence,

encourages greater participation, and results in more thoughtful discussions.

Quiz, Quiz, Trade at the Teacher Toolkit: https://www.theteachertoolkit.com/index.php/tool/quiz-

quiz-trade

‘Just a minute’
This is a classroom version of the radio show called “Just a Minute”. It is great for encouraging
listening skills, and for the development of vocabulary.
The only resource you will need is a stopwatch. First, choose a given topic. E.g. non-competitive
inhibitors. Students work in small groups. They choose someone to start. The student has to speak on
the topic for one minute. The catch is that the rest of the children can challenge the speaker and take
the topic from them for any of the following reasons:
(i) Hesitation — the easiest challenge, awarded if the speaker ums and ahs. You can decide as
a group how lenient to be at first.
(i) Repetition — the speaker is not allowed to repeat any words or phrases which are not
contained in the topic title itself, although obviously pronouns, prepositions etc, can be
repeated.
(iii) Deviation — a tricky one, best only used with more advanced speakers. A challenge can be

lodged if the speaker goes off the given topic.

14
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