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Executive summary
The project

This project aims to contribute to the evidence base around teacher workload strategies and use of generative artificial
intelligence (GenAl) for education by examining the effect on workload of using ChatGPT for lesson preparation
compared to preparing lessons without using any form of GenAl. This is a cluster-randomised controlled Teacher
Choices trial with randomisation at school level. Thirty-four schools (129 teachers) were randomly allocated to a
ChatGPT group and 34 schools (130 teachers) to a non-GenAl group. Year 7 and 8 Science teachers were eligible to
participate in this study. Enrolled trial teachers had an extensive range of teaching experience. The two trial arms were
as follows:

ChatGPT group

Science teachers in this group were asked to use ChatGPT to prepare lessons and resources for upcoming Year 7
and/or Year 8 science lessons. They also received access to the online ChatGPT guide
(https://teachingwithchatgpt.org.uk/). and were asked to use the first five weeks of the trial to look at, and try out,
different parts of the guide. After this, they could continue to refer to the guide as much or as little as they liked.

Non-GenAl group

Science teachers in this group were asked not to use ChatGPT or any other GenAl tool in any lesson and resource
preparation for their Year 7 and/or Year 8 science lessons. The ChatGPT guide was not shared with this group.

The trial’'s primary outcome was teacher workload, specifically the time spent on lesson and resource preparation for
Year 7 and/or Year 8 science lessons over five weeks (weeks six to ten), after five weeks of initial use. This was
measured via a workload question in a weekly teacher diary during the ten-week implementation period, in the summer
term 2024. Teachers were asked to use their assigned approach to complete their normal preparation activities, rather
than completing any additional preparation activities for the trial. Secondary outcomes included the quality of lesson and
resource materials, the frequency ChatGPT was used in lesson preparation, and use of the guidance. The impact
evaluation was complemented by an implementation and process evaluation (IPE), which explored teachers’ practice
and confidence in relation to teaching science and using ChatGPT and the different ways in which ChatGPT was used
for lesson and resource preparation activities. Jointly funded by the Education Endowment Foundation and the Hg
Foundation, this trial took place between December 2023 and December 2024.

Table 1: Key conclusions
Key conclusions

1. The lesson and resource preparation time spent by the ChatGPT group was 69% of the time spent by the non-
GenAl group in weeks six to ten of the trial. While a typical teacher in the non-GenAl group spent 81.5 minutes per
week preparing lessons and resources for Year 7 and Year 8 science lessons, teachers in the ChatGPT group spent
around 56.2 minutes per week, saving 25.3 minutes per week on average. This finding has a high security rating.

2. We found no evidence to suggest that the quality of the lesson resources used by the two groups differed, from an
expert panel review (who did not know how the resources had been created) of lesson resources sampled from
each of the two groups.

3. Teachers used ChatGPT and referred to the ChatGPT guide less frequently as the trial progressed. For the use of
the teacher guide, at least, this is likely to be related to moving away from the ‘learning phase’ and into normal
practice.

4. The time saving for the ChatGPT group occurred even though teachers used ChatGPT to support a relatively
modest amount of their overall planning: they tended to use ChatGPT for one or two activities rather than across
the lesson: most commonly for creating questions or quizzes or finding new ideas for activities.

5. Teachers reported typically using the time saved to complete other lesson and resource planning (LRP) or teaching
tasks, or to reduce overall workload. In the context of high levels of workload for the teaching profession, this
appears to be promising for teachers as teachers in our trial were, in most cases, only testing out their allocated
approach on part of their timetable.


https://gbr01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fteachingwithchatgpt.org.uk%2F&data=05%7C02%7Cfaizaan.sami%40eefoundation.org.uk%7C089be9c51d6e469fe00408dd19e1a2e4%7C9dd08368aa05422d811432d03c0f9273%7C0%7C0%7C638695179150042325%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=TDZkyT8s6nVADQopZlvLPtVBniyLGqCAF%2FHRxKDSUvk%3D&reserved=0
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Security of the trial

These findings have a high security rating. This was a Teacher Choices trial, testing an everyday choice teachers make
when planning their lessons. The trial was a well-designed, two-armed, randomised control trial and was well-powered.
Due to some participating teachers not completing the weekly diary data, 18.5% of teachers were not included in the
primary analysis, and a slightly greater number of teachers in the ChatGPT group did not complete their weekly diary
data. At baseline, teachers in both groups were similar in terms of the time spent in lesson or resource preparation for
Year 7 and Year 8 science lessons, whilst the average level of teaching experience was slightly greater in the non-
GenAl group.

Additional findings

Despite relatively modest levels of ChatGPT use, overall, the ChatGPT group had significantly lower lesson and
resources preparation (LRP) time than the non-GenAl group in weeks six to ten of the trial, suggesting that use of
ChatGPT had led to a reduction in workload. Compliance analysis supported these findings: teachers that used
ChatGPT to prepare a higher proportion of lessons and scored highly on a knowledge quiz spent less time on LRP than
those who did not.

Very few teachers typically used GenAl for lesson planning before the trial commenced. Most adhered to their allocated
group (96% in the ChatGPT arm, 79% in the non-GenAl arm). Where non-GenAl teachers did use GenAl, most did so
for less than 10% of their lessons. The vast majority of ChatGPT-assigned teachers used it for at least one lesson, with
the average usage exceeding a third of their lessons.

Most teachers found ChatGPT easy to access and use, and their usage was driven by curiosity and a desire to save
time on lesson planning. Most teachers in the ChatGPT group were positive about the guide, agreeing that it was easy
to understand and relevant to their lesson preparation.

Teachers confident in physics or those confident in technology were more likely to use ChatGPT for lesson planning,
while those with high confidence in their science subject knowledge used it less. Additional analysis exploring the
influence of contextual factors indicated that while, as might be expected, teachers more confident with technology
experienced greater time savings, using ChatGPT may also save more time for teachers who are less confident in
planning and teaching physics, and in their science subject knowledge.

Teachers reported that ChatGPT could effectively support parts of the planning and preparation process and used it
alongside other resources to save time. How teachers used the saved time varied: for some, this involved redirecting
the time to other preparation tasks, while others were able to reduce their overall workload. Teachers gave their views
on the perceived impact on pupils: most surveyed teachers reported that pupil learning was ‘similar’ when using
ChatGPT.

The results of this trial appear very encouraging, both for teachers seeking to reduce their workload and for senior
leaders who may be considering using GenAl in lesson preparation but are unsure of the implications for quality and
staffing. Teachers adapted the amount they used ChatGPT and their approach to using it based on their needs and, as
such, this may reflect real world use of ChatGPT outside of a trial. It appears that there is a potential role for ChatGPT
(and indeed other GenAl models) in teachers’ lesson and resource planning in such a way that maintains quality and
has beneficial impacts on teacher workload.

Impact

Table 2: Summary of impact on primary outcome teacher workload: Lesson and resource planning time in hours over five weeks
(weeks six to ten)

Lesson & resource planning time

o G EEET GO BUGEEe] 66 & Adjusted mean Adjusted mean No. of )

Outcome/ -1 group exp for ChatGPT for non-GenAl teachers

Group % of the time for non-GenAl group ™ o o value
(95% confidence interval) group (95% CI)  group (95% ClI) (missing)

RQ1: Teacher workload—

time spent in lesson and 69% 4.68 6.79 211 0.006

resource planning over (53%, 90%) (3.88, 5.65) (5.66, 8.16) (43) ’

five weeks
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Introduction

Overview of evaluation design

Context for the project

Recent technological advancements include the release of free-to-access Generative Atrtificial Intelligence (GenAl)
including large language models (LLMs) that users can interact with. LLMs generate human-like text responses to
questions or prompts entered by users. There are a variety of different LLMs available, examples include ChatGPT
(OpenAl), Claude (Anthropic), PaLM 2 and Gemini (Google), Llama (Meta), Mistral, and Grok (xAl).

One of the most well-known LLMs, ChatGPT, has been available to the public since November 2022. ChatGPT had a
rapid uptake in users such that during the first week it surpassed one million users (Duarte, 2024) and after 12 months
(and around the time of the start of this project) it was reported to have over 100 million weekly active (global) users
(Malik, 2023). ChatGPT has been trained on data from the internet including websites, books, articles, and manuals
which it uses to predict the next word in a sequence. It has been designed to respond in an accessible and
conversational manner allowing users to engage in natural language interactions on various topics and almost anyone
can interact with the program once they have a login. When the research project started, the free-to-use version
available was ChatGPT 3.5 and users could pay for a more powerful and advanced version (ChatGPT 4 Plus). Since
starting the study, the free version was updated to ‘GPT-40 mini’ with limited access to GPT-40, which allows advanced
data analysis, file uploads, vision (being able to interpret a mixture of imagery sets), web browsing, and custom GPTs
(to be able to create a tailored version of ChatGPT). A paid-for ‘Plus’ version is still available which allows all the
advanced capabilities of GPT-40 as well as image generation and creating and using custom GPTs (ChatGPT, 2024).

Around the time this study started, in November 2023, 42% of teachers reported that they had used Al tools to help with
school work (an increase on the 35% of teachers in August 2023 (Fletcher-Wood, 2023). By August 2024, this proportion
had increased to 57% (Hallahan, 2024a).

The Department for Education (DfE) in England recognised that the education sector was using GenAl with increasing
regularity and issued a call for evidence on the topic in 2023 (DfE, 2023). The response to the call showed that these
tools were already being used for lesson planning, creating resources, and writing exam questions. Benefits of using
GenAl were reported to include ‘freeing up teacher time, providing additional educational support, including for pupils
and students with special educational needs and disabilities (SEND) and pupils and students for whom English is an
additional language (EAL), and subject specific applications’. However, a number of risks and challenges were also
identified, including:

e a potential over-reliance on GenAl by both students and teachers, which might ‘compromise knowledge and
skill development’

¢ the quality of outputs (with concerns over accuracy, bias, and harmful content); and

¢ the replacement or undermining of teachers

Furthermore, UNESCO (2023) highlighted that the release of GenAl to the public was not accompanied by guidance or
regulations, raising concerns about data privacy and the ethical and pedagogical quality of outputs.

Alongside this, an area of continued concern is the ‘critical state’ of teacher recruitment and retention trends and high
levels of workload of teachers compared to similar graduates (McLean, Worth and Smith, 2024). In waves one and two
of the Working Lives of Teachers study (conducted 2022 and 2023 respectively), almost three-quarters of teachers and
leaders felt their workload was not acceptable (Adams et al., 2023; IFF Research and IOE, 2024). Workload is one of
the key reasons given by teachers for leaving the profession (for example, Lynch et al., 2016; Hallahan, 2024b). The
teacher workload review for the EEF showed that schools and teachers were using many and varied strategies to bring
it to an acceptable level. However, this was only having a small effect (Martin et al., 2023).

This project therefore aims to contribute to the evidence base around teacher workload strategies by examining the
effect on teacher workload of using ChatGPT compared to preparing lessons without using any form of GenAl.
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About this project

This project was commissioned within this landscape of rapid uptake and minimal guidance for the use of GenAl in
schools in England (see above). To address the gap in guidance, in Autumn 2023 the Hg Foundation and Bain &
Company’s Social Impact Practice team created a guide to using GenAl in teaching. This work involved consulting with
teachers and tutors about their use of GenAl and teaching practices. This culminated in the publication of a freely
available web-based ‘Teaching with ChatGPT guide’ for teachers about how to use ChatGPT in their work. The guide
can be found here: https://teachingwithchatgpt.org.uk/. The scoping and development of this web-based teacher guide
was funded and supported by the Hg Foundation — who help under-represented groups to access high quality jobs in
tech by supporting education- and employment- based programmes.

NFER was commissioned to design and conduct this research into use of GenAl (and specifically ChatGPT, as this was
the focus of the web-based guide) in December 2023.

Teacher Choices trials commissioned by the Education Endowment Foundation (EEF) usually have an initial scoping
phase in which the research area of interest and potential methods are investigated by the evaluation team. This Teacher
Choices ftrial is slightly different in that some scoping work had been carried out in Autumn 2023 by Bain & Company
(see above). Therefore, due to the topical nature of the choice and because the web-based teacher guide for teachers
about how to use ChatGPT had already been developed, the EEF opted to move to a full Teacher Choices trial
immediately, with a focus on the guide produced by Bain & Company and Hg Foundation.

In lieu of a scoping phase, we carried out some rapid work to develop a theory of change about the use of GenAl by
teachers when planning lessons. While there is interest in how GenAl might impact on pupil attainment, we identified a
number of key steps within the theory of change (illustrated in the logic model, shown in Figure 1) that would need to be
met prior to seeing impact on pupils. To develop the theory of change and logic model we used the COM-B approach
(Michie, van Stralen and West, 2011) to identify the inputs (COM) that lead to the behaviour change (B: the use of
GenAl, in this case ChatGPT). The inputs are characterised as follows:

e teachers have guidance and/or support to use GenAl (ChatGPT) when preparing lessons (capability);

e teachers have access to GenAl (ChatGPT), for example, including hardware and software and no firewall or
other access restrictions at school (opportunity); and

e teachers are willing to use GenAl (ChatGPT) when preparing to teach lessons (motivation).

Specifically, our model theorises that using GenAl (and in this case ChatGPT) to help with lesson planning and
preparation would help improve pupil outcomes via two distinct routes: by improving the quality and variety of lessons
that are planned, or by freeing time, which can be utilised elsewhere to improve pupil outcomes. We explored the
feasibility of a trial using pupil attainment as the outcome. However, we determined that this would not be viable in the
timeline (for more information see the Study Plan, (Roy et al., 2024)).

Given the acute pressures on teachers and the interest in strategies to support teacher workload, and its place within
the causal chain in the theory of change, we favoured a primary outcome of ‘teacher workload’ measured using teacher
workload diaries. Lesson quality is measured by an analysis of lesson planning quality. The implementation and process
evaluation explores teachers’ experiences of using ChatGPT and the guide, and their approach to lesson preparation.
We also capture the perceived difference in pupil engagement and response between lessons using ChatGPT and those
prepared without using any GenAl.
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Figure 1: Logic model (Study Plan version)

| Use of ChatGPT in lesson preparation |

Problem: Many teachers spend a lot of time on planning for lessons,
and science teachers are among those that spend longest.

GenAl in the form of ChatGPT has been available for ~1 year and
some teachers have started using it in their work. Reports suggest the
potential of GenAl to support teaching and lesson preparation, but also
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length of time teaching these topics to this age group), subject [science]
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Teacher Choice approaches

The scope for this teacher choices project is the short-term planning done by teachers to select, develop, and adapt
existing curriculum planning and materials in order to deliver lessons. We refer to this as ‘lesson and resource
preparation’ (LRP). Our expectation prior to the trial was that the scope and use of curriculum planning and materials
would vary significantly across schools, with a minimum expectation that teachers draw on a departmental scheme of
work that sets out learning objectives for each lesson. This context was included in the information supplied to
participants.

The trial focused on ChatGPT as this is the GenAl tool for which the teacher guide (developed by Bain & Company’s
Social Impact Practice team and Hg Foundation, see above) was specifically developed. Another factor in our decision
was that we would not be able to control for the differences between different tools when exploring GenAl versus
nonGenAl (tools which function in similar ways but are based on different algorithms) and so we decided to focus on
one specific tool for the GenAl group - ChatGPT.

During the set-up of the trial, NFER in consultation with the EEF and Hg Foundation carefully considered what the other
group should be. It was decided that the most valuable comparison would be an arm where no GenAl tools were used
to maximise the contrast between the two choices and generate useful evidence at this early stage in the evidence
base. The decision was also made with the understanding that it would likely become increasingly difficult to replicate
the trial with no GenAl use given the increasing popularity and widespread adoption of these tools. Another advantage
of having a group without GenAl use was the uniformity it provided, ensuring the group did not become a mix of teachers
using different GenAl tools, which would have made it difficult to discern the specific impact of ChatGPT. As a result,
this arm was designed as the non-GenAl arm, effectively considered the equivalent of business as usual prior to the
public release of ChatGPT and other GenAl tools. However, we also acknowledged that by 2024 the non-GenAl group
may not represent ‘business as usual’ for many schools outside the trial as many teachers were already experimenting
with and using GenAl tools in their work.

Brief trial guidance including ‘dos and don'’ts’ for the two arms was produced by the research team and shared with
teachers at randomisation (Appendix J).

ChatGPT arm

For the ChatGPT arm, the trial guidance included a link to the ‘teaching with ChatGPT’ website,* which provided
information about how to use ChatGPT when preparing to teach lessons. During the development of the website, Bain
& Company worked with teachers and tutors from different school types and different subjects to explore and test out
how teachers can and should use ChatGPT. This work resulted in six main ‘use cases’ that the guide is structured
around:

o find activity ideas;

e getready-made practice questions;

e adapt your materials to work for your group;

e craft model answers and build mock exam questions;

o et effective explanations and step-by-step examples; and
e test student understanding and avoid misconceptions.

The website also explains how to start using ChatGPT, how to set up custom instructions, and gives an overview of
other ways teachers can use ChatGPT. It carries a warning to users to check the materials produced by ChatGPT as it
can make mistakes.

1 https://teachingwithchatgpt.org.uk/
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Although the website does mention that personal (for example, pupil) data should not be entered into ChatGPT, the
evaluation team also reiterated this at the top of the trial guidance supplied to the ChatGPT arm due to the importance
of data protection. This website is referred as the ‘teacher guide’ throughout this report.

When choosing which version of ChatGPT for the trial, we aimed to replicate a 'teacher choice' that is easily accessible
and free of cost, ensuring it would not be a financial burden. At the time of designing the trial, ChatGPT 4.0 was known
to offer more advanced functionality and more sophisticated responses. We wanted to avoid a situation where some
participants were testing a more advanced version than others in a non-random manner. Therefore, the free version
was selected for the trial.

Teachers in the ChatGPT arm were asked to use ChatGPT to support their lesson and resource preparation for ten
weeks over the summer term 2024. They were asked to refer to the teacher guide (the website) prior to lesson and
resource preparation for these lessons. The trial guidance explained that they should use the first five weeks of the trial
to look at, and try out, different parts of the teacher guide. They were encouraged to use ChatGPT in their resource
preparation as much as they could during the first five weeks. After this, they could continue to refer to the teacher guide
as much or as little as they liked during the second block of five weeks in the summer term. Teachers were asked not
to use any other GenAl tools for their lesson and resource preparation as part of the trial relates to the web-based
teacher guide, which is specific to ChatGPT.

Non-GenAl arm

For the non-GenAl arm, the trial guidance asked them specifically not to use any GenAl tools (such as ChatGPT, Gemini,
or teaching-specific Al tools) for their lesson and resource preparation for ten weeks in the summer term 2024. They
were asked to follow these guidelines when preparing for their Year 7 and/or Year 8 science lessons. They were allowed
to draw on other sources they already used, for example, other teachers, departmental shared resources, textbooks,
external schemes of work, or teacher websites and forums.

The TIDieR framework for this trial is outlined in Table 3.

Table 3: Intervention description

NAME ChatGPT Non-GenAl

ChatGPT is one of the most commonly recognised Although not a ‘business as usual’ in 2024, this
Why ! ! ] A
and used GenAl tools. It is free to access and while  may be considered business as usual from

(rationale) there are reports of it being used by teachers, little is  before GenAl was made freely available. This
understood about how it is being used and the group is asked to abstain from using any GenAl
impact of its use. As the teacher guide (website) had tools to minimise contamination.
been produced specifically about how to use
ChatGPT (rather than other GenAl tools), this project
is focusing on ChatGPT.

Who Teachers of Year 7 and/or Year 8 science classes in English schools. The outcome of interest is their

(recipients) vv_o:kl)oad in preparing for lesson resources (rather than pupil attainment as is usually the case in EEF
trials).

What Brief trial guidance supplied to participating teachers, Brief trial guidance supplied to participating

(materials) that includes ‘dos and don'ts’ for this arm and a link  teachers including dos and don’ts for this arm.
to guide for teachers on how to use ChatGPT
(https://teachingwithchatgpt.org.uk/).

Access to ChatGPT 3.5 (free to access).?
What Teachers asked to use ChatGPT when preparing for Teachers asked to not use any GenAl tools
(procedures) lessons and creating resources (we have assumed (ChatGPT or otherwise) when preparing for

lessons and creating resources (we have

2 During the trial intervention period, OpenAl updated the free to access version to GPT-4o0.
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this is based on a scheme of work or lesson plan
that is already used in the school).

The teacher guide emphasises that teachers do not
need to create any additional lesson resources or do
any additional planning specifically for this project,
over and above what they usually would.

All teachers asked to teach their lessons as normal.
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assumed this is based on a scheme of work or
lesson plan that is already used in the school).
The teacher guide emphasises that teachers
do not need to create any additional lesson
resources or do any additional planning
specifically for this project, over and above
what they usually would.

All teachers asked to teach their lessons as
normal.

How After randomisation, teachers received the trial guidance for their randomly allocated approach so that
(delivery guide) they could familiarise themselves with that approach.

Where The trial was delivered in secondary schools in England.

(location)

When and how much  The trial took place in the summer term 2024 (April—

(dosage) July 2024). Teachers asked to use ChatGPT whilst
preparing for science lessons that they deliver for the
ten-week trial period and encouraged to use as
much as they can during this time.

Tailoring Teachers asked not to amend the amount or type of

(adaptation) p_relparation they do for the lessons artificially for this
trial.
Teachers could follow the teacher guide on the
https://teachingwithchatgpt.org.uk/ website. The
website recommends use of ChatGPT for six ‘use
cases’ as and when relevant. These are: find activity
ideas, get ready-made practice questions, adapt
materials, craft model answers and build mock exam
guestions, get effective explanations and step-by-
step examples, and test student understanding and
avoid misconceptions. In addition to this, teachers
may find other ways to use ChatGPT in their
preparation.

Evaluation objectives

The trial took place in the summer term 2024
(April-July 2024). Teachers asked not to use
any form of GenAl to prepare for science
lessons that they deliver during the ten-week
trial period.

Teachers asked not to amend the amount or
type of preparation they do for the lessons
artificially for this trial. In practice many
teachers may continue to prepare for lessons in
the same way they already did and using the
same sources of information. However, others
may use new sources of information during the
trial, which, so long as they are not GenAl
tools, is acceptable.

The research questions for the study are shown in Table 4. For further details, please see the Research Methods section.

Table 4: Overview of research objectives

Methodology Data collection methods and Data analysis

Research questions

Impact evaluation

RQ1 (primary): What is the impact of using ChatGPT
on teacher lesson and resource preparation time for

Year 7 and Year 8 science lessons over five weeks, Impact
after five weeks of initial use?

RQ2: What is the impact of using ChatGPT on

teacher lesson and resource preparation time for Impact

Year 7 and Year 8 science lessons during the initial
five week learning period?

area participants methods

Teacher weekly diary
(weeks 6-10).

Linear multilevel
models

Teacher weekly diary
(weeks 1-5).
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RQ3: What is the effect of using ChatGPT on the
quality of lesson and resource materials used in Year
7 and Year 8 science lessons?

RQ4: When encouraged to use ChatGPT for lesson
and learning resource generation, what proportion of
lessons do teachers use ChatGPT to help with
preparation, and does this proportion change
significantly as teachers become more familiar with
ChatGPT?

RQ5: When supplied with the teacher guide on using
ChatGPT for lesson and learning resource
generation, in how many weeks do teachers consult
the teacher guide at least once (a) during the first five
weeks? (b) during the second five weeks?

Implementation and process evaluation (IPE)

RQ6: To what extent do teachers adhere to their
allocated approaches?

RQ7: How is ChatGPT used by science teachers
while preparing for lessons?

RQ8: How do teachers use the teacher guide?

RQ9: What is the perceived impact of using ChatGPT
in lesson and resource preparation?

RQ10: To what extent do moderators affect
behaviour and workload changes?

RQ11: What is usual practice in science teachers’
lesson and resource preparation?

Impact

Impact

Implementation
fidelity

IPE: Adherence

IPE: Fidelity of
implementation,
adaptation

IPE: Teacher
guide

IPE: Perceived
impact,
unintended
consequences

IPE: Moderators

IPE: Usual
practice

ChatGPT in Lesson Preparation: A Teacher Choices Trial

Teacher lesson resources
(weeks 6-10).

Teacher weekly diary
(weeks 1-10).

Teacher weekly diary
(weeks 1-10).

Teacher diary, surveys and
focus groups; lesson preparation
walkthrough.

Teacher diary, surveys, quiz and
focus groups, lesson preparation
walkthrough, and ChatGPT
transcript.

Teacher surveys, quiz and focus
groups, lesson preparation
walkthrough, and ChatGPT
transcript.

Teacher surveys and focus
groups, science leader
interviews, lesson preparation
walkthrough, and pupil focus
groups.

Teacher diary, surveys, and
focus groups, lesson preparation
walkthrough.

Teacher surveys and focus
groups, science leader
interviews.

Evaluation Report

Mann-Whitney U
test

Binomial
multilevel model

Descriptive
analysis

Descriptive
statistics (diary,
quiz, surveys).
Multilevel
modelling
(moderator
analysis).
Factor analysis
(confidence
measures).
Thematic
analysis (case
studies).
Content analysis
(ChatGPT
transcripts).

The study plan is published on the EEF website: ChatGPT in lesson preparation — A Teacher Choices Trial - Study

plan | Education Endowment Foundation (d2tic4wvoliusb.cloudfront.net)

Ethics and trial registration

This trial was conducted in accordance with NFER’s Code of Practice, available at NFER Code of Practice. NFER'’s
Code of Practice is in line with those from BERA (the British Educational Research Association), MRA (the Market
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Research Association), and SRA (the Social Research Association), among others. NFER integrated ethical
considerations into all its activities, embedding them within its comprehensive quality assurance processes. Where
required, NFER and the EEF collaborated to ensure that both organisations' policies were effectively applied in practice.

Agreement for participation within the trial was provided by the headteacher via signing the Memorandum of
Understanding (MoU) (Appendix E) that outlines the responsibilities of all parties involved in the trial. Individual staff
members selected for case study interviews gave their own agreement to participate. We provided schools with
information to share with pupils and parents in advance of the pupil focus groups which were part of school case study
visits. Age-appropriate information about the focus groups was provided to pupils at the same time as parents/carers
received information about the focus groups. The parent information sheet contained full details about the focus groups
and what their child would be asked to do. This allowed parents/carers and their children to discuss participation
together. Parents were also given a withdrawal form if they did not want their child to take part in pupil focus groups.
Where schools received focus group withdrawal forms, they were asked not to include these pupils in pupil focus groups.
Pupil participation in the focus groups was voluntary so even if a parent/carer gave consent for their child to participant,
their child could still choose not to take part. The researchers also read focus group pupil information at the beginning
of the focus group to ensure pupils understood it and had the chance to ask any questions. If at this point a pupil decided
that they preferred not to participate, then they were able to return to their class. Prior to beginning the focus group, the
researchers agreed some ground rules for the group with the pupils and explained in what circumstances we would
need to break confidentiality to ensure safeguarding. In practice, there were no disclosures during case study visits that
raised a safeguarding concern, so no pupil data was passed on to schools.

The trial was designed, conducted, and reported to CONSORT standards and registered on the ISRCTN registry.S.
Data protection

All data gathered during the trial was held in accordance with the Data Protection Act (2018) and General Data Protection
Regulation (GDPR) and was treated in the strictest confidence by NFER and the EEF. No school, teacher, or pupil will
be named in any report arising from this work and the outputs will not include any information that might mean that
someone else could identify them.

NFER was the data controller for this evaluation and made decisions about what personal data was used and how it
was processed in accordance with the objectives of the evaluation set by the EEF. After the report is published, teacher
responses from the diaries, quiz, and teacher surveys will be transferred and stored in the EEF archive for future
research at which point the EEF becomes the data controller for the archived data. Names and other meaningful
identifiers will be removed before the data is added to the EEF archive. Further details on data archive can be found in
the Data Archiving and Deletion section.

The legal basis for processing personal data was covered by GDPR Article 6 (1) (f): ‘Legitimate interests: the processing
is necessary for your (or a third party’s) legitimate interests unless there is a good reason to protect the individual’s
personal data which overrides those legitimate interests.’ A legitimate interest assessment was undertaken. The trial
fulfils one of NFER’s core business purposes (undertaking research, evaluation, and information activities). It has
broader societal benefits and will contribute to improving the lives of learners by providing evidence about the impact of
teaching techniques used in the classroom. Research cannot be done without processing personal data, but processing
does not override the data subject’s interests.

As part of the sign-up process, NFER collected Expressions of Interest (EOI) (Appendix D), which included the names,
contact details, role of the individual completing the form, their school, and how they heard about the project. This could
have been EOIs received either via NFER or via the EEF. Upon receiving an Eol, NFER requested completion of the

3 https://www.bmj.com/content/340/bmj.c332; https://doi.org/10.1186/ISRCTN13420346
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MoU (Appendix E) from the headteacher or a member of the senior management team. The MoU asked for the names,
contact details, and job role for the headteacher and the trial lead.*

Further personal data about teachers was collected throughout the trial via teacher data template, weekly diary entries,
online surveys, interviews, and case study focus groups. NFER collected teachers’ personal data through these
activities.

The privacy notice for this trial is available at
https://www.nfer.ac.uk/media/wntddbxo/eeai_school teacher privacy notice.pdf and attached in Appendix I.

Questback was used to collect weekly diary data and teachers’ responses to online surveys. The Questback privacy
notice is available here: https://www.questback.com/assets/uploads/Survey Privacy Policy.pdf

Microsoft Teams was used for remote interviews. The privacy notice is available here: https://docs.microsoft.com/en-
us/microsoftteams/teams-privacy

Data archiving and deletion

After this report is published in December 2024, teacher responses from the diaries, quiz, and teacher surveys will be
transferred and stored in the EEF archive for future research. The EEF archive is managed by FFT on behalf of the EEF
and hosted by the Office of National Statistics (ONS). The teacher data may also be shared with the Department for
Education (DfE) and linked with information about teachers from the ONS. Names and other meaningful identifiers will
be removed before the data is added to the EEF archive. At this point the EEF becomes the data controller for the
teacher data and will keep information in its archive for as long as it is needed for research purposes. Please see the
EEF’s archive guidance here and its privacy notice here for more information on how the EEF processes and will use
personal data. The EEF and other research teams will be able to access the data as part of subsequent research through
the ONS Approved Researcher Scheme: this scheme is used by the ONS to grant secure access to data that cannot be
published openly, for statistical research purposes, as permitted by the Statistics and Registration Service Act 2007
(SRSA).

Audio recordings from teacher interviews were transcribed and deleted within one month of the interview date. All other

personal data held by NFER will be deleted within one year of publication of this report. This means the personal data
will be deleted by December 2025.

Project team

Table 5 details the project teams at NFER and the EEF. These teams were further supported by a Study Advisory Board
(SAB). The full membership details are presented in Table 6.

Table 5: Key members of the study team

Name Organisation Role and Responsibilities

Helen Poet NEER Prmmpql Investigator and Project Director — responsible for overall delivery
of the trial.

Palak Roy NEER Tna_l Manager - day-to-da_ly management of the trial, delivery of the trial
design and impact evaluation lead.

Katherine Aston NFER IPE Lead — design and delivery of the IPE including qualitative analysis.

4 Trial lead in each participating school was the individual responsible for coordinating the trial within the school and receiving the
main trial communication.
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NFER
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Trial Statistician — led quantitative analysis for the trial.

Science Assessment Lead — oversaw RQ3 on lesson resource quality.

IPE Researcher — undertook IPE case studies and supported activities for
RQ3.

Research Operations Lead — oversaw the operational delivery of the trial
including school communications and data collection.

Senior Project and Delivery Manager— day-to-day operations for the trial
including coordinating evaluation data collection and point of contact for the
schools.

Project and Delivery Manager — day-to-day operations for the trial including
coordinating evaluation data collection and point of contact for the schools.

Operational Delivery Associate — supported the operations delivery team in
coordinating evaluation data collection.

Data Manager — responsible for programming the diary and surveys and for
cleaning the data.

Project Co-ordinator — assisted the NFER evaluation team in co-ordinating
administrative tasks for the evaluation.

Evaluation Manager.
Senior Programme Manager.

Methodological Innovation Lead.

Partner — responsible for the teacher guide.
Senior Manager responsible for the teacher guide.

Senior Consultant —responsible for the teacher guide.

Table 6: The Study Advisory Board (SAB) appointed by the EEF

Name

Sam Sims

Manolis Mavrikis

Chris Goodall

Aditi Bhutoria

Rachel Dulley

Bernadette Delahunty

Organisation

Associate Professor, UCL Institute of
Education, Research Lead, Ambition

SAB Specialism

Evaluation expertise, workload subject

Institute. expertise
Professor of Artificial Intelligence and Evaluation expertise; edtech subject
Analytics in Education, UCL. knowledge

Head of Digital Education, Bourne Education

Trust.

Assistant Professor, Indian Institute of
Management, Calcutta; OpenDevED
collaborator.

Using GenAl in teaching expert

Methodological expertise; Edtech subject
expertise; practitioner experience

KS4/KS5 science teacher and lead
practitioner for teaching and learning, Science teaching experience
Ravensbourne School.

KS3-KS5 science teacher, Greensward
Academy.

Science teaching experience



Methods

Trial design

Table 7: Trial design

Trial design, including number of arms

Unit of randomisation

Stratification variable(s)

(if applicable)

Primary outcome

Secondary outcome(s)

Baseline for primary
outcome

Baseline for secondary
outcome(s)

Variable

Measure
(instrument, scale,
source)

Variable(s)

Measure(s)
(instrument, scale,
source)

Variable

Measure
(instrument, scale,
source)

Variable

Measure
(instrument, scale,
source)
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Two-arm, cluster-randomised controlled trial.

School.

School size i.e., number of participating teachers per school.
Two categories: (i) 1 to 6 teachers and (ii) 7 or more teachers.

RQ1: Total hours spentin lesson and resource preparation over
the second five-week period.

Researcher-designed weekly teacher diary.

RQ2: Total hours spent in lesson and resource preparation over
the first five-week period.

RQ3: Quality of lesson and resource materials used in the
second five-week period.

RQ4: Proportion of science lessons over a five-week period
where ChatGPT was used for lesson and resource preparation.

RQ5: Proportion of weeks in each five-week period when the
ChatGPT teacher guide was consulted at least once.

Researcher-designed weekly teacher diary (for RQ2, RQ4, and
RQ5).

Rank order for the lesson and resource material, rated by the
teacher panel (RQ3).

Total hours spent in lesson and resource preparation for a

typical week before randomisation.

Researcher-designed teacher survey prior to randomisation.

Baseline for RQ2: Total hours spent in lesson and resource
preparation for a typical week before randomisation.

Baseline for RQ4: Use of GenAl before randomisation.

RQ3 and RQ5 analyses do not have baseline measures.

Researcher-designed teacher survey prior to randomisation.

This is a cluster-randomised controlled Teacher Choices trial with randomisation at school level and teachers as the
experimental unit. Schools were randomly allocated to one of two groups: the ChatGPT group or the non-GenAl group.
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The implementation of choices lasted for ten weeks during the summer term of 2024. Teachers were asked to nominate
their Year 7 and/or Year 8 classes for this trial prior to randomisation. The two trial arms were as follows:

ChatGPT group

Science teachers in this group were asked to use ChatGPT to prepare lessons and resources for upcoming
Year 7 and/or 8 science lessons. They also received access to the online ChatGPT guide to help prepare their
lesson resources.

Non-GenAl group

Science teachers in this group were asked not to use ChatGPT or any other GenAl tool in any lesson and
resource preparation for their Year 7 and/or 8 science lessons.

Once the school signed up to the trial, teachers were asked to respond to a baseline survey. Questions in this survey
formed the baseline measure for the primary outcome hence the survey completion was a requirement to be part of the
trial. After the baseline surveys were completed (surveys closed on 19 March 2024), schools were randomly allocated
to one of the two groups. Teachers were notified about their group allocation on 25 March 2024. Along with the group
allocation notification, NFER also sent a document which gave an overview of their allocated approach to include brief
dos and don’ts for the approach (Appendix J). Teachers were asked to use their allocated approach for ten weeks in the
summer term 2024.

Data collection activities for both randomised groups during implementation included:

¢ In each of the ten weeks of delivery, teachers were asked to complete a short online diary entry regarding the
lessons they delivered in that week. This formed the primary and secondary outcomes. (ChatGPT and non-
GenAl groups.)

o After the first block of five weeks, just before the May half-term, teachers in the ChatGPT arm were asked to
complete a short, multiple-choice quiz. (ChatGPT group only.)

e A selected number of participating schools were invited to take part in case study visits. (ChatGPT and non-
GenAl groups.)

e Teachers in the ChatGPT group were asked to submit their ChatGPT transcript.> (ChatGPT group only.)

e Teachers were asked to submit lesson resources for three lessons that they delivered during the second block
of five weeks. (ChatGPT and non-GenAl groups.)

e At the end of the ten-week period, teachers were also asked to complete a short endpoint teacher survey.
(ChatGPT and non-GenAl groups.)

Participating schools received financial incentives where teachers completed evaluation activities.

e Schools received £100 per participating teacher if the teacher completed at least three diary entries in the first
block (that is, completing diary entries for weeks one to three) and all of the second block, that is, diary entries
for weeks six to ten. If fewer diaries were completed, schools were paid £10 per week per participating teacher.

e Schools also received £50 per teacher where teachers submitted lesson resources.

e Schools taking part in in-person case study visits by NFER researchers received £150.

e Schools received £50 per teacher if they took part in virtual interviews.

5 The ChatGPT transcript is the text exchange between the user and the ChatGPT, comprising the instructions/requests they have
sent to ChatGPT and the response/output generated by ChatGPT. ChatGPT functionality allows the user to export and share this.
Please see the IPE section for further details.
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Completion of evaluation activities meant that schools received £404 on average.

The trial focused on measuring how much time teachers spent in preparing for lessons and assessing the quality of their
lesson materials. The trial's primary outcome was teacher workload, specifically the time spent on lesson and resource
preparation for Year 7 and/or 8 science lessons over five weeks, after five weeks of initial use. There were a number of
secondary outcomes:

e total hours spent on lesson and resource preparation over the first five-week period;

e quality of lesson and resource materials used in lessons delivered in the second five-week period;

e proportion of science lessons over a five-week period where ChatGPT was used for lesson and resource
preparation; and

e proportion of weeks in each time period (weeks 1-5 and weeks 6-10) when the ChatGPT guide was consulted
at least once by teachers in the ChatGPT group.

While the impact evaluation looked at teachers’ workload in lesson and resource planning as well as the quality of the
materials, the IPE explored what the saved time was used towards; for example, whether it represented a reduction in
overall workload or whether it was diverted elsewhere. See the Outcomes section for further details.

In addition, as mentioned above, all teachers in the ChatGPT group were asked to complete a short quiz (eight multiple-
choice items, possible score range 0—8) which assessed their understanding of the ChatGPT teacher guide content.
This quiz aimed to encourage teachers to engage with the guide and to check their awareness of the principles and
recommended practice set out in the guide. The quiz was developed by Bain & Company and NFER. The quiz was
undertaken towards the end of the five-week ‘learning period’ (in May 2024), to assess teachers’ awareness after
opportunities to engage with the teacher guide and use ChatGPT when preparing lessons, and to check awareness of
key principles at the end of the five-week learning period. The quiz was used for the compliance measure (see the
Analysis section for further details).

Participant selection
School eligibility

Any state secondary school in England was able to take part as long as there was at least one teacher who taught Years
7 and/or Year 8 science signed up, and who completed the baseline survey.

Teacher eligibility

Any science teacher who taught Years 7 and/or Year 8 science (including non-specialist science teachers and Early
Career Teachers, ‘ECTSs’) were able to take part in the trial. Teachers were only considered eligible once they completed
the baseline teacher survey.

Recruitment

NFER was responsible for school recruitment for this trial. The power calculations at design stage suggested that the
trial required 174 teachers and 58 secondary schools (see the Sample Size section for further details). Recruitment
activities took place between 1 February and 12 March 2024. The EEF and NFER promoted the trial on their respective
websites and social media platforms. Interested teachers and leaders expressed initial interest in the trial by filling out
an online Expression of Interest (EOI) form. NFER contacted the individuals who signed the Eol and asked them to ask
the headteacher or the senior leader at their school to complete the Memorandum of Understanding (MoU). Soon after
the MoU was signed, schools were asked to submit information about participating teachers. This included names,
contact details and the number of Year 7 and/or 8 science classes they taught. Once this was received, NFER sent
baseline surveys to all these teachers. The baseline survey completion was a requirement for individual teacher
participation and hence a criterion for a school to be part of the trial. The baseline surveys were completed between 28
February and 19 March 2024.
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Outcome measures

Baseline measures

The baseline measure for RQ1 and RQ2 was teachers’ workload in lesson and resource preparation for a typical week
prior to randomisation. This was measured via a workload question in the baseline teacher survey where teachers
indicated the number of hours they spent on lesson or resource preparation for their Year 7 and/or Year 8 science
lessons during their most recent complete calendar week. This measure included all activities conducted by teachers
towards lesson and resource preparation outside of regular class hours, including weekends and evenings, while
excluding their time spent on teaching, marking, or administrative tasks. This survey question was based on questions
used in previous workload studies (OECD, 2018; Walker, Worth and Van den Brande, 2019) although due to our
particular focus on lesson and resource preparation we only asked about that domain, whereas previous studies asked
about a wider range of workload domains (for example, marking and administration).

The baseline for RQ4 was a measure of GenAl use prior to randomisation. This was measured by a question in the
teacher baseline survey which asked whether the respondents have used ChatGPT or any other GenAl tool for any
purpose. This measure was an ordinal variable to indicate the extent of GenAl familiarity and use at baseline, with
categories ‘yes, frequently’, ‘yes, occasionally’, ‘yes, but only once or twice’, ‘no, never’, and ‘not sure’. Although not
prespecified in the study plan, due to low frequency the ‘no, never’ and ‘not sure’ categories were combined for analysis.

There were no baseline measures for RQ3 and RQ5.
Primary outcome

The primary outcome for this trial was teachers’ workload in lesson and resource preparation over the second five-week
period of the trial. This was measured via a workload question in the weekly teacher diary. This measure included all
activities conducted by teachers towards lesson and resource preparation outside of regular class hours, including
weekends and evenings, while excluding their time spent on teaching, marking, or administrative tasks. The diary
question used to calculate the primary outcome measure was based on previous workload studies and the question
used at baseline although there was a slight difference. In the diary, the question was about the time spent preparing
for lessons that took place in a specific week (rather than preparation that took place in that week as asked in the
baseline survey). This question was repeated every week of the ten-week trial period (please see Q2 in Appendix M).

The measure was a single data point per teacher calculated as the cumulative hours dedicated to lesson and resource
preparation for their nominated Year 7 and/or Year 8 science lessons over the second five-week period (weeks six to
ten of the trial), that is, the sum of five values for each diary respondent. In case of missing data, up to two missing
values per five-week block were imputed as the mean of the other values for that teacher. Cases with more than two
missing values per five-week block were excluded. The diary was designed so that within a single five-week period,
weeks could not be skipped and weekly entries had to be completed in order. Therefore, any imputed missing entries
were only from weeks nine and ten.

Prior to analysis, a check was performed for the presence of ‘extreme’ values given in this question. Responses to
numeric questions in the TALIS workload survey (OECD, 2018) are excluded from analysis if they are deemed
implausible; for the workload questions in the TALIS workload survey on which we modelled our primary outcome,
‘implausible’ is defined as values larger than 120 hours, which are excluded. Collection methodology in our study
ensured that workload values input for each week could not be below 0 or above 99 hours. To give an idea of the data
distribution, the frequency of values outside of the range defined by the mean + 3.29*standard deviation (Tabachnick
and Fidell, 2013) is reported for both randomised groups in Appendix Table B.1.1. However, as there is no evidence that
they are not true data points, we have retained all data for analysis.
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Secondary outcomes

Secondary outcome for RQ2

The secondary outcome for RQ2 was the teacher workload in lesson and resource preparation over the first five-week
period of the trial. This was measured via the same workload question in the weekly teacher diary as the primary
outcome measure above. It was the cumulative hours dedicated to lesson and resource preparation for their nominated
Year 7 and/or Year 8 science lessons over the first five-week period (weeks one to five of the trial). As for RQ1, up to
two missing values—from weeks four and five—per five-week block were imputed as the mean of the other values for
that teacher.

Secondary outcome for RQ3

The secondary outcome for RQ3 was the quality of lesson and resource materials used in Year 7 and/or Year 8 science
lessons delivered in the second five-week period—weeks six to ten—of the trial. The quality was measured via a rank
awarded to lesson resources supplied by a sample of teachers (n = 30). The rank was determined after a panel
discussion of five experienced science teachers and leaders who were blind to the project aims and to group allocation.
This was a numerical variable with a range 1 to 30 as the panel ranked the lessons against each other. For further
details on the sample and ranking process, see RQ3 under the Statistical Analysis section.

Secondary outcome for RQ4

The secondary outcome for RQ4 was the total number of lessons where ChatGPT was used and the total number of
lessons where ChatGPT was not used—in the nominated Year 7 and/or Year 8 science lessons over each five-week
period. This was measured using two questions from the weekly teacher diary — the number of lessons where ChatGPT
was used and the total number of science lessons in a week (see Q3a and Q1 in Appendix M). While the outcome was
a binomial success/failure variable, it was reported as the proportion of nominated Year 7 and/or Year 8 science lessons
over a five-week period where ChatGPT group teachers used ChatGPT during lesson and resource preparation.

no.of lessons where ChatGPT was used for resource preparation
no.of total lessons

PropChatGPT =

This proportion was estimated from the model for two timepoints, weeks one to five and weeks six to ten, since the
proportion used the numerator and denominator that was the total of respective values for a five-week period.

Secondary outcome for RQ5

The secondary outcome for RQ5 was the proportion of weeks in each time period (weeks one to five and weeks six to
ten) the ChatGPT guide was consulted at least once. We measured this by asking a question (to ChatGPT group
teachers only) in the weekly diary about whether they used the ChatGPT teacher guide® (see Q4 in Appendix J). Then,
we calculated the proportion of weeks they confirmed the use (‘yes’) out of the total weeks in each period. This way, the
measure was a tally of ‘yes’ responses for each week divided by the total number of weeks (five for each period). The
resultant variable was a numeric with a range 0—1 for each time period.

Sample size

Sample size calculations at design, randomisation, and analysis stages are shown in Table 14 in the Impact Evaluation
Results. Sample size at design stage was calculated using parameters estimated from data from the TALIS workload

6 https://teachingwithchatgpt.org.uk/
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survey (OECD, 2018) to generate the expected distribution of lesson preparation times. The TALIS workload survey
contains data on secondary science teachers’ weekly lesson preparation workload. We assumed that this weekly
workload for all science classes (assuming a teacher teaches across five year groups, Years 7 to 11) would be similar
to the secondary science teachers’ total preparation for one year group across five weeks. The TALIS study showed
that teachers who felt they spent too much time on non-teaching activities spent 2.3 hours longer (per week) planning
for lessons than those who felt their time for these activities was ‘about right’. Based on this, we aimed to power (80%)
the study to detect a two-hour change in workload for one year group across a five-week period. In the initial proposal
we assumed we would be looking at only one year group (Year 8) but in the setup stages it was decided to include Year
7 teaching too to increase the power for no additional cost. Therefore, the final calculations reflect each participating
teacher teaching both year groups. After randomisation, the sample size calculations were updated to reflect the number
of schools and teachers randomised. After analysis, the sample size calculations were updated to reflect the pre/post
correlation and ICC seen during analysis and the number of schools and teachers analysed.

The MDES and the numbers of teachers/schools corrected for anticipated attrition are shown in brackets in Table 14 for
design and randomisation stage. During design-stage calculations, we chose a conservative number of teachers per
school, assumed 10% school attrition, and 0% teacher attrition from the number of schools and teachers shown in the
table. Randomisation stage sample size calculations assumed 10% school attrition and 10% teacher attrition from the
number of schools and teachers shown in the table. The teacher-level attrition was added after randomisation as the
number of teachers per school was known, and it was expected that some teachers would not complete weekly diaries.

All sample size calculations were conducted using the software package PowerUpR (Bulus et al., 2021).

The outcomes for this study are all teacher- rather than pupil-related so there is no separate calculation for FSM pupils.

Randomisation

Recruitment was carried out by NFER’s Research Operations team who were also liaising with schools and teachers
on regular basis throughout the trial.

Randomisation was undertaken by an NFER statistician who was not blinded to group allocation. This was carried out
in R on 19th March 2024 after teacher baseline surveys were completed. Syntax scripts were attached in the Study Plan
(Roy et al., 2024). The randomisation process was quality assured by another statistician from NFER’s Centre for
Statistics. Once randomisation was completed, schools were notified of their group allocation on 25 March 2024.

This was a cluster trial with randomisation at school level. Schools were randomly assigned to one of two arms with
equal allocations (1:1). Recruitment resulted in variation in the number of participating teachers per school, with a
minority of schools (n = 8, 3% of recruited schools) with a high number of teachers (between seven and ten). We
therefore stratified the randomisation by size of the school (in terms of participating teachers) in order to have similar
number of teachers per arm. School size was determined by the number of teachers who complete the baseline survey.
There were two strata: schools with one to six teachers and those with seven or more teachers. Table 8 presents school
numbers in each stratum and randomised group.

Table 8: Number of schools randomly allocated to each treatment arm by school size

ChatGPT Non-GenAl
Small schools (1-6 participating teachers) 30 30
Large schools (7-10 participating teachers) 4 4
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Statistical analysis
Primary analysis

RQ1: What is the impact of using ChatGPT on teacher lesson and resource preparation time for Year 7 and Year
8 science lessons over five weeks, after five weeks of initial use?

We used a linear multilevel model to estimate the effect of using ChatGPT on teacher preparation time in the second
five-week time period, controlling for baseline lesson and resource preparation time by means of a covariate and
accounting for clustering of teachers at school level. The teacher-level regression model is defined by:

Workload; = B,; + B1ChatGPT; + B,BaseWorkload;; + B;StratificationGroup; + p,TrialLead;; + €;

Where:

e Workload; is the preparation workload of teacher i in school j for Year 7 and/or Year 8 summed across the
second five-week period. This was measured using a weekly teacher diary;

e BaseWorkload;; is the estimated weekly preparation workload for Years 7 and/or Year 8 science lessons in
their most recent complete calendar week prior to the baseline survey for teacher i in school j as measured by
the baseline teacher survey;

e StratificationGroup;is the stratification group for school j. Stratification group was determined by the number
of teachers in the school completing the baseline survey (1-6, or greater than 7);

e ChatGPT; is a variable indicating whether school j was randomly assigned to use ChatGPT or not;

e TriallLead; is a variable indicating whether teacher i in school j was a trial lead (yes or no);7

e B, is the intercept in school j (modelled as a random effect);

e B, is the coefficient of interest estimating how much difference being assigned to the ChatGPT group makes to
teacher workload,;

e f3,is a coefficient estimating the association between baseline teacher workload and workload in the second
five-week period;

e B;is a coefficient estimating the association between the stratification group and the workload in the second
five-week period;

e B, is a coefficient estimating the association between being a trial lead and the workload in the second five-
week period; and

e & is the residual error term for teacher i in school j.

Transformation of the outcome variable

Distributional assumptions of the model were assessed through visual inspection of the residual plots. A strong
heterogeneity of variance was apparent so a transformation (log1) of the outcome variable was applied. Model
assumptions were rechecked and heterogeneity of variance was no longer apparent. Further details along with
histograms are presented in the Outcomes and Analysis section.

Multilevel models were fit using the 1me4 package in R (Bates et. al., 2015).

7 Teachers who were trial leads were significantly less likely to have missing diary entries and, therefore, ‘trial lead’ was included as
a covariate in the analysis models (see the Missing Data Analysis section for further details). As a robustness check, the prespecified
primary analysis model without Trial Lead is also reported.
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Weighted versus unweighted analyses

In the study plan we said that to avoid the scenario where teachers who only teach one or two lessons (or a large
number of lessons) unduly influence the results, we would weight the model by the total number of lessons taught to
qualifying year groups in the time period, scaled so that weights sum to one. However, after initial analysis of the data
we reviewed the approach and realised that it was not possible to avoid undue influence of both high and low numbers
of lessons taught in the same model and that applying weighting would only adjust the models in one direction (applying
greater weight to the teachers that taught more lessons and lower weight to teachers who taught fewer lessons). The
weighted analysis amplified the impact on the outcome that the teachers with a large number of lessons had, compared
to the unweighted models. This meant the intended purpose of the weighting and what the weighting was actually doing
to the data were not compatible. Furthermore, the point estimate from the weighted model was difficult to interpret.

At this (first draft) stage of reporting we consulted with the SAB and we decided to follow our prespecified (and pre-
registered) analysis but to also report the results from the unweighted models for not only RQ1 (which was prespecified
as a sensitivity check) but also RQ2, the subgroup analysis, the complete case analysis, and the dosage analysis for
transparency. These models were set up identical to the weighted models except for the removal of the weights. As a
result, for the first draft of the report weighted and unweighted results were presented alongside each other in the
outcomes and analysis section. After receiving feedback from the peer reviewers, and in consultation with the EEF, it
was decided that the unweighted results would be presented throughout the main report and be featured in the Executive
Summary and Key Findings, with the weighted analysis results reported in Appendix C: . Two main reasons that
influenced this decision were (a) results from the unweighted model were easier to understand as they concern simply
the amount of preparation time per teacher rather than an artificial preparation measure inflated by number of lessons
and (b) the overall pattern of results from weighted and unweighted models were similar (see Outcomes and Analysis
section for further details).

Secondary analyses

RQ2: What is the impact of using ChatGPT on teacher lesson and resource preparation time for Year 7 and Year
8 science lessons during the initial five week learning period?

RQ2 was addressed using an identical model to that used for the primary analysis with the exception that the modelled
workload was summed across the first five weeks of the trial rather than the second five weeks. Distributional
assumptions were checked and the same decision process applied in RQ1 was enacted resulting in a logio
transformation of the outcome variable in this analysis too.

RQ3: What is the effect of using ChatGPT on the quality of lesson and resource materials used in Year 7 and
Year 8 science lessons?

Collecting and sampling lesson resources

We asked participating teachers to submit all of their lesson resources and materials for three of their nominated Year
7 and/or Year 8 science lessons delivered in weeks six to ten. Teachers in the ChatGPT group were asked to supply
these resources only if they used ChatGPT to generate them. For each of the three selected lessons, we requested all
lesson and resource material including the lesson plan, overall objectives, and tasks to support the appraisal. We
expected that the supporting documents and/or schemes of work would have been generated by central resources at
science departments and would not have been generated using ChatGPT; we gathered these only for context.

We received lesson resources from 67 teachers: 22 ChatGPT group teachers from 12 schools provided resources and
45 non-GenAl group teachers from 24 schools provided resources. We believe that the unequal return rates between
the two groups was due to the requirement in the ChatGPT group to have used ChatGPT to prepare the lesson (see
the results section for rates of use of ChatGPT) whereas non-GenAl teachers could send any lesson. If selection of
which lessons were planned with ChatGPT is related to the quality that the lesson would have been without ChatGPT,
we may have bias introduced into this comparison. However, we have not collected any evidence indicating that this is
the case.
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In the study plan we proposed to sample 20 teachers from each arm, ideally each from a different school. After
assessment of the resources we determined that resources from six of the ChatGPT group teachers were not able to
be included: either because they had provided insufficient content to be assessed by the expert panel, the resources
provided did not match the lesson description provided, or it was not possible to make the resources anonymous, which
was required to share them with the expert panel. Therefore, in a deviation from the study plan, we randomly selected
only 30 teachers (15 from each arm of the trial): for each of the selected 30 teachers, one of the (up to) three lessons
provided was randomly selected.

These lesson resources were then evaluated by a panel of five experienced secondary science teachers where the
panel discussion was facilitated by NFER’s science assessment lead.

Expert teacher panel

We recruited five science teachers such that three were experienced teachers (more than 20 years of teaching with
management responsibilities — either head of science or KS3 leader) and the other two were earlier in their careers,
including one early career teacher (ECT). This meant that as well as experienced teachers, we were able to include
perspectives from those who had recently completed initial teacher training and ECT pathways: those who will have
been exposed to contemporary approaches to lesson planning. All our processes and communication with the panel
ensured that they were blind to group allocation throughout.

We shared a guidance document with the panel one week prior to the panel workshop. They were asked to review the
lessons and provide a score for lesson quality based on the four criteria outlined in a provided rubric (see Appendix O
for details on panel instructions). We randomly assigned 15 lessons to each of the panel teachers such that half of the
lessons were reviewed by three teachers and half by two teachers.

Each panel member could only view the lesson resources that were allocated to them. Based on the rubric provided,
they recorded a score out of five for each of the four specified criteria. As a result, each lesson had a score out of 20
from each reviewer. They also recorded comments to rationalise the score they had given for discussion. All of these
scores were entered the day before the meeting. NFER calculated an average score for each lesson, which was used
to allocate the lessons into five groups. The average scores ranged from 5.0 to 17.5 out of 20. There was bunching at
the top end of this scale, with eight lessons attaining an average score between 17.0 and 17.5.

The panel workshop took place in August 2024 to review the 30 sets of lesson resources. These were facilitated by
three NFER staff members:

e NFER’s science assessment lead: who facilitated the workshop and was blind to group allocation;
e a science assessment researcher: who provided technical support during the workshop
o the project director: who provided overall quality assurance of the process.

The science assessment lead and project director were blind to the group/arm of the resources being discussed. As the
science assessment researcher knew which of the resources had been produced using ChatGPT they did not participate
in the discussion or facilitation thereof. We presented each lesson to the panel on a large screen and facilitated the
discussion of each lesson ensuring that all opinions were heard and that all ranking decisions were arrived at by a group
consensus.

The methodology for review of each lesson resources was as follows:

e The panel members who had reviewed each lesson presented their comments and rationales to the rest of
the panel.
e Lesson printouts and PowerPoints or interactive content could be viewed as required to emphasise specific
points.
e The members who had not previously reviewed the material were asked their opinion or to highlight anything
they thought may have been missed.
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e A consensus view was reached by the whole panel on the overall lesson quality and its areas of strengths and
weakness.

The methodology to arrive at a rank order for the lesson resources was as follows:

e Lessons were presented in order of the initial scores starting with the lowest scoring lessons.

e Once a consensus view of the lesson quality had been reached this was compared to the quality of the current
highest-ranking lesson.

e If alesson was below the quality of the current highest ranked lesson, then the panel would compare it to the
previously reviewed lessons until a suitable rank position was located. There were occasionally recaps and
discussion before a consensus was reached on the final rank position. Only when all agreed was a rank position
finalised.

e Atthe end of the process the panel had agreed on a rank order for all of the 30 sets of lesson materials presented
to them.

Analysis of lesson resources ranks

The final ranks of 1-30 on lesson and resource quality were matched with random group allocation by the analyst (who
was not involved in the panel workshop). We analysed these using a Mann-Whitney U test to determine whether there
was any difference in overall quality between lesson and resources in each of the trial arms.

RQ4: When encouraged to use ChatGPT for lesson and learning resource generation, what proportion of
lessons do teachers use ChatGPT to help with preparation, and does this proportion change significantly as
teachers become more familiar with ChatGPT?

To answer RQ4, we built a binomial multilevel model with a logit link function to compare the proportion of lessons where
ChatGPT was used to assist with preparation across the two time periods. This comparison was restricted to the
ChatGPT group controlling for baseline Al use by means of a covariate and accounting for clustering of teachers at
school level. There was no imputation for this analysis; respondents with fewer than three weeks of responses in a
period were not included in the analysis for that period.

The regression model was defined by:
logit(pChatGPT;;) = B,; + B1TimePeriod; + B,BaseAluse;;
Where:

e pChatGPT; is the probability that teacher i in school j used ChatGPT to aid lesson preparation for Year 7 and/or
Year 8 science lessons. This was measured using two questions from the weekly teacher diary and
parameterised as the total number of ‘successes’ and ‘failures’ across the five weeks for each teacher in each
time period,;

* BaseAluse;;is a measure of how much teacher i in school j used Generative Al prior to the study as measured
by the teacher baseline survey;

e B, is the intercept in school j (modelled as a random effect);

e B, is the coefficient of interest estimating how much frequency of ChatGPT use changes across the two time-
periods;

e f,is a coefficient estimating the association between baseline teacher Al use and the frequency of using
ChatGPT; and

e TimePeriod;; is a variable indicating whether the frequency of ChatGPT use reported by teacher i in school j
was in the first or second time-period.
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RQ5: When supplied with the teacher guide on using ChatGPT for lesson and learning resource generation, in
how many weeks do teachers consult the guide at least once (a) during the first five weeks? (b) during the
second five weeks?

To answer RQ5, we did not run any statistical models but instead report the proportion of weeks in each time period
where the guide was consulted at least once (ChatGPT group only). There was no imputation for this analysis; thus, it
was a complete case analysis.

Analysis in the presence of non-compliance

The approach applied to the analysis in the presence of non-compliance is a deviation from the study plan. We had
proposed defining compliance separately for the two arms of the trial. Under this definition, teachers in the non-GenAl
group would have been compliant if they did not use any GenAl tools throughout the ten weeks. Analysis from this
compliance indicator would merely be an assessment of the effect of compliance on lesson preparation workload rather
than the average difference between ChatGPT teachers who meet the compliance criteria and non-GenAl teachers who
would have met the criteria if assigned to ChatGPT arm. Therefore, it was decided that compliance criteria will be
amended for the non-GenAl group in order to make it appropriate for estimating the complier average causal effect
(CACE).

The compliance definition for the reported analysis was simplified to be only the definition prespecified for the ChatGPT
group. In that group, teachers were asked to read and follow the teacher guide as well as use ChatGPT when preparing
for science lessons. Both these components together form the compliance measure for this group. Teachers were
considered compliant if they:

e passed the quiz with at least 75% correct answers (get six correct answers out of eight),8 and

o fell within the top 60% of ChatGPT arm teachers who used ChatGPT to help with lesson preparation for the
lessons delivered during weeks six to ten of the trial. The 60th percentile was calculated using proportions of
lessons where teachers used ChatGPT throughout the second five-week period. Proportions were calculated
for those teachers who completed at least three weeks of diaries in the weeks six to ten time period, with no
imputation.

The ChatGPT group definition of compliance was not able to be achieved by teachers in the non-GenAl group as they
did not receive the teacher guide and were not sent the associated quiz, so we assumed one-sided non-compliance for
this analysis. We acknowledge that this assumption is imperfect as a small number of teachers in the non-GenAl group
reported GenAl use in planning a minority of their lessons. This limitation should be kept in mind while interpreting the
CACE results.

An instrumental variable (IV) analysis was performed using two-stage least squares methods to estimate the effect of
compliance with the study guidance on lesson preparation workload. For the first stage, the compliance indicator was
regressed on group assignment, together with covariates from the primary analysis model. For the second stage, the
log1o lesson preparation workload was regressed on each teacher's predicted compliance value from the first stage,
together with covariates from the primary analysis model. The coefficient for predicted compliance in the second stage
is reported as the CACE estimate for the effect of compliance (as defined above) on lesson preparation workload.
Results from both stages are reported. The CACE estimates can be interpreted as the average difference between
ChatGPT teachers who meet the compliance criteria and non-GenAl teachers that would have met the compliance
criteria had they been assigned to the ChatGPT group. As intended in the study plan, no weighting was applied in this
model due to software limitations.

8 Results of the quiz are presented in the IPE section ‘Use of the Teacher Guide’
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IV analysis was performed using the ivreg (Fox et al., 2024) package in the R software. As the two-step IV models
were not multilevel, cluster-robust standard errors were calculated using the sandwich package (Zeileis, 2006; Zeileis,
Kéll and Graham, 2020).

The stage one logistic regression model is defined as:
pCompliance;; = logit‘l(BuChatGPTj + B12BaseWorkload;; + B3StratificationGroup;)
The stage two regression model is defined as:
Workload;; = BZICom;mEncel] + B22BaseWorkload;; + B,3StratificationGroup; + €;;
Where:

e Compliance;jis a binary indicator of compliance for teacher i in school j;

. Comﬁance,-j is the predicted probability of compliance teacher i in school j from the stage one model;

e Workload;; is the preparation workload of teacher i in school j for Year 7 and/or Year 8 summed across the
second five-week period. This was measured using the weekly teacher diary;

e BaseWorkload,; is the estimated weekly preparation workload for Year 7 and/or Year 8 science lessons in
their most recent complete calendar week prior to the baseline survey for teacher i in school j as measured by
the baseline teacher survey;

e StratificationGroup;is the stratification group for school j. Stratification group was determined by the number
of teachers in the school completing the baseline survey (1-6, or greater than 7);

e ChatGPT;is a variable indicating whether school j was randomly assigned to use ChatGPT or not;

o B4, isthe coefficient estimating how much difference being assigned to the ChatGPT group makes to probability
of compliance;

e B4, is acoefficient estimating the association between baseline teacher workload and probability of compliance;

e B3 is a coefficient estimating the association between the stratification group and the probability of compliance;

e B, is the coefficient estimating how much difference being compliant makes to workload in the second five-
week period;

e f3,, is the coefficient estimating the association between baseline teacher workload and workload in the second
five-week period;

e B,3is the coefficient estimating the association between stratification group and the workload in the second
five-week period; and

e & is the residual error term for teacher i in school j.

Missing data analysis

Table 9 presents the response rate to weekly diary completion by the two groups. To investigate patterns of missingness,
we fit a binomial generalised linear mixed effects model with a binary indicator identifying ‘any missing data’ as the
response against teacher characteristics collected in the baseline survey, that is, whether trial lead, current role, main
teaching subject, number of years of teaching experience, whether trainee/ECT, and ITT subject. ‘School’ was the
random effect. Any variables that had a significant relationship with likelihood of missing data were added as covariates
in the analysis models. Since at least one of these variables was added, the originally proposed RQ1 model was also
run as a robustness check.

Where there were missing entries, we replaced up to two numeric diary questions in each time period with the mean for
the teacher in the time period.® Imputation was required for missing diary data as the outcome measure is a sum across

9 The diary was designed so that weeks cannot be skipped and weekly entries must be completed in order, within two blocks of five.
Therefore any imputed missing entries were only from weeks four and five and/or weeks nine and ten.
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five weeks so missing entries would have strongly affected the magnitude of the calculated outcome sum. Mean
imputation is usually problematic as it artificially deflates variance in a measure. Here, up to two questions were imputed
as part of a total of five so variance deflation would have been limited.

Table 9: Weekly diary completion rates

Randomisation Diary Diary Diary Diary Diary Diary Diary Diary Diary Diary
group Week1 Week2 Week3 Week4 Week5 Week6 Week7 Week8 Week9 Week 10
ChatGPT 113 111 110 104 100 107 104 101 97 92
(n=129)

Non-GenAl 115 115 115 112 108 115 113 110 109 104
(n=130)

Total number of 208 226 205 216 208 222 217 211 206 196
completes

% completes 89.8% 89.0% 88.6% 85.0% 81.9% 87.4% 85.4% 83.1% 81.1% 77.2%

For RQ4 and RQ5, no imputation was applied as these analyses result in proportions.

In all analyses, respondents with fewer than three weeks of responses in a time period were not included in the analysis
for that time period and numbers for RQ1 are noted in the participant flow diagram as not analysed.

Rate of missing data is reported for each week of the study in each of the two arms. We ran chi-squared tests (one for
each study period) to explore whether missing diary entries are unevenly split across the ChatGPT and non-GenAl
groups. Additionally, since timing of dropout from the trial is considered informative, a survival analysis was undertaken
modelling the time to the first missing diary entry for each teacher and comparing the hazard between the ChatGPT and
non-GenAl groups. This analysis aimed to inform us if dropout from the trial occurs at a similar or different rate among
the trial groups. There was no evidence that missing data occurred unevenly between the groups, so multilevel models
were considered appropriate given their robustness to missing data.

In addition, as sensitivity analysis, we repeated the primary analysis for the subset of teachers who completed all five
weeks of diary entry (weeks six to ten), that is, a complete case analysis.

During design stage, we anticipated that missing lesson resources (for RQ3) might be unlikely to be random in that
teachers would probably submit what they consider to be their best lesson resources and any missing resources (for
example, if they only submitted one of the three requested) would likely have been of lower quality than the ones they
submitted. To test whether the rate at which lesson resources are missing was independent of randomisation group
status (which would make this less of a challenge to internal validity), we intended to run a chi-squared test to explore
whether missing lesson plans were unevenly split across the ChatGPT and non-GenAl groups. This was ultimately not
possible because all bar one of the selected teachers returned three lesson plans, that is, one of the cells in the
contingency table was equal to zero. The contingency table is reported.

Subgroup analyses

We performed a subgroup analysis to explore the presence of heterogeneous treatment effects across the ‘approach to
planning’ subgroups: ‘I find/create/adapt my lesson resources’ and ‘l use pre-prepared lesson resources’. In the endpoint
survey, teachers were asked to respond to a question using a sliding scale ranging from 0 to 100, where the sum of the
two scales was 100. Teachers who allocated a score greater than 50 to one of the two options were categorised into a
corresponding subgroup based on their preference. In cases where teachers assigned equal weight to both options,
they were classified as favouring ‘find/create/adapt’ lesson resource preparation. This categorisation resulted in a
dichotomous variable, distinguishing teachers' preferences between the two approaches.
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We expanded the primary analysis linear multilevel model to include an interaction with the subgroup variable, and
tested for differences between ChatGPT and non-GenAl groups within each level of ‘approach to planning’. The teacher-
level regression model was defined by:

Workload; = B,; + B1ChatGPT; + B,ApproachToPlanning;; + B3;(ChatGPT; « ApproachToPlanning;;)
+ B4BaseWorkload;; + BsStratificationGroup; + €;;

Where:

e Workload; is the preparation workload of teacher i in school j for Year 7 and/or Year 8 summed across the
second five-week period; this was measured using the weekly teacher diary;

e BaseWorkload,; is the estimated weekly preparation workload for Year 7 and/or Year 8 science lessons for
teacher i in school j as measured by the baseline teacher survey;

e StratificationGroup;is the stratification group for school j: stratification group was determined by the number
of teachers in the school completing the baseline survey (1-6, or greater than 7);

e ChatGPT;is a variable indicating whether school j was randomly assigned to use ChatGPT or not;

e ApproachToPlanning;is a variable indicating which approach to planning teacher i in school j indicated more
strongly in the endpoint teacher survey;

e B, is the intercept in school j (modelled as a random effect);

e B, is the coefficient of interest estimating how much difference being assigned to the ChatGPT group makes to
teacher workload;

e B, is a coefficient estimating the association between approach to planning and teacher workload;

e B;is a coefficient estimating effect of the interaction between ChatGPT group and approach to planning;

e B, is a coefficient estimating the association between baseline teacher workload affects workload in the second
five-week period;

e B;is a coefficient estimating the association between the stratification group and the workload in the second
five-week period; and

e & is the residual error term for teacher i in school j.

In addition, we ran separate models for the two levels of ‘approach to planning’. These took the exact form of the primary
analysis described for RQ1 but with only the subset of teachers in each ‘approach to planning’ group.

Additional analyses and robustness checks

At design stage, we described our intention to run an analysis to see if the proportion of lessons for which ChatGPT is
used mediates the effect on workload in the ChatGPT group. We intended to follow the EEF’s guidance on undertaking
and reporting mediation analysis but qualified that this guidance would not be available until part way through the
analysis window (summer/autumn 2024) so detailed methods were not described in the study plan. However upon
receiving the guidance it was apparent that mediation analysis was not feasible. The mediator (proportion of lessons
planned using ChatGPT) should be an observational variable that is not controlled by the experimenter, and while this
is true for the ChatGPT group (we have no control over who uses it more or less), it is not true for the non-GenAl group
(we have controlled their ChatGPT use to be as small as possible).

To attempt to address the initial intention of the mediation analysis, we have instead performed a dosage analysis using
a linear multilevel model to estimate the effect of proportion of lessons planned using ChatGPT on teacher preparation
time in each of the five-week time periods, controlling for baseline lesson and resource preparation time by means of a
covariate and accounting for clustering of teachers at school level. Only ChatGPT group teachers are included in this
analysis. The teacher-level regression model is defined by:

Workloadj;, = Bo; + B1ProportionChatGPTj, + B,Period; + B3(ProportionChatGPTj, * Period,)
+ BsBaseWorkload; + BsStratificationGroup; + €;j;

Where:
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e Workload is the preparation workload of teacher i in school j for Year 7 and/or Year 8 summed across the
five-week period k: this was measured using a weekly teacher diary;

e ProportionChatGPT , is the proportion of lessons planned using ChatGPT by teacher | in school j in period
k;

e Period, is a variable indicating which period (W1-W5 or W6-W10);

e BaseWorkload;; is the estimated weekly preparation workload for Year 7 and/or Year 8 science lessons in their
most recent complete calendar week prior to the baseline survey for teacher i in school j as measured by the
baseline teacher survey;

e StratificationGroup;is the stratification group for school j: stratification group was determined by the number
of teachers in the school completing the baseline survey (1-6, or greater than 7);

e B, is the intercept in school j (modelled as a random effect);

e B, is the slope coefficient estimating how much difference an increase of one unit of proportion of lessons
planned with ChatGPT makes to teacher workload;

e B, is the coefficient estimating how much difference trial period makes to teacher workload,;

e B;is the interaction coefficient estimating the adjustment to the proportion ChatGPT slope between periods;

e f,is a coefficient estimating the association between baseline teacher workload and workload in the second
five-week period;

e Bsis a coefficient estimating the association between the stratification group and the workload in the second
five-week period; and

e & is the residual error term for teacher i in school j in period k.

As is the case for other analyses, the dosage analysis was undertaken both using weighting by number of lessons
taught and with no weighting applied. Results from both models are reported.

In this dosage analysis, ChatGPT usage is not randomised so causal interpretation cannot be assumed, that is, we
cannot say whether using ChatGPT more/less caused higher/lower workload or whether having lower/higher workload
allowed/restricted ChatGPT use.

Estimation of effect sizes

For analyses where LRP workload was the outcome measure (RQ1, RQ2, the subgroup analyses and the complete
case analysis), the outcome measure was log1o transformed prior to analysis. Thus, the effects for these analyses are
reported both as Hedge’s g effect sizes and as fold changes, calculated as 10coefficient \Where the treatment group
coefficient would usually (without log transformation of the outcome variable) be the difference between control and
treatment arms (Y+Yc), the fold change is the ratio (Y+/Yc). Fold change values greater than 1 represent a positive effect
and values less than 1 represent a negative effect. Where confidence intervals do not contain 1, a significant effect has
been found. Reported p-values are for testing the hypothesis that the effect is significantly different to 1.

For RQ4, the odds ratio was transformed into an effect size comparable to Hedges’ g using the Cox index:

[In (p6_10/1 — Pe—w) —In (P1—5/1 - P1—5)]

deox = 1.65

where ps_;, is the probability of using ChatGPT to prepare a lesson in weeks six to ten and p,_s is the probability of
using ChatGPT to prepare a lesson in weeks one to five. This approach is recommended in the What Works
Clearinghouse Handbook (What Works Clearing House, 2022) and is based on work in (Sanchez-Meca et al, 2003).

Estimation of ICC

ICCs are calculated as the ratio of the school-level variance to the total variance (school-level plus residual) and are
reported in Appendix Table B.4.1.

30



ChatGPT in Lesson Preparation: A Teacher Choices Trial
Evaluation Report

Implementation and process evaluation

Research questions

The IPE aimed to give context to the impact analyses described above. Key teacher outcomes included their approaches
to lesson and resource preparation, their confidence in using GenAl/ChatGPT, and their confidence in lesson and
resource preparation more generally. Perceived pupil outcomes (including for disadvantaged pupils) included
engagement and learning in science. The IPE also explored the role of the ChatGPT teacher guide as a mechanism for
promoting effective ChatGPT use.

The IPE research questions are shown below along with the IPE dimensions covered.
RQ6: To what extent do teachers adhere to their allocated approaches (adherence)?

e To what extent do teachers allocated to the ChatGPT approach use ChatGPT for lesson and resource
preparation?

o Do teachers allocated to the non-GenAl approach adhere to their condition?

e What are the reasons for adherence or non-adherence?

This research question contextualises the potential compliance analysis within our impact evaluation.

RQ7: How is ChatGPT used by science teachers while preparing for lessons (fidelity of implementation,
adaptation)?

e Which activities (for example, use cases identified in the teacher guide) do teachers use it for and why? Does
this vary between weeks one to five (the learning period) and weeks six to ten?

o What are teachers’ perceptions of the process of using ChatGPT?

o What are the facilitators and barriers to using ChatGPT for lesson and resource preparation?

¢ What are the perceived benefits, drawbacks, and risks of using ChatGPT for these activities? How do
teachers respond to these?

e How does the approach to lesson preparation compare in schools using ChatGPT to those not using GenAl?

This research question helps understand how, why, and in what circumstances teachers use ChatGPT, adding context
to the impact evaluation.

RQ8: How do teachers use the online teacher guide?

e How do teachers use the teacher guide across the trial period (for example, frequency, different use cases)?

o How accessible, useful, and relevant do teachers think the ChatGPT teacher guide is?

e Are teachers aware of the principles and recommended practice outlined in the guide?

e To what extent does teachers’ use of ChatGPT (RQ6) align with the principles and recommended practice
outlined in the guide?

e How long did teachers perceive they needed before they could use ChatGPT effectively?

This research question complements the measure of frequency of using the teacher guide (RQ5) within our impact
evaluation.

RQ9: What is the perceived impact of using ChatGPT in lesson and resource preparation (perceived impact,
unintended consequences, cost evaluation)?

e How do teachers perceive the quality of ChatGPT output compared to other sources of science teaching
resources?

e How do pupils respond to lessons or resources prepared using ChatGPT compared to those prepared without
using GenAl? Is there any difference in response for FSM pupils?
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e |Iftime is saved when using ChatGPT, what is this time used for? (Does it represent a reduction in workload,
or is time diverted elsewhere?)

e |f the time spent or the workload remains the same or increases when using ChatGPT, what do teachers think
are the reasons for this?

e Were there any direct financial costs or savings for teachers and schools when using ChatGPT?

e What are teachers’ intentions for using ChatGPT/GenAl after the trial period?

This research question adds context to any change in workload associated with using ChatGPT (RQ1) by exploring
teachers’ perceptions of, and reasons for, any changes in time-use and comparing this with teachers’ self-reported
changes in workload. It adds context to the quality comparison of lessons and resources planned using ChatGPT and
non-GenAl approaches (RQ3) within our impact evaluation by considering teachers’ perceptions of lesson quality, and
by comparing teacher-level perceptions of quality with the lesson plan panel scores. In case study schools, we gathered
teacher and pupil perspectives on lesson quality for ChatGPT and non-GenAl arms to complement the panel quality
comparison.

RQ10: To what extent do moderators affect behaviour and workload changes (moderators)?

e How does teacher confidence in science content, science pedagogy, and technology-use (1) affect the
proportion of lessons for which ChatGPT is used and (2) moderate changes in teacher workload?

e Do teachers use ChatGPT differently when planning for a topic they have not taught before?

e To what extent does shared or centralised lesson planning interact with the use (or not) of GenAl?

RQ11: What is usual practice in science teachers’ lesson and resource preparation, and use of GenAl (usual
practice)?

e How do science teachers usually prepare lessons and resources?

e How does this vary across schools?

e For non-GenAl teachers, how has implementing a non-GenAl approach changed their preparation, if at all?
e How did science teachers use GenAl prior to the trial?

The IPE design is aligned to the trial logic model (Figure 1), including:

e teacher inputs: exploring teacher use and perceptions of ChatGPT guide;

e teacher outputs: describing how and why teachers use ChatGPT during lesson and resource preparation;

e teacher outcomes and impacts: exploring perceived outcomes of the two approaches, changes in teacher
confidence, and how any saved time is used;

e pupil outcomes and impacts: describing perceived pupil engagement and learning; and

e moderators: testing the moderating effects of (1) teacher confidence and (2) the extent of shared or
centralised planning.

From previous research, it is not clear whether to expect a differential impact for FSM pupils, especially as the evidence
base on the use of GenAl in schools is at a very early stage. At school-level, although most teachers and leaders (72%)
disagree that their workload is acceptable, this proportion is higher in low-FSM schools compared with high-FSM schools
(Adams et al., 2023) suggesting that workload reduction may particularly benefit low-FSM schools. We explored
teachers’ perceptions of impact on pupils and, where applicable, any differential impact for FSM pupils, and the
mechanisms for this, through the case study visits.
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Research methods

The IPE research methods are summarised in Table 10 and described below.

Table 10: Overview of IPE methods

IPE dimension/ research area
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Diary

As outlined in the impact section, all teachers were asked to complete a weekly diary which captured their workload for
lesson and resource preparation, any use of GenAl tools by non-GenAl teachers (to assess contamination), and use of
ChatGPT and the guide by ChatGPT teachers.

Teacher Surveys

All participating teachers were asked to complete surveys at baseline (February to March 2024) and endpoint (July
2024). The baseline survey covered:

e teacher background characteristics: teaching experience and specialism, including whether they have
previously taught the Year 7 or Year 8 science topics included in the trial period;

e teacher practice: including usual lesson preparation and workload; and

e teacher confidence: lesson preparation, science teaching and technology or GenAl use, and incorporating the
Technology, Pedagogy, and Content Knowledge (TPACK) model (Schmid, Brianza and Petko, 2020).

The endpoint survey repeated key questions from the baseline survey (teacher practice and teacher confidence) to
monitor changes. It also included additional questions for teachers in the ChatGPT group about ChatGPT use (use
types, benefits and drawbacks, and facilitators and barriers) and perceived pupil engagement.

Quiz

As outlined in the Impact section, all teachers in the ChatGPT arm were asked to complete a quiz to check their
awareness of the principles and recommended practice set out in the teacher guide.

ChatGPT transcripts

All teachers in the ChatGPT group were asked to submit lesson resources for three lessons, along with any ChatGPT
transcripts used to generate them. Due to a low response rate, it was not possible to sample twenty lessons from the
ChatGPT arm. Instead, 15 ChatGPT lessons and associated transcripts were randomly selected for analysis, subject to
capping at one lesson per teacher. Our impact evaluation (RQ3) assessed the sampled lesson resources while our IPE
evaluation assessed the sampled ChatGPT transcripts. As four of the sampled lessons did not include transcripts, 11
transcripts were analysed. Analysis of these transcripts is described in the Analysis section below.

School case studies

Case study visits took place in June and July 2024. They aimed to gain an in-depth understanding of the use of ChatGPT
for lesson and resource preparation and a comparison to usual practice.

We expected high heterogeneity in teachers’ use of ChatGPT. The limited extant research on the use and impact of
GenAl in lesson preparation has not addressed heterogeneity in use. We conceptualise GenAl use and impact in relation
to teachers’ and departments’ existing practice and culture of lesson planning, teacher experience, and teacher
capability in science teaching and using GenAl. Analysis of the ChatGPT case studies and individual teacher interviews
enabled us to explore ChatGPT use and outcomes in relation to these characteristics. Our approach to analysing and
comparing cases is described further in the Analysis section below.

In addition, a case study methodology allowed us to triangulate teacher and pupil perceptions of pupil outcomes and
contextualise these in terms of previous practice in lesson planning and, for ChatGPT teachers, the specific ways that
ChatGPT has been used for their lessons. This exploratory work is intended to provide insights for any future work on
pupil outcomes.

Our initial IPE design specified 12 school case studies, including four non-GenAl schools and eight ChatGPT schools.
The intention in including those eight was to stratify the sample by high/low engagement with ChatGPT (from analysis
of early teacher diaries). However, diary data for weeks one to five showed the variation in ChatGPT use was mainly at
teacher-level rather than school-level. This meant school-level case studies could not be targeted to the specific features
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of low-use as initially intended. In addition, there would be limited value in data collection with pupils where ChatGPT
use was low as we expected impacts to be minimal. Therefore, with agreement from the EEF, we replaced three low
ChatGPT use school case studies with teacher interviews. We completed five case studies with ChatGPT-assigned
schools and four with non-GenAl schools. For the low-use teacher interviews, we approached all teachers who used
ChatGPT in less than 30% of their reported lessons in weeks one to five (n = 28). We aimed for an additional sample
of four low-use teachers, however, in the limited time available within the term, we achieved two interviews within this
sample. When we checked their ChatGPT use according to their diary entries across the whole ten weeks, in fact only
one of those teachers had low use (<30%) overall.

Our initial design for the case study sample included stratifying the non-GenAl arm by previous experience of using
GenAl to include schools where a non-GenAl approach was ‘business as usual’ as well as schools where their allocation
to the non-GenAl group may have constrained their practice. From analysing the baseline survey, we did not find any
schools where GenAl was prevalent in lesson planning, therefore we would characterise all four non-GenAl case study
schools as having a ‘business as usual’ approach of not using GenAl prior to the trial.

Given the time constraints of the trial, we invited all schools to participate in case study visits. While we aimed to include
schools across a range of characteristics (Ofsted rating, school type, different planning approaches), we were restricted
by the schools that said they were able to accommodate a case study visit. The characteristics of the nine case study
schools are set out in Table 11.

Table 11: Characteristics of case study schools

ChatGPT Non-GenAl

KS3 planning Centralised v v
approach Individual v v

LA maintained v v
School type Academy v v

Free School v

Outstanding v v

Good v v
Ofsted rating Requires

Improvement

Inadequate

Case studies aimed to include the following.

e A curriculum leader for example, head of science: interview focused on usual practice in lesson preparation,
use of Al, and workload and (for ChatGPT schools) their experience and perceived impact of teachers using
ChatGPT for lesson and resource preparation.

e An individual or group interview with up to five science teachers. For schools with fewer than five teachers
participating, all teachers were invited. For schools with more than five, we asked the trial lead to include
teachers across the departmental range of teaching experience and engagement with the trial. The interview
focused on their usual practice of lesson preparation and (for ChatGPT teachers) how they used ChatGPT and
the perceived benefits, drawbacks, and impact. For non-GenAl schools that had previously used GenAl to
support lesson and resource preparation, we gathered information on their previous use of GenAl.

e A lesson preparation walkthrough (one science teacher) focusing on their approach to lesson preparation, for
example, what activities they undertake and why, and how they adapt lessons and resources for the specific
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class. For ChatGPT teachers, this included how they use ChatGPT. For non-GenAl teachers, this included any
changes in usual practice due to being asked not to use GenAl.

e Afocus group of three to five pupils from one Year 7 or Year 8 class focused on their experience of science
lessons and perceived engagement and learning. These pupils were taught by the teacher from the lesson
preparation walkthrough to provide pupils’ perspectives on the approach to lesson preparation.

Where case study schools had only one or two teachers involved in the trial (two ChatGPT, one non-GenAl) we
combined the teacher interview with the lesson preparation walkthrough. As two case study schools were unable to
accommodate pupil focus groups, we conducted these in seven schools in total (three ChatGPT, four non-GenAl).

Although we expected the main cost to be related to teachers’ time (captured through the impact analysis), we also
gathered data on any other perceived costs through the interviews.

Response rates

Overall response rates for the survey, quiz, and diaries instruments are shown in Table 12 below (see Table 9 for diary
response rates for each week).

Table 12: Response rates

Instrument Teacher-level response rate
Baseline teacher survey 100%*
Weekly teacher diary (weeks 1-10) 77%—90%**

Quiz on ChatGPT guide (ChatGPT only) 72%

Endpoint teacher survey 65%

* Completion of the baseline survey was required for inclusion in randomisation.
** Response rate varied by week.

Analysis
School case studies

Staff qualitative data from the school case studies included science leader interviews, teacher focus groups, and the
lesson and resource preparation walkthroughs. This data was recorded (with permission), transcribed, and analysed
thematically in MAXQDA. We developed a deductive, top-level coding frame based on the research questions (for
example, fidelity and adaptations, teacher guide) and coded the data from each source inductively within that frame.
Using a deductive frame for top-level coding ensured that coding was focused on the research questions, while inductive
coding and summarising within that frame ensured that all data relevant to the research questions was captured. The
inductive coding was then compared with the logic model, including exploring a context-specific description of the COM-
B model (Michie, van Stralen and West, 2011) by reporting teachers’ qualitative descriptions of capability, opportunity,
and motivation to use ChatGPT and how this affected their subsequent use of ChatGPT. This comparison was completed
after inductive coding to minimise selective coding based on the expected outputs and outcomes from the logic model.

We also completed case-oriented analysis (Miles, Huberman and Saldafia, 2019) for ChatGPT-assigned teachers who
completed lesson planning walkthroughs or individual teacher interviews (n = 7) integrating key contextual
characteristics and behaviours (for example, experience, extent of shared planning, prior use of GenAl, and extent of
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ChatGPT use during the trial) from the quantitative survey and diary data. As part of the analytical process, we created
a summary of each case aligned to the research questions and logic model.

Pupil qualitative data from case study focus groups was collected in the form of field notes, which were recorded on a
focus group pro-forma. This ensured we did not collect any personal data from pupils in the trial. These field notes were
written up and compared across arms. We compared pupils’ perceptions of:

e their interest and learning in science lessons and the extent to which lesson activities were varied, creative,
and drew on tailored resources;

e specific resources or planning processes used by their teacher, for example, tailored quizzes or accessible
slides; and

e science lessons during the trial term compared with the previous term.

We established an audit trail by keeping copies of field notes, transcribed data, coded data, and case summaries and
included our coding frame in the trial report.

ChatGPT transcripts

For each sampled transcript, we categorised the activity ChatGPT was used for (one of the six use cases in the teacher
guide, or any other activity) and described any additional activities beyond the six use cases. We assessed the transcript
against a brief yes/no checklist of the practice presented in the teacher guide, (1) providing relevant teaching context,
(2) refining prompts, and (3) avoiding personal data. We report the proportion of transcripts which align with each point
in the checklist. We described the adaptation and use of ChatGPT outputs within the final lesson resources. In addition,
where ‘quality and accuracy of scientific content’ in a lesson is rated poorly in the impact evaluation, we checked whether
errors were present in the ChatGPT transcript.

Quantitative data — teacher diary

We summarised the diary data with descriptive statistics, including frequencies and distribution statistics (e.g. mean,
median, quartiles, and minimum/maximum) to describe teacher preparation workload in each trial arm, contamination,
and use of ChatGPT and the guide.

Quantitative data — teacher surveys

We summarised the data from baseline and endpoint surveys with descriptive statistics, including frequencies and
selected cross-tabulations. To test and elaborate the logic model, we described common barriers and facilitators (framed
as teachers’ capability, opportunity, and motivation to use GenAl for lesson preparation), the activities they used
ChatGPT for, their perceptions of resource quality, and how they used any time saved. We compared baseline and
endpoint teacher data to explore changes in individual teacher confidence.

Quantitative data — quiz (ChatGPT group only)

We described the score distribution to assess teachers’ overall awareness of the ChatGPT guide content, and response
frequencies for each item to describe teachers’ awareness of specific principles and practices and any common
misconceptions. We cross-tabulated overall scores with high and low ChatGPT use. Triangulated with the teacher
perceptions reported in the surveys, this helped us to assess teachers’ capability to use ChatGPT and how this relates
to ChatGPT use.
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Quantitative data — teacher confidence, use of ChatGPT, and workload changes (ChatGPT group only)

We looked at the relationship between use of ChatGPT, teacher confidence, and changes in workload. We first
conducted a polychoric factor analysis on the items in the baseline teacher survey relating to confidence.1® After
establishing the factor structure, we used the factors to answer the following three questions.

1. How is teacher confidence associated with the proportion of lessons for which ChatGPT is used?
(ChatGPT only)

How does teacher confidence moderate changes in teacher workload? (both randomisation groups)

3. Isthere evidence that changes in teacher confidence are influenced by use of ChatGPT? (ChatGPT only)

More information about the analysis for each question is shown below.

1. How is teacher confidence associated with the proportion of lessons for which ChatGPT is used?

To answer this question, we built a binomial multilevel model with a logit link function to model how the proportion of
lessons for which ChatGPT is used in the initial five-week period was affected by baseline teacher confidence factors.
The model accounted for the clustering of teachers in schools by modelling it as a random effect. The regression model
was defined by:

logit(pChatGPT;;) = Z}"zlﬁ’ffactorscoref + Boj+B2BaseAluse;;
Where:

e pChatGPT; is the probability that teacher i in school j uses ChatGPT to aid lesson preparation; this was
measured using two questions from the weekly teacher diary and parameterised as the total number of
‘successes’ and ‘failures’ across the five weeks for each teacher;

e BaseAluse;; is a measure of how much teacher i in school j used generative Al prior to the study as measured
by the teacher baseline survey;

* f,; is the intercept in school j (modelled as a random effect);

e [ is the coefficient of interest estimating the association between factor f and the proportion of lessons
planned using ChatGPT,;

e N is the number of factors (or different dimensions) identified in the previous factor analysis; and

e [, is a coefficient estimating the association between baseline teacher Al use and the proportion of lessons
planned using ChatGPT.

2. How does teacher confidence moderate changes in teacher workload?

We buiilt a series of linear multilevel models (one for each factor) similar to that used in the primary analysis but with the
addition of main effect and interaction terms to measure the moderating effect of each factor, controlling for baseline
lesson planning and resource preparation time by means of a covariate and accounting for clustering of teachers at
school level by modelling it as a random effect. Each teacher-level regression model was defined by:

Workload;; = B,; + B1ChatGPT; + B,BaseWorkload;; + Bsfactorscore;; +B,factorscore;; * ChatGPT; + €;;
Where:

e Workload; is the preparation workload of teacher i in school j for Years 7 and 8 summed across the second
five-week period; this was measured using a weekly teacher diary;

10 Including the items adapted from TPACK.
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e BaseWorkload; is the estimated weekly preparation workload for Years 7 and 8 science lessons for teacher i
in school j as measured by the baseline teacher survey;

e B, is the intercept in school j (modelled as a random effect);

e B, is a coefficient of interest estimating how much difference being assigned to the ChatGPT group makes to
teacher workload,;

e [, is a coefficient estimating the association between baseline teacher workload affects workload in the
second five-week period;

e ChatGPT is a variable indicating whether school j was randomly assigned to use ChatGPT or not;

e factorscore;; is the factor score for teacher i in school j;

e B3 is a coefficient of interest estimating the association between the confidence factor and teacher workload
as a main effect;

e B, is a coefficient of interest estimating how the interaction between the confidence factor score and group
assignment affects teacher workload; and

e & is the residual error term for teacher i in school j.

3. How does use of ChatGPT affect teacher confidence?

For this analysis we first calculated the confidence factor scores for each teacher at endpoint by projecting the factor
loadings calculated from the baseline survey onto the same items in the endpoint survey, For each factor we conducted
a paired t-test on the difference between the scores at baseline and endpoint (for the ChatGPT group only) to establish
which confidence factors, if any, showed evidence of having changed during the study. For each factor where there was
a significant change, we constructed a linear multilevel model to explore how the endpoint factor score was affected by
the proportion of lessons in the last five weeks for which the teachers used ChatGPT for their lesson preparation
controlling for baseline factor score by means of a covariate and accounting for clustering of teachers at school level by
modelling it as a random effect. The teacher-level regression model was defined by:

EndlineFactor; = B,; + B1PropChatGPT;; + B,BaseFactor;; + €;;
Where:

e EndlineFactor;; is the confidence factor score of teacher i in school j at the end of the study; this will be
measured using the endpoint survey;
e p,jis the intercept in school j (modelled as a random effect);

e f,is a coefficient of interest estimating the association between the proportion of lessons that use
ChatGPT and the endpoint factor score;

e [, is a coefficient estimating the association between the baseline and endpoint factor scores;

e PropChatGPT ; is the proportion of lessons prepared with the help of ChatGPT for teacher I in school j;
e BaseFactor;; is the baseline factor score of teacher i in school j; and

e §&; is the residual error term for teacher i in school j.

In line with the impact evaluation, we reported unweighted results.
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All trial activities are undertaken by NFER unless otherwise specified below.

Table 13: Timeline of activities for the trial

Dates

December 2023-January
2024

February—March 2024

March—April 2024

April-May 2024

June-July 2024

August—October 2024

November—-December
2024

January 2025

Activity (organisations responsible/leading)

IDEA workshop and project set-up meetings (NFER, EEF, Hg Foundation, and Bain & Company).
Complete project set-up (including due diligence and data protection impact assessment).
Finalise recruitment documents (NFER and EEF).

Promote the trial on website and social media (NFER and EEF).
School recruitment via Eol and MoUs.

Teacher data collection.

Baseline Teacher survey.

Draft the quiz questions to use in compliance (Bain & Company).
Randomisation and inform participants about their group allocation.
Draft Study Plan/SAP.

Finalise online diary and quiz.
First Study Advisory Board meeting.

Teachers adopt allocated ‘choice’ to the first block of five weeks.
Teachers complete the diary every week.

ChatGPT teachers complete the teacher guide quiz.

Update SAP if required post-randomisation.

Finalise Study Plan.

Study plan published on EEF website.

Trial registration completed on ISRCTN.

Teachers adopt allocated ‘choice’ to the second block of five weeks.
Teachers complete the diary every week.

NFER undertakes school case study visits.

Teachers provide lesson resources.

Teachers complete endpoint survey.

Panel workshop for RQ3.

Data processing, analysis and report writing.
Study Advisory Board meeting.

First draft trial report submitted to the EEF.

Trial report revisions (NFER, EEF, Hg Foundation and Bain & Company).
Draft and finalise teacher accessible output.

Teacher accessible output and trial report published on EEF website.

40



ChatGPT in Lesson Preparation: A Teacher Choices Trial
Evaluation Report

Impact evaluation results

Participant flow including losses and exclusions

The flow of participating teachers and schools through the trial can be seen in Figure 2 below.

NFER was responsible for school recruitment, which was completed between 1 February and 12 March 2024. The EEF
and NFER promoted the trial on their respective websites and social media platforms. Interested secondary school
teachers and leaders expressed initial interest in the trial by filling out an online Expression of Interest (Eol) form. We
received 173 Eols. We responded by asking those contacts to obtain a signed Memorandum of Understanding (MoU)
from their school’s headteacher or a senior leader: 76 signed MoUs were received. The next stage in the process was
for schools to send us information about participating teachers (starting on 14 February 2024) and for those nominated
teachers to complete a baseline teacher survey (by 19 March 2024). Of the 76 schools that signed the MoU, eight did
not share the teacher data or complete a baseline teacher survey: as at least one teacher baseline survey from each
school was an eligibility criterion, we were left with 68 schools and 259 teachers at randomisation.

Schools were then randomised on 19 March 2024: 34 schools (and 129 teachers) were allocated to the ChatGPT group
and 34 (and 130 teachers) to the non-GenAl group. Schools were notified of their group allocation on 25 March 2024.
During the course of the trial, five participating teachers withdrew from the trial — three before week one and two more
during the first five-week block. The reasons for withdrawal varied, including teachers leaving the school, personal
circumstances, not perceiving a clear benefit of taking part in the trial, and other factors. Despite this, no school
completely withdrew from the trial as other participating teachers in the school continued their involvement. As a result,
we were able to retain 68 schools and 254 teachers at the follow-up stage.

As per the Outcomes and Methods sections, teachers with diary entries for weeks six to eight were included in the
primary analysis. There were 101 teachers and 34 schools in the ChatGPT group and 110 teachers and 32 schools in
the non-GenAl group where teachers had completed diaries until at least week eight and hence they were included in
primary analysis. The diaries were designed so that weekly entries must be completed in order and weeks could not be
skipped within the two blocks of five weeks. Therefore, where there were imputed missing entries for the primary
analysis, these were only for weeks nine and ten.

41



Figure 2: Participant flow diagram
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Table 14 shows the minimum detectable effect size (MDES) figures at the design, randomisation, and analysis stages.
Pre-post correlation?? in the analysis sample was much lower than we had anticipated at design stage, although at that
stage it was an estimate only as there were no prior parameters available for a teacher workload outcome. The lower
than anticipated pre-post correlation may be due to related but slightly different measures being used at baseline and
endpoint: (a) the baseline measure was about a specific point of time during the spring term, while the outcome measure
reflects the cumulative workload over five weeks in the summer term and (b) baseline measure was on raw data whereas
the outcome measure was log1o transformed. Moreover, it may also reflect differences in workload patterns between the
two terms, such as variations in teaching responsibilities, assessments, or other administrative responsibilities. The ICC
estimate at analysis stage is 0.04, which is close to the ICC anticipated a priori of 0.02.

We have also calculated the minimum detectable difference between groups in hours of LRP (see Table 14). This
calculation used the standard deviation from the TALIS survey for the design and randomisation stages (as reported in
the study plan) and the pooled standard deviation and baseline value (adjusted mean) from the primary analysis model
for the analysis stage. Consequently there is a difference in conversion ratio from MDES to detectable difference in
hours between these stages. During trial set-up, we used the TALIS survey data to propose that a difference of 2.3
hours across the five-week period would be a meaningful difference. At randomisation and analysis stage, we were
powered to detect differences smaller than 2.3 hours.

The MDES and the numbers of teachers/schools corrected for anticipated attrition are shown in brackets in Table 14 for
design and randomisation stage. During design-stage calculations, we chose a conservative number of teachers per
school and assumed 10% school attrition and 0% teacher attrition from the number of schools and teachers shown in
the table. Randomisation stage sample size calculations assumed 10% school attrition and 10% teacher attrition from
the number of schools and teachers shown in the table. The teacher-level attrition was added after randomisation as
the number of teachers per school was known, and it was expected that some teachers would not complete weekly
diaries.

Table 14: Minimum detectable effect size at different stages

Design* Randomisation Analysis
MDES 0.323 (0.342) 0.268 (0.297) 0.392
Minimum detectable difference in
hours of LRP across a five-week 2.5(2.6) 2.1(2.3) 2.2
period
Minimum detectable difference in
minutes of LRP in an average week 29.9 (31.6) 24.8 (27.4) 26.2
Level 1 -
Pre-test/ (teacher) 0.7 0.7 030
post-test
correlations Level 2 0 0 0
(school)
Intracluster Level 2
correlations (school) 0.02 0.02 0.04
(ICCs)
Alpha 0.05 0.05 0.05
Power 80% 80% 80%
One-sided or two-sided? Two-sided Two-sided Two-sided
Average cluster size 3(3) 3.8 (3.4) 3.2

11 Using raw baseline workload measure and logio transformed primary outcome measure.
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ChatGPT group 29 34 34
NGEEr € Non-GenAl group 29 34 32
schools

Total: 58 (52) 68 (61) 66

ChatGPT group 87 129 101
Number of  \on.GenAl group 87 129 110
teachers

Total: 174 (156) 258 (207) 211

* Values in brackets indicate numbers after accounting for assumed attrition.

** The overall pre/post correlation is reported in this table to make the analysis MDES comparable to the design and randomisation calculations. We
also calculated the proportion of variance explained by covariates at teacher level (R? = 0.06) and school level (R? = 0.40) and they are reported
here to allow wider use in any future trial MDES calculations. The MDES when using the partitioned variability is slightly lower at 0.387.

Attrition

Although we were able to retain 97% of randomised schools in the primary analysis, overall attrition at teacher level was
at 19%, with 22% teachers in the ChatGPT group and 15% teachers in the non-GenAl group not included in the primary
analysis (Table 15). To investigate the group imbalance between the missing diary entries, we carried out missing data
analysis as per the study plan (see the Missing Data section).

Table 15: Teacher-level attrition from the trial (primary outcome)

ChatGPT group NSl Total
group
Randomised 129 130 259
Number of teachers
Analysed 101 110 211
Teacher attrition Number 28 20 48
(from randomisation to analysis) Percentage 217 15.4 185

School and teacher characteristics

Table 16 details school and teacher characteristics for the two study groups at randomisation. Table 17 shows the same
characteristics for the schools and teachers that were included in the primary analysis (analysed groups). For continuous
measures, the Cohen’s d effect size is reported (for ChatGPT minus non-GenAl) along with the p-value for an
independent sample t-test. For school-level characteristics, the national mean is calculated from a ‘get information about
schools!? data download, subset to only include schools where the PhaseOfEducation (variable name) was one of ‘All-
through’, ‘Middle deemed secondary’ or ‘Secondary’ and the EstablishmentStatus (variable name) was ‘Open’. This
resulted in N = 3,396.

12 https://get-information-schools.service.gov.uk/
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Overall, at randomisation the sample of schools appears well balanced between the groups. The most notable difference
between arms appears to be in Ofsted rating where 32.4% of schools are rated ‘outstanding’ in the ChatGPT group
compared to 17.6% of schools in the non-GenAl group.

The sample of teachers also appears generally well balanced, although teachers in the non-GenAl group appear to
have more teaching experience than ChatGPT group teachers.

Table 16: Baseline characteristics of groups as randomised

) ChatGPT group Non-GenAl group
School-level National- Y Y
(categorical) level mean i % NN %
(missing) (missing)
GOR - East Midlands 8.6% 2/34 (0) 5.9% 2/34 (0) 5.9%
GOR - East of England 11.4% 3/34 (0) 8.8% 3/34 (0) 8.8%
GOR - London 14.7% 7/34 (0) 20.6% 7/34 (0) 20.6%
GOR — North East 5.0% 0/34 (0) 0% 1/34 (0) 2.9%
GOR — North West 13.5% 5/34 (0) 14.7% 2/34 (0) 5.9%
GOR - South East 15.0% 11/34 (0) 32.4% 8/34 (0) 23.5%
GOR - South West 10.0% 1/34 (0) 2.9% 4/34 (0) 11.8%
GOR — West Midlands 12.3% 1/34 (0) 2.9% 4/34 (0) 11.8%
GOR - Yorkshire and the Humber 9.5% 4/34 (0) 11.8% 3/34 (0) 8.8%
Urban/Rural — Rural 14.5% 6/34 (0) 17.6% 5/34 (0) 14.7%
Urban/Rural — Urban 85.5% 28/34 (0) 82.4% 29/34 (0) 85.3%
Ofsted Rating — Outstanding 13.7% 11/34 (0) 32.4% 6/34 (0) 17.6%
Ofsted Rating — Good 65.3% 18/34 (0) 52.9% 22/34 (0) 64.7%
Otsted Rafing — Requires 11.2% 1/34 (0) 2.9% 2134 (0) 5.9%
improvement
Ofsted Rating — Serious Weaknesses 1.1% 0/34 (0) 0% 1/34 (0) 2.9%
Ofsted Rating — Unknown 8.0% 4/34 (0) 11.8% 3/34 (0) 8.8%
o o Effect size

(continuous) (missing) (SD) (missing) (SD)
Percentage FSM 24.7 (13.0) 34 (0) 21.6 (12.0) 34 (0) 19.8 (8.9) 0.17
Teacher-level

. _n/l\_l % _n/l\_l %
(categorical) (missing) (missing)
Role — Classroom teacher 74/129 (0) 57.4% 76/130 (0) 58.5%
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Role — Middle leader

Role — Senior leader

Role — Other

Main teaching subject — Science

Main teaching subject — Not science

Teacher-level
(continuous)

Year(s) working as a teacher (total)

Year(s) teaching science in total

Year(s) working as a teacher at
current school (any subject, including
science)

Year(s) teaching science lessons at
current school

Baseline survey hours spent on lesson
or resource preparation for Year 7 and
8 science lessons during the most
recent complete calendar week

43/129 (0)

3/129 (0)

9/129 (0)

122/129 (0)

7/129 (0)

N
(missing)

129 (0)

129 (0)

129 (0)

129 (0)

129 (0)

Table 17: Baseline characteristics of groups at analysis

School-level
(categorical)

GOR - East Midlands

GOR - East of England

GOR - London

GOR — North East

GOR - North West

GOR - South East

GOR - South West

GOR - West Midlands

GOR - Yorkshire and the Humber

Urban/Rural — Rural

National-level mean

n/N

(missing)
8.6% 2/34 (0)
11.4% 3/34 (0)
14.7% 7/34 (0)
5.0% 0/34 (0)
13.5% 5/34 (0)
15.0% 11/34 (0)
10.0% 1/34 (0)
12.3% 1/34 (0)
9.5% 4/34 (0)
14.5% 6/34 (0)

ChatGPT in Lesson Preparation: A Teacher Choices Trial

33.3% 39/130 (0)
2.3% 8/130 (0)
7.0% 7/130 (0)
94.6% 126/130 (0)
5.4% 4/130 (0)
Mean N
(SD) (missing)
10.3 (8.5) 130 (0)
9.9 (8.3) 130 (0)
5.7 (6.0) 130 (0)
5.1 (5.6) 130 (0)
2.6 (2.3) 130 (0)

ChatGPT group

% niN
(missing)

5.9% 2/32 (2)
8.8% 3/32 (2)
20.6% 7/32 (2)

0% 1/32 (2)
14.7% 2132 (2)
32.4% 8/32 (2)
2.9% 3/32 (2)
2.9% 3/32 (2)
11.8% 3/32 (2)
17.6% 4/32 (2)

Evaluation Report

30.0%

6.2%

5.4%

96.9%

3.1%

Mean

(SD) Effect size

12.3 (8.3) -0.24

11.9 (8.3) -0.25

6.8 (5.9) -0.18

6.4 (5.5) -0.24

2.2 (1.6) 0.18

Non-GenAl
group

%

6.2%

9.4%

21.9%

3.1%

6.2%

25.0%

9.4%

9.4%

9.4%

12.5%
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Urban/Rural — Urban 85.5%
Ofsted Rating — Outstanding 13.7%
Ofsted Rating — Good 65.3%
Qfsted Rating — Requires 11.2%
improvement

Ofsted Rating — Serious Weaknesses 1.1%
Ofsted Rating — Unknown 8.0%
School-level

(continuous)

Percentage FSM 24.7 (13.0)

Teacher-level
(categorical)

Role — Classroom teacher

Role — Middle leader

Role — Senior leader

Role — Other

Main teaching subject — Science

Main teaching subject — Not science

Teacher-level

(continuous)

Year(s) working as a teacher (total)

Year(s) teaching science in total

Year(s) working as a teacher at
current school (any subject, including
science)

Year(s) teaching science lessons at
current school

Baseline survey hours spent on lesson
or resource preparation for Year 7 and
8 science lessons during the most
recent complete calendar week

28/34 (0)

11/34 (0)

18/34 (0)

1/34 (0)

0/34 (0)

4134 (0)

N (missing)

34 (0)

n/N
(missing)

57/101 (28)

35/101 (28)

1/101 (28)

8/101 (28)

98/101 (28)

3/101 (28)

N (missing)

101 (28)

101 (28)

101 (28)

101 (28)

101 (28)

ChatGPT in Lesson Preparation: A Teacher Choices Trial

82.4% 28/32 (2)
32.4% 4/32 (2)
52.9% 22132 (2)
2.9% 2/32 (2)
0% 1/32 (2)
11.8% 3/32 (2)
Mean (SD) N (missing)
21.6 (12.0) 32 (2)
n/N
Count (™) (missing)

56.4% 62/110 (20)
34.7% 35/110 (20)
1.0% 7/110 (20)
7.9% 6/110 (20)
97.0% 107/110 (20)
3.0% 3/110 (20)
Mean (SD) N (missing)
10.3 (8.5) 110 (20)
9.9 (8.2) 110 (20)
5.8 (6.1) 110 (20)
5.1 (5.6) 110 (20)
2.6 (2.3) 110 (20)

Evaluation Report

87.5%

12.5%

68.8%

6.2%

3.1%

9.4%

Mean (SD) Effect size

19.5 (8.4) 0.20

Count (%)

56.4%

31.8%

6.4%

5.5%

97.3%

2.7%

Mean (SD) Effect size

12.2 (8.3) -0.23

11.8 (8.3) -0.24

6.6 (5.6) -0.14

6.5 (5.5) -0.24

2.2 (1.7) 0.20
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Outcomes and analysis
Primary analysis

RQ1: What is the impact of using ChatGPT on teacher lesson and resource preparation time for Year 7 and
Year 8 science lessons over five weeks, after five weeks of initial use?

Model assumptions checks

As specified in the study plan, we fitted the primary analysis model and visually inspected the residual plots for variance
heterogeneity, which revealed heteroscedasticity. Figure 3 below presents the primary outcome distribution (hours spent
in lesson and resource preparation (LRP) during the second five-week period of the trial), which reveals a strong right
skew.

Figure 3: Histogram of raw primary outcome data (hours spent in LRP in the second five-week period)
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Therefore, as detailed in the study plan, we applied a log1o transformation of the outcome measure. Once this was
applied, the assumption of constant variance was upheld and hence the transformed outcome measure was used in all
analyses. The distribution of hours spent in LRP in the second five-week period on the log1o scale is shown in Figure 4.
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Figure 4: Histogram of logio transformed primary outcome data (hours spent in LRP in the second five-week period)
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The distribution of the baseline used for RQ1 and RQ2 can be found in Appendix B.

As discussed in the Statistical Analysis section, we followed the prespecified analysis in the study plan and ran weighted
and unweighted analyses for RQ1, RQ2, the subgroup analyses, and the complete case analysis. Overall, the results
from the weighted and unweighted RQ1 analyses were similar. Therefore, given the incompatibility of weighted analyses
and problems with their interpretation (see Methods section for further details), results from unweighted models are
featured throughout the report whereas results from weighted analyses are presented in section C.1: RQ1 results in
Appendix C: for transparency.

RQ1 results

Table 18 presents unadjusted means?!® and confidence intervals for the primary outcome calculated on the log1o scale
(before back transformation) along with the fold change and the effect size calculated from the model. The fold change
indicates that the lesson and resource preparation time spent by the ChatGPT group was 69% of the time spent by the
non-GenAl group in weeks six to ten of the trial (Cl: 53%, 90%). Using the adjusted means from the models (also see
Table 20), this means that while a typical teacher in the non-GenAl group spent 6.79 hours (5.65, 8.16) over the five
weeks to prepare lesson and resources for Year 7 and/or Year 8, teachers in the ChatGPT group spent around 4.68
hours (3.88, 5.65), representing a saving of 2.1 hours over the five weeks.

As a five-week period is not an intuitive period relating to how teachers typically organise their time, we also calculated
the equivalent figures for a single week by taking an average over the five-week period. This calculation shows that
while a typical teacher in the non-GenAl group spent 82 minutes (68, 98) per week to prepare lessons and resources
for Year 7 and/or Year 8 in weeks six to ten of the trial, teachers in the ChatGPT group spent 56 minutes (47, 68), saving
25 minutes per week on average.* (Also see Appendix Table B.3.1 for the calculation parameters of the adjusted
means).

13 Unadjusted means are calculated from the raw data whereas adjusted means are taken from model output and calculated for a
teacher with average covariate values at an average school. Unadjusted means may be more prone to unseen biases in the school
sample analysed (for example, more influence given to school practices in a school with many teachers in this study) so for
preference, adjusted means should be interpreted. Adjusted means are reported in Table 20, Appendix Table B.3.1 and Appendix
Table B.3.2.

14 Figures do not add up due to rounding (81.5 minutes, 56.2 minutes).
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Table 18: Primary analysis (RQ1)

Unadjusted means

Effect size
ChatGPT group Non-GenAl group
N Mean n Mean Fold Change Hedge’s g }
Outcome icsing)  (95%Cl)  (missing)  (@5%cr ~ o@in (95% ClI) (95% Cl) p-value
LRP in W6- 4.81 6.63 0.69 0.38
W10 101 (26) (;"g;‘)' 07 (553 704y 21148 (053 090) (-0.65,-0.11) 0.006

Secondary analyses

RQ2: What is the impact of using ChatGPT on teacher lesson and resource preparation time for Year 7 and
Year 8 science lessons during the initial five week learning period?

Model assumptions checks

Similar to the primary outcome measure, we had to transform the secondary outcome measure (LRP for weeks one to
five) onto the log1o scale. The two distributions of hours spent in LRP in the first five-week period — raw and on the log1o
scale are shown in Figure B.2.2 and Figure B.2.3 in Appendix B.

RQ2 results

Table 19 presents unadjusted means and confidence intervals for the secondary outcome calculated on the log+o scale,
before back transformation as well as the fold change and the effect size calculated from the model. The fold change
indicates that the lesson and resource preparation time spent by the ChatGPT group was 73% of the time spent by the
non-GenAl group in weeks one to five of the trial (Cl: 56%, 95%). Using the adjusted means from the models (also see
Table 20), this means that while a typical teacher in the non-GenAl group spent 7.50 hours (6.22, 9.04) over the first
five weeks to prepare lessons and resources for Year 7 and Year 8, teachers in the ChatGPT group spent around 5.45
hours (4.51, 6.58), representing a saving of two hours over the first five weeks. Averaging over the five week period to
obtain a weekly figure, a typical teacher in the non-GenAl group spent 90 minutes (75, 108) per week to prepare lessons
and resources for Year 7 and 8 in weeks one to five of the trial, while teachers in the ChatGPT group spent 65 minutes
(54, 79), saving 25 minutes per week on average. We had expected that teachers in the ChatGPT group might take
some additional time to learn how to use ChatGPT at the start of the trial, which led to the inclusion of weeks one to five
as a ‘learning period’ separate to the primary outcome. However, the results for the two blocks of time are very similar,
suggesting that any additional time to adjust during the learning period was minimal. The adjusted means are presented
in Table 20: Primary (RQ1) and secondary (RQ2) analysis adjusted means are presented in Table 20 and the calculation
parameters are included in Appendix Table B.3.1.

Table 19: Secondary analysis (RQ2)

Unadjusted means

Effect size
ChatGPT group Non-GenAl group
Fold
N Mean n Mean Hedge’s g
Outcome (missing)  (95%Cl)  (missing)  (95%cCly ~ roln (%25}:‘%% (95% Cl) p-value
LRP in W1- 110 (17) 5.66 115 (12) 132 225 (29) (g';g 0.33 0.018
W5 (4.75, 6.73) (6.13, 8.73) 0 '95)’ (-0.61, -0.06) .
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Summary findings RQ1 and RQ2

Figure 5 and Table 20 demonstrate the adjusted mean hours LRP workload for weeks one to five (RQ2) and weeks six
to ten (RQ1). As seen in Table 20, LRP workload in the ChatGPT group was lower at both timepoints, and the LRP
workload reduces for both groups between the two blocks.

Figure 5: Adjusted mean hours LRP workload from W1-W5 (RQ2) and W6-10 (RQ1)
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Table 20: Primary (RQ1) and secondary (RQ2) analysis adjusted means

Adjusted mean hours over 5 weeks

ChatGPT group Non-GenAl group
Outcome N Mean N Mean
(missing) (95% ClI) (missing) (95% ClI)
LRP in W1-W5 110 5.45 115 7.50
(RQ2) (17) (4.51, 6.58) (12) (6.22, 9.04)
LRP in W6-W10 101 4.68 110 6.79
(RQ1) (26) (3.88, 5.65) 17) (5.66, 8.16)
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RQ3: What is the effect of using ChatGPT on the quality of lesson and resource materials used in Year 7 and
Year 8 science lessons?

Once we received the ranking from the teacher panel, we ran a Mann-Whitney-U test in order to answer this research
question. The results from this test suggest there is no significant difference in ranks between lessons and resources
provided by ChatGPT teachers and non-GenAl teachers, U = 184, p = 0.84. Therefore, we can conclude that we
detected no difference in the quality of the resources created and used by the two approaches. Table 21 presents
descriptive statistics for the ranking assigned to lesson resources in both groups.

Table 21: Summary statistics for the ranking assigned to lesson resources

Summary statistic ChatGPT group Non-GenAl group
Minimum 3 1

1st Quartile 7.5 10.5
Median 13 16

Mean 15.87 15.13

3rd Quatrtile 25.5 21
Maximum 30 27

N 15 15

RQ4: When encouraged to use ChatGPT for lesson and learning resource generation, what proportion of
lessons do teachers use ChatGPT to help with preparation, and does this proportion change significantly as
teachers become more familiar with ChatGPT?

Table 22 reports findings from the binomial multilevel model that compares the proportion of lessons where ChatGPT
was used to assist with preparation across the two five-week blocks — W1-W5 vs W6-W10. This analysis was limited to
the ChatGPT group only. As seen in the table, the proportion of lessons planned using ChatGPT is significantly lower in
the second block compared to the first block. This indicates that use of ChatGPT declined over the trial period, with
unadjusted means decreasing from 39% (33%, 45%) of lessons in the learning block (weeks one to five) to 29% (23%,
34%) of lessons in weeks six to ten. The odds ratio was transformed into an effect size which was -0.12 (-0.21, -0.04).
Adjusted means for this analysis are presented in Appendix Table B.32.

Table 22: Secondary analysis - RQ4

Unadjusted means

Effect size
W1-W5 W6-W10
Outcome n Mean n Mean Total n Etsocl?|2:jpaer:ble Odds Ratio -value
(missing)  (95%Cl)  (missing)  (95% Cl) 9¢s9 g5 c)y P
(95% Cl)
Proportion of
lessons
0.39 0.29 250 -0.12 0.81
E'Sa}rr]‘ged 1252 (033,045 2@ (023034 (4  (021,-004) (0.71,093 2003
ChatGPT
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RQ5: When supplied with the teacher guide on using ChatGPT for lesson and learning resource generation, in
how many weeks do teachers consult the guide at least once (a) during the first five weeks? (b) during the
second five weeks?

This analysis was run within ChatGPT group only. No statistical models were run as per the study plan. Figure 6 presents
the proportion of weeks the guide was consulted on a 0—1 scale, by the number of teachers in ChatGPT group. On
average, the mean proportion of weeks where the teacher guide was used was 0.52 (52% of weeks) in the first five-
week block (W1-W5) and 0.41 (41% of weeks) in the second block (W6-W10). A sizeable minority of teachers (13%) did
not consult the guide at any point of the trial; while almost as many teachers (10%) reported referring to the guide every
week over the ten weeks. Between the two blocks, some teachers who referred to the guide during the learning period
(weeks one to five) no longer referred to it in the second block; this is in line with the guidance they were provided, which
recommended use of the guide particularly during the first five weeks.

Figure 6: Distribution of guide use in the ChatGPT group, split by study period
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Analysis in the presence of non-compliance

The compliance rate in the ChatGPT group was 38.6%, with 39 of 101 teachers meeting the compliance criteria (in the
top 60% of ‘proportion of lessons planned using ChatGPT’ and scoring six or higher out of eight on the quiz). The
compliance rate with the ChatGPT group criteria was 0% in the non-GenAl group by design. All the ‘non-compliant’
teachers had the value zero for their binary compliance indicator in the first stage of the two-step instrumental variable
regression.

There is significant evidence of an effect of compliance (that is, using ChatGPT for LRP) on hours spent in LRP. The
impact of compliance on LRP is less than one (Fold Change 0.38, 95% CI: 0.19 to 0.74). This suggests that teachers
who use ChatGPT to prepare a higher proportion of lessons and scored highly in the quiz spent less time in LRP than
those who were not compliant.

Table 23: Impact of meeting the compliance indicator on hours spent in LRP

Total n (ChatGPT; Fold Change (95%

Model Stage non-GenAl) Predictor cly p-value
Stage 1: compliance indicator

regressed on randomisation 211 (101; 110) Randomisation Group 0.42 (0.34, 0.52) <0.001
group
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Stage 2: Workload (log1o)
regressed on compliance 211 (101; 110) Compliance indicator 0.38 (0.19, 0.74) 0.005
indicator

Missing data analysis

Table 24 shows the number of teachers with missing diary entries across the ten-week trial. These numbers are
cumulative within each five-week block as the diary would not allow completion of week two until week one was
complete.

As mentioned previously, teachers who completed at least weeks six to eight diary entries were included in RQ1 analysis
with their week nine and ten data imputed if needed (see the Methods section for further details). The 43 teachers
missing in week eight were not included in the primary analysis as they would have had only two data points. However,
our imputation relied on teachers completing at least weeks six to eight diaries and thus teachers missing week nine
entries onwards were still included with imputation (n = 15).

Similarly, for RQ2, the 29 teachers missing week three were not included in the analysis, but teachers only missing
weeks four and five, or week five, were included with imputation (n = 17).

Table 24: Number of teachers with missing diary entries

Week Overall missing ChatGPT group missing Non-GenAl group missing
N % N % N %
1 26 10% 14 11% 12 9%
2 28 11% 16 13% 12 9%
3 29 11% 17 13% 12 9%
4 38 15% 23 18% 15 12%
5 46 18% 27 21% 19 15%
6 32 13% 20 16% 12 9%
7 37 15% 23 18% 14 11%
8 43 17% 26 20% 17 13%
9 48 19% 30 24% 18 14%
10 58 23% 35 28% 23 18%

In order to explore the differences in missing diary entries between the two groups, we ran chi-squared tests. This
included cases where teachers had missing data points either at week three or at week eight because, as mentioned,
this was the threshold for including a teacher in the analysis models. The chi-squared test for overall missingness (two
or fewer diary entries in each block) did not demonstrate significant differences between groups (for W1-W5: p = 0.43;
and for W6-W10: p = 0.18).
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Table 25: Chi-squared tests for overall missingness

. X statistic -value
Period (degrees of freedom) P
W1-W5 0.623 (1) 0.43
W6-W10 1.792 (1) 0.18

Furthermore, we undertook survival analysis as the timing of dropout from the trial was considered informative. There
was no significant difference in the risk of dropout demonstrated in the survival analysis for either study period (see
Table 26). This means we did not detect a significant difference in the timing of the dropout from the trial among the two
groups.

Table 26: LogRank statistics (tested against the chi-squared distribution) for difference in distribution curves

LogRank statistic

Period (degrees of freedom) L
W1-W5 1.58 (1) 0.210
W6-W10 3.41 (1) 0.065
Figure 7: Survival curves for the first study period W1-W5
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Figure 8: Survival curves for the second study period, week six to week ten

Strata RandomisationResult=ChatGPT =+= RandomisationResult=non-GenAl
1.00 1 I
L :

£ 0.75-
=
o]
'e]
o
2 0.50 1
©
=
=
a 0.257

0.004

0 8 7 8 9 10
Time

The investigation into teacher characteristics which predicted missingness showed one significant variable: teachers
who were trial lead were significantly less likely to have missing diary entries. Therefore, trial lead (yes/no) was included
as a covariate in the analysis models.

As described in the Methods section, for RQ3 we intended to run a chi squared test on the rate of missing lessons
returned by the selected teachers (that is, if teachers returned less than the three requested lessons). The contingency
table is shown below.

Table 27: RQ3 missing data contingency table

ChatGPT group Non-GenAl group
Returned three lesson resources 14 15

Returned less than three lesson resources 1 0

Although the statistical test would not run, we are comfortable asserting that there is no difference in missingness of
lesson resources based on the difference of only one resource, as shown in Table 27.

Subgroup analyses

We performed subgroup analyses to explore the differential effect of ChatGPT on hours spent in LRP across the two
subgroups based on approach to planning — ‘I find/create/adapt my lesson resources’ and ‘| use pre-prepared lesson
resources’. As detailed in the Methods section, two approaches were used to explore this effect — an interaction model
and separate subgroup models. As with the primary analysis model, the outcome in the sub-group analyses models
were log1o transformed. The study was powered for the primary research question (RQ1) so subgroup analyses are
likely to be underpowered.

Interaction term

Table 28 presents findings from this analysis. The interaction term was not significant (p = 0.833). This means we
detected no differential impact of ChatGPT on time spent in LRP considering the two lesson planning approaches.
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Table 28: Subgroup analysis — interaction term

Unadjusted means
Effect size

ChatGPT group Non-GenAl group

Fold Hedge’s

Mean Mean
Outcome n n Totaln Change 95% -value
(95% Cl) (95% Cl) (5% ?;l) 9 (CI) ° P
LRP in W6-W10: | 476 5.73 0.71 -0.35
use pre-prepared 45 @ 58. 6.34) 58 (4.39, 103 (0.48, (-0.74, 0.082
lesson resources e 7.47) 1.04) 0.04)
LRP in W6-W10: |
- 8.43 0.67 -0.41
‘;'T:‘dl’g;esif’ adapt 5 ( 45'62; " 35 (6.14, 64 041, (09, 0101
y 'O 11.58) 1.08) 0.08)

resources.

Separate models

Results from the separate subgroup models are presented in Table 29. Similar to the interaction model, these results
show that we did not detect any significant difference in the hours spent in LRP between ChatGPT and non-GenAl group
when each subgroup was analysed separately.

Table 29: Subgroup analysis — separate models

Unadjusted means

Effect size
ChatGPT group Non-GenAl group

Mean Mean Fold Change Hedge’s g }
Outcome n ©@%cy " ©@%cy o e e (95% Cl) p-value
LRP in W6-W10: |

4.76 5.73 0.69 -0.37
use pre-prepared 45 (358,634 8 (439,747 108 (0.47,1.01)  (-0.75,0.01) 0.054
lesson resources T T B e
LRP in W6-W10: |
find/create/adapt my 29 ( 4562; 4) 35 ®. 14?,.131.58) 64 (0.2,'714.'3 4) (-o.é%',38.29) 0.318

lesson resources.

Additional analyses and robustness checks — Complete Case Analysis

Since the primary analysis included cases with imputed diary values, we performed a sensitivity analysis and ran the
primary analysis including only the subgroup of teachers who had a complete set of data (from the week six to ten diary
returns). As with the primary analysis model, this was performed on logio transformed data. Findings are reported in
Table 30, which shows that the lesson and resource preparation time spent by the ChatGPT group was 70% (53%,
92%) of the time spent by non-GenAl group in weeks six to ten of the trial.

The direction and magnitude of the fold change for the complete case analysis is very similar to the corresponding result
for RQ1. This supports the overall finding from the missing data analysis that missingness and imputation are not having
a meaningful impact on the analytical results.
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Table 30: Complete Case Analysis

Unadjusted means

Effect size
ChatGPT group Non-GenAl group
Mean n Mean Fold Hedge’s g
Outcome  issing) (%5'()% (missing) ©@s%cny  rotln (%2(%1?;) (95% Cl) p-value
LRP in
W6-W10 : 92 é'gg 104 6.57 196 (8'22 0.36 0012
complete (35) 5 '93)’ (23) (5.44, 7.94) (58) 0 '92)’ (-0.64, -0.08) '
case ) :

Since the primary analysis included ‘Trial lead’ as a covariate in the model, we performed a sensitivity analysis and ran
the primary analysis without this covariate. As with the primary analysis model, this was performed on logio transformed
data. Findings are reported in Table 31, which shows that the lesson and resource preparation time spent by the
ChatGPT group was 70% (53%, 91%) of the time spent by non-GenAl group in weeks six to ten of the trial.

The direction and magnitude of the fold change for this sensitivity check is very similar to the corresponding result for
RQ1. This means that inclusion of this term in the primary analysis model does not alter the primary findings.

Table 31: RQ1 analysis without ‘trial lead’ covariate

Unadjusted means

Effect size

ChatGPT group Non-GenAl group
Outcome n Mean n Mean Total n Cffg:l%e Hedge’s g (95% p-value

L 0 L 0

(missing)  (95% Cl)  (missing)  (95% CI) (95% CI) Cl)

LRP in W6—
W10: 92 (jgz 104 (ggg 196 (822 -0.37 0.009
\I/_v:I;gut Trial (35) 5.87) (23) 7.94) (58) 0.91) (-0.64, -0.09)

Dosage analysis

As with the primary analysis model, this analysis was performed on logio transformed outcome data. The fold change
represents the hours spent in lesson and resource preparation when the proportion of lessons prepared using ChatGPT
was ‘1’ over the hours spent in lesson and resource preparation when the proportion of lessons prepared using ChatGPT
was ‘0’. We could not conclude a relationship between the proportion of lessons for which teachers used ChatGPT and
their workload in either weeks one to five or weeks six to ten. In Table 32, the means reported are the adjusted means
at proportion of lessons planned using ChatGPT of ‘0’ and ‘1’.
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Table 32: Dosage analysis

Adjusted means Effect size
Proportion Lessons Proportion Lessons
prepared using prepared using ChatGPT
ChatGPT =0 =1
Outcome n Mean n Mean Total n Fold Change -value
(95% CI) (95% Cl) (95% Cl) P

. 6.04 5.17 0.86
LRP in W1-W5 110 (4.37, 8.34) 110 (3.54, 7.56) 111 (0.49, 1.49) 0.586

. 4.8 4.7 0.98
LRP in W6-W10 101 (356,647) 101 (3.08, 7.15) 11 (0.56, 1.71) 0.939

Comparison of unweighted and weighted analyses

The tables reported in the outcomes and analysis section are replicated for the weighted analysis in Appendix C: . In all
cases the direction of the effect is identical between the outputs from the weighted and unweighted models. Although
we would consider the magnitude of the fold changes to be similar, they are consistently smaller in the weighted analysis

compared to the unweighted analyses.
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Implementation and process evaluation results

Summary of IPE findings

Teacher context and usual practice

Almost all trial teachers taught science as their main subject (96%) and completed teacher training in science
(90%). The median level of teaching experience was nine years.

At baseline, the median teacher taught their nominated Year 7 or Year 8 classes for five hours a week (about a
quarter of a full teaching timetable) and spent two hours preparing for those lessons.

Most teachers were concerned about workload, and half (51%) felt they spent too much time on lesson and
resource preparation, suggesting potential interest in approaches to reduce preparation time.

Approaches to lesson and resource preparation varied extensively, including the extent of centralised lesson
resources. For the median teacher, 60% of resources were pre-prepared. For the lowest quartile of teachers,
10% to 42% of resources were pre-prepared, while for the highest quartile it was 80% to 100%.

Trial schools had minimal prior use of GenAl for lesson preparation and half of trial teachers had never used
GenAl for lesson preparation.

Adherence and extent of use

About three-quarters (73%) of teachers assigned to the non-GenAl approach refrained from using GenAl to
prepare for their nominated Year 7 and Year 8 classes. For most non-GenAl teachers who did use GenAl, use
was minimal.

Almost all (96%) ChatGPT-assigned teachers used ChatGPT to support preparation for at least one lesson for
their nominated Year 7 and Year 8 classes.

The median teacher used ChatGPT for 34% of lessons, equivalent to 17 of the 50 median lessons taught during
the trial. Teachers in the highest quartile used ChatGPT for more than half of their lessons, while teachers in
the lowest quartile used it for less than a fifth.

There were no consistent differences in extent of use for teachers who primarily prepared their own resources
or teachers who were teaching a new topic for the first time.

Teacher guide and learning

Most ChatGPT-assigned teachers agreed that the teacher guide was easy to understand, useful, and relevant
to their lesson preparation. About half agreed they were already familiar with the ideas in the guide.
ChatGP-assigned teachers had good overall awareness of the principles and practice covered in the guide.
About half of teachers reported that they found writing good prompts, refining prompts, and reviewing
ChatGPT outputs easy, while less than a fifth found these processes difficult.

Of the teachers whose ChatGPT transcripts were analysed, all had avoided entering personal data into
ChatGPT and about half had provided brief context for the lesson when entering prompts into ChatGPT. Use
of additional prompts to refine the quality of outputs was rare.

Teacher use of ChatGPT

The use cases from the teacher guide for which teachers most commonly used ChatGPT were creating
guestions or quizzes and finding activity ideas.

Cover work was the most commonly reported use case, which was not mentioned in the teacher guide.

Use of ChatGPT was limited by the existence of pre-prepared resources (centrally planned or from prior
teaching) and by limits to ChatGPT’s capabilities at the time of the trial, including formatting outputs and
generating images.
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Perceived impact and financial costs

¢ Almost half of teachers who used ChatGPT during the trial (46%) perceived this saved them time in
comparison to their normal approach to lesson preparation. Most other teachers (44%) perceived they were
spending similar time.

e The proportion of ChatGPT-assigned teachers who perceived they spent ‘too much time’ on lesson and
resource preparation decreased from 49% (baseline) to 26% (endpoint).

e Three-quarters (75%) of teachers who used ChatGPT agreed it had a positive impact on their lesson
preparation, while just under half agreed it helped them teach creatively (45%) and tailor their teaching to
pupils (42%).

e Most teachers who used ChatGPT reported similar pupil engagement (74%) and learning (75%) when using
ChatGPT compared with other lessons. No teachers reported adverse impacts on pupils.

Teacher context

Contextual data about teachers was gathered via the baseline survey (n = 259). Trial teachers were predominantly
science specialists: almost all teachers taught science as their main subject in 2023/2024 (96%) and undertook initial
teacher training in a science subject (90%). There was an extensive range of teaching experience across the group of
trial teachers, including a high proportion of very experienced teachers. The median level of teaching experience was
nine years. A third of teachers (36%) had up to five years’ teaching experience, including the small proportion (14%)
who were early career teachers or trainees.

Figure 9: Teaching experience of participating teachers

Teaching experience (years)
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About two-fifths of teachers (41%) held leadership responsibilities in addition to their classroom teaching, most
commonly within science.

Usual practice in lesson preparation

This trial explores the planning and preparation for Year 7 and Year 8 lessons that happens in the days and weeks
immediately before the lesson. At design stage, we assumed that teachers were planning based on existing resources
including, at minimum, a scheme of learning or work and objectives for each lesson. This section characterises the Year
7 and Year 8 teaching load and lesson planning process for teachers in the trial, drawing on data from baseline and
endpoint surveys, case studies, and teacher interviews.

Figure 10 shows the distribution of Year 7 and Year 8 science teaching time and lesson and resource preparation time
for teachers in the trial (baseline survey data, based on teachers’ most recent complete calendar week). At the end of
the spring term (baseline timepoint), the median trial teacher was teaching Year 7 and Year 8 for five hours a week,
which is about a quarter of the average teaching load (21 hours) for secondary teachers in England (Adams et al., 2023).
The median teacher spent two hours preparing for those lessons.
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Figure 10: Usual practice: hours spentin Year 7 and Year 8 science teaching and lesson and resource preparation at baseline, in
most recent complete calendar week
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Source: NFER, ChatGPT in lesson preparation baseline survey, n = 259.

The trial logic model hypothesises that teachers’ concern about their current workload would motivate them to engage
with GenAl. The baseline survey asked teachers about workload. Most teachers agreed that ‘workload is a serious
problem for science teachers at their school’ (62% agree, 16% disagree) and disagreed that ‘they have an acceptable
workload’ (59% disagree, 24% agree). Teachers’ responses about ‘sufficient control over their own workload’ were more
mixed (49% disagree, 32% agree). Considering lesson and resource preparation specifically, about half of teachers in
the trial perceived they spent ‘too much’ (42%) or ‘far too much’ (9%) time on this, while a further two-fifths (41%)
perceived the time they spent was ‘about right’. Overall, these findings suggest that workload was a concern for most
teachers, and at least half of teachers would be potentially interested in approaches to reduce lesson and resource
preparation time.

Given the variation in planning practices across schools and teachers, we expected extensive variation in the extent to
which teachers would prepare lesson resources during the summer term, compared with using or adapting existing
resources available from their school, external sources, or previous teaching experience. Figure 11 shows the proportion
of KS3 science resources that teachers expected to prepare during the summer term. The median teacher expected to
prepare half (50%) of their resources during the term, however, the lowest quartile of teachers expected to prepare
between 0% and 26% during the term, and the highest quartile of teachers expected to prepare between 80% to 100%.
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Figure 11: Usual practice: Proportion of lesson resources expected to be prepared during the summer term
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Similarly, from endpoint survey data, there was extensive variation in the extent to which teachers found, created, and
adapted resources compared with using pre-prepared resources. For the median teacher, just over half (60%) of their
lesson resources were pre-prepared. However, for the lowest quartile of teachers, this was 10% to 42%; for the highest
quartile it was 80% to 100%.

Data from case study schools allows us to characterise the planning process in different schools. Based on interview
data, seven case study schools used centralised planning and two used individual planning, although one of these was
in the process of moving to centralised planning. In schools with centralised planning, leaders and teachers reported
that teachers had access to pre-prepared lesson slides and other resources (for example, pupil worksheets) for every
lesson. Schools varied in the extent to which teachers were required to use some or all of the central lesson resources,
and teachers varied in the extent to which they used or adapted these resources. As a minimum across schools,
teachers were expected to familiarise themselves with the lesson resources and make any adaptations needed for their
specific class. Teachers’ individual preparation primarily involved ‘tweaking’ resources, for example, adding extension
guestions, changing formatting, or reducing the volume of words on slides. There was variation in whether and how
much teachers amended resources to suit their teaching style and preferences. In lesson preparation walkthroughs,
teachers consistently used the pre-prepared lesson resources. The only examples of major changes were when
preparing for a lesson another teacher would cover, which involved swapping activities—for example, to remove
practical work and provide textbook support.

Where schools were using individual planning, teachers had access to a scheme of work which set out learning
objectives for each lesson. A ‘shared drive’ was available for teachers to share lesson slides and other resources,
however, resources were not systematically pre-prepared and there was no expectation that teachers used the existing
resources. Teachers’ individual preparation involved structuring the lesson, and in some cases creating a new slide
deck or adding slides, as well as creating additional resources such as pupil worksheets.

The baseline survey asked teachers about whether they had completed specific activities in preparing KS3 science
lessons during the previous week,'® as an indication of usual practice. These were the activities or ‘use cases’ identified
in the online teacher guide where ChatGPT showed good functioning in supporting lesson preparation, and that were
included in the ChatGPT teacher guide. The results are shown in Figure 12.

15 Teachers reported a binary yes/no indication of completing the activity with reference to one calendar week, so this may not reflect
the relative frequency or extent of these activities within the whole lesson preparation process and workload.
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The most common activity was adapting materials for pupils (88%). The following activities were also done by more
than half of teachers: creating questions or quizzes, finding activity ideas, planning for identifying or challenging
misconceptions, producing examples, and creating model answers. Fewer teachers indicated they created explanations
(47%) or built tests or exams (34%), the latter reflecting the tendency for tests or exams to be planned centrally, for
example across the school or academy trust.

Figure 12: Usual practice: Activities included in KS3 science lesson and resource preparation

Teachers who completed each activity as part of preparing
the previous week's KS3 teaching

Adapting materials for pupils 88%
Creating questions/quizzes 72%
Finding activity ideas 69%
Identifying/challenging misconceptions 67%
Producing examples 63%
Creating model answers 57%
Creating explanations 47%
Building tests/exams 34%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Source: NFER, ChatGPT in lesson preparation baseline survey, n = 257.

The baseline survey also asked teachers about their use of specific sources of lesson resources. The four most
commonly used were:

e colleagues used by 85% of teachers at least ‘sometimes’ and 38% ‘always’ or ‘most of the time’
e web searches 83% at least ‘sometimes’, 34% ‘always’ or ‘most of the time’

e subject-specific websites 82% at least ‘sometimes’, 35% ‘always’ or ‘most of the time’; and

e published teaching materials 71% at least ‘sometimes’, 42% ‘always’ or ‘most of the time’.

Use of GenAl in lesson preparation before the trial period

Trial schools had minimal prior use of GenAl for lesson preparation. At baseline, about half (53%) of teachers ‘never’
used GenAl for lesson and resource preparation. Almost all other teachers used it ‘rarely’ (a further 25%) or ‘sometimes’
(19%), while a very small proportion (4%) used it ‘always’ or ‘most of the time’. Considering this at a school level, no
schools had a majority of teachers using GenAl for lesson preparation ‘always’ or ‘most of the time’. These proportions
were similar across the arms. More broadly, there was low previous engagement with GenAl in any form, whether related
to teaching or not. Very few teachers in the trial used GenAl ‘frequently’ (10%); almost all had used GenAl ‘occasionally’
(31%), ‘once or twice’ (29%), or ‘never’ (30%). This baseline data aligns with the case study findings that across both
arms, schools were in the process of considering their use of GenAl in lesson preparation and had joined the trial to test
it out.

Teachers in the non-GenAl group were asked to refrain from using any GenAl in lesson and resource preparation for
their nominated classes. Given the low prior use of GenAl, the non-GenAl planning approach was similar to previous
usual practice for the schools in our trial. Conversely, the ChatGPT approach can be characterised as a change from
usual practice for all schools and most teachers in our trial. Therefore, our sample appears to reflect schools that are
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considering using GenAl for their planning, suggesting potential similarity and therefore transferability for schools and
teachers who are also considering this decision.

Teacher adherence to allocated approaches

Teachers reported their use of ChatGPT/GenAl for lesson preparation via weekly diaries and the endpoint survey. The
diary data is the preferred data source because it had a higher response rate and was filled in weekly, closer to the time
of practice. Diary data was used to characterise teacher adherence to the assigned approach.16

Non-GenAl group adherence

For teachers assigned to the non-GenAl planning approach, adherence was defined as ‘no use of GenAl to support
lesson planning for participating Year 7 or Year 8 classes during the ten-week trial period’. This was calculated from
weekly diary data based on the sum of the number of lessons where teachers reported using any GenAl tools in their
preparation. Based on diary data, 73% of teachers were adherent, they had not used GenAl tools to support preparation
for any lessons during the trial.1”

Non-adherent teachers in the non-GenAl group reported relatively low use of GenAl tools in their weekly diaries, with
most (15 of 24) non-adherent teachers using ChatGPT for less than 10% of lessons across the period. This means that
even when non-GenAl-assigned teachers did use GenAl tools, this use was less frequent than an average ChatGPT-
assigned teacher. Based on endpoint survey data, the most common reason for using GenAl was previous use of GenAl
for lesson planning.

During case study visits, non-GenAl teachers were asked how easy or difficult it had been to adhere to their planning
approach. Teachers were in consensus that this had been easy as the non-GenAl approach was their usual practice.
During the trial, they had ‘carrfied] on as before’ (non-GenAl-assigned teacher). For the small number of case study
teachers who mentioned some previous use of GenAl in lesson preparation, this was not usually embedded or ‘usual
practice’ in their lesson preparation immediately before the trial. Non-GenAl teachers were also invested in seeing the
results of the trial and understood their role as a necessary comparator.

ChatGPT group adherence

For teachers assigned to the ChatGPT planning approach, adherence was defined as the use of ChatGPT in preparation
for any (one or more) lesson(s) during the ten-week trial period. This was calculated from weekly diary data as the sum
of the number of lessons where teachers reported using ChatGPT in their preparation. This inclusive definition of
adherence was chosen to recognise any use of ChatGPT by teachers and because there was no prior information
available on typical or appropriate extents of ChatGPT use. Based on diary data, almost all (96%) ChatGPT-assigned
teachers used ChatGPT to support preparation for at least one lesson during the trial. A similar proportion (93%) was
reported in the endpoint survey.

The proportion of lessons for which ChatGPT-assigned teachers used ChatGPT (diary data, n = 112) is shown in Figure
13.

16 For the non-GenAl group, adherence and compliance are defined in the same way. For the ChatGPT group, adherence differs
from compliance. Adherence is defined inclusively as any use of ChatGPT during the trial, as this indicates some use of the assigned
planning approach, and no specific level of use was required or recommended. In contrast, compliance looks for a relatively high
proportion of ChatGPT use and a quiz score of 6/8 or higher in order to estimate the impact for teachers who understand the ChatGPT
principles from the teacher guide and have relatively frequent ChatGPT use.

17 Endpoint survey responses showed a higher proportion of adherence (93%), partially explained by a lower response rate from non-
adherent non-GenAl teachers, and also explained by teachers (n = 13) who reported some use of GenAl tools in weekly diaries but
reported no use of GenAl tools in the endpoint survey. This may be due to forgetting, ignoring small examples of non-adherence, or
responses influenced by social desirability.
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Figure 13: Proportion of ChatGPT use by ChatGPT-assigned teachers
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Source: NFER, ChatGPT in lesson preparation weekly diaries; ChatGPT-assigned teachers, n = 112.

The median teacher used ChatGPT for 34% of their lessons during the trial, equivalent to 17 of the median 50 lessons
taught across the ten weeks; the lowest quarter of ChatGPT-assigned teachers used ChatGPT for less that 20% of
lessons (on average, equivalent to less than one lesson per week). Teachers’ use of ChatGPT, including reasons for
using it or not using ChatGPT, is explored further in a subsequent section.

We explored the extent of ChatGPT use for the 29 ChatGPT-assigned teachers who indicated in the endpoint survey
that they ‘find/create/adapt my lesson resources’ to a greater or equal extent compared with using ‘pre-prepared lesson
resources’ (see Impact Evaluation subgroup analyses for further details of this question). About half of teachers who
tended to find, create or adapt their own lesson resources (14 of 29) had above-median ChatGPT use (more than 34%
of lessons; range: 0% to 100%). This is an exploratory analysis with a small sample and should be interpreted with
caution, however, it does not suggest there is a consistent difference in ChatGPT use for such teachers compared with
those that more commonly use pre-prepared resources.

We also explored the extent of teachers’ use of ChatGPT for those teaching a topic for the first time. We compared
teachers’ previous experience of teaching their summer term Year 7 and Year 8 topics with their overall proportion of
ChatGPT lessons from the impact analysis (including imputed values). This analysis included ChatGPT-assigned
teachers who (1) completed baseline survey questions about their experience of teaching specific topics and (2)
completed at least six weekly diary entries and were included in the primary impact analysis (n = 99). Most of these
ChatGPT-assigned teachers (n = 82) had taught all of their topics before; seven said they would be teaching up to a
third of their topics for the first time while for ten teachers would teach more than a third of their topics for the first time.

About half of the 17 teachers who taught at least one new topic had above-median ChatGPT use (more than 34% of
lessons), including six of the ten teachers teaching more than a third of topics for their first time and four of the seven
teachers teaching up to a third of their topics for the first time. This is an exploratory analysis with a small sample and
should be interpreted with caution. However, it does not suggest there is a consistent difference in ChatGPT use when
teaching a topic for the first time.
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Use of the teacher guide (IPE)

Teachers were asked to report whether they had used the teacher guide as part of their weekly diary. The amount of
use of the guide is reported in the impact analysis, and we explored this in further detail in the IPE.

The impact analysis showed the proportion of teachers who never consulted the guide was higher in weeks six to ten
than during weeks one to five. However, almost half of teachers continued to use the guide during weeks six to ten. This
reflects the case study finding that teachers ‘dipped in’ to the guide as needed, for example, by reading the relevant
section when they were exploring a new use case of ChatGPT.

The endpoint survey asked ChatGPT-assigned teachers (n = 73) about their perceptions of the teacher guide. Key
results are shown in Figure 14. Most teachers were positive about it, agreeing that it was easy to understand, useful,
and relevant to their lesson preparation, with less than 10% of teachers disagreeing.

Figure 14: Perceptions of the teacher guide

% teachers agreeing with statements about the teacher guide

m Strongly agree Agree Neither agree nor disagree
Disagree Strongly disagree m | don’t know/didn’t use the guide

Easy to understand - 58 18
Relevant to my lesson - o3 - ,
preparation

0% 20% 40% 60% 80% 100%

Source: NFER, ChatGPT in lesson preparation endpoint survey; ChatGPT-assigned teachers, n = 73.

About half (49%) of ChatGPT-assigned teachers agreed (or strongly agreed) that they were ‘already familiar with the
ideas covered in the teacher guide’, while 26% disagreed (or strongly disagreed). Only a fifth of teachers (19%) agreed
that they used ‘other GenAl guides’ to help them, suggesting that the teacher guide was the primary written resource
used by teachers.

ChatGPT-assigned teachers were asked to complete a quiz after the five-week learning period, which assessed their
knowledge of principles and practice covered in the teacher guide. The quiz comprised eight multiple-choice questions
(see Appendix N). Most ChatGPT-assigned teachers (72%) completed the quiz. The median score was six out of eight,
and most teachers (84%) scored in the range five to seven. This suggests good overall awareness of the principles and
practice included in the teacher guide.

Table 33 describes the uses of ChatGPT covered by the quiz, and the proportion of correct responses.
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Table 33: Quiz content and proportion of correct responses

) % of correct
Question Content

responses
L el pot s
2 Write pupil reports 17%
3 Generate activity ideas 91%
4 Generate practice questions 96%
5 Adapt materials for specific pupils 91%
6 Generate model answers 92%
7 Generate worked examples 27%
8 Work with misconceptions 92%

Source: NFER, ChatGPT in lesson preparation quiz; ChatGPT-assigned teachers, n = 92.

There were two common differences between teachers’ understanding and the teacher guide principles. First, most
teachers (81%) thought that GenAl could be used to write pupil reports, as long as they were reviewed for bias. The
teacher guide, however, recommended that due to significant concerns with bias in report-writing, GenAl should not be
used for this purpose. However, this misconception is of limited relevance within the trial context as report-writing is not
part of lesson preparation. Second, most teachers (73%) could not identify which contextual aspect the guide
recommended including in a prompt for worked examples. The correct option, ‘the year group of the students’, was
selected by 27% of teachers, while more teachers selected ‘how many numbered steps you want in your example’ (37%)
or ‘what students learnt in previous lessons’ (36%). However, neither of these options is incorrect information to include
in a ChatGPT prompt, so this difference is unlikely to have negatively impacted the quality of ChatGPT use.

The endpoint survey asked teachers who used ChatGPT about how easy or difficult they found key aspects of the
process of using ChatGPT that were recommended or supported by the teacher guide. The results are shown in Figure
15. Overall, about half of teachers found writing good prompts, refining prompts, and reviewing ChatGPT outputs easy
or very easy, while less than a fifth (10% to 18%) found each process difficult or very difficult.

Figure 15: Perceptions of the process of using ChatGPT

mVery easy ' Easy [INeither easy nor difficult  Difficult = Very difficult mI did not do this

Writing good
requests/prompts for
ChatGPT

35% 29 12 I

Refining requests to get

. ) 35% 25 17 I
higher-quality responses

Reviewing ChatGPT
outputs

33% 38 10 I
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Source: NFER, ChatGPT in lesson preparation endpoint survey; teachers who reported they had used ChatGPT, n = 69.

To check teachers’ use of key ChatGPT principles from the guide, we analysed 11 ChatGPT transcripts from the lesson
resources submitted by ChatGPT-assigned teachers (see the Methods section for the sampling procedure). We
assessed each transcript for three key principles:

e did not include any pupil personal data
e provided teaching context; and

e prompts were refined to improve the quality of outputs.

All transcripts (n = 11) avoided including personal data. About half provided information about teaching context (n = 7):
this tended to be brief, for example, specifying the year group. Only two transcripts showed use of additional prompts
to refine the quality of outputs, by asking for specific changes or amendments. Additional prompts were more commonly
used (n = 6) to ask for related outputs, for example, supplying the answers to questions or generating a pupil worksheet.
While endpoint survey data (Figure 15) showed that almost all ChatGPT teachers reported refining prompts at some
point during the trial, the transcript analysis suggests that use of additional prompts to refine outputs (rather than
generate related outputs) is relatively rare. This suggests that there is significant scope for teachers to further develop
their use of ChatGPT towards a more dialogic approach.

To explore the relationship between ChatGPT use and quiz scores, we cross-tabulated teachers’ proportion of use with
quiz scores. We used a break of six out of eight marks for the quiz score, in line with the median score and trial
compliance measure. As shown in Table 34, there were no major differences between the proportion of high quiz scores
at different levels of ChatGPT use, with 60% to 80% of teachers in each usage band achieving at least six out of eight
in the quiz.

Table 34: Level of ChatGPT use and quiz score

Percentage of Number of
lessons using teachers in
ChatGPT (grouped) this group

% teachers scoring
6+ marks

0-24% 39 71%
25-49% 26 65%
50-74% 11 63%
75-100% 16 75%

Source: NFER. ChatGPT in lesson preparation quiz and weekly diaries; ChatGPT-assigned teachers, n = 92.

In case study interviews with ChatGPT-assigned schools, we asked teachers how long they needed to learn to use
ChatGPT effectively. These interviews took place in weeks eight to ten of the trial. A common response from teachers
was that they had developed basic capabilities for using ChatGPT, but felt there was more to learn about how to get the
most out of ChatGPT. When asked what they had learned, teachers most commonly referred to developing their prompt
engineering sKkills:

‘The prompt has gone from [short] to that long. The amount of information | give it, or clarify straight away
about the year group, and their reading age level and what they should do’ (ChatGPT-assigned teacher).

Teachers who had colleagues participating in the trial mentioned the importance of sharing practice in developing their
capabilities, particularly through sharing ChatGPT prompts which had worked well, and sharing ideas for use cases.
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Teachers’ use of ChatGPT

Findings on teacher use of ChatGPT are based on interviews and lesson planning walkthroughs in five ChatGPT-
assigned case study schools, analysis of ChatGPT transcripts, baseline survey data, and endpoint survey data from
ChatGPT teachers who reported that they had used ChatGPT during the trial.18

Teachers who said they used ChatGPT (n = 69) were asked how often they had used ChatGPT when completing the
lesson preparation activities included in the teacher guide, during the trial period. The activities for which teachers most
commonly used ChatGPT were ‘creating questions and quizzes’ (36% used it ‘every/most time’ and a further 42%
‘sometimes’) and ‘finding activity ideas’ (23% used it ‘every/most time’ and a further 51% sometimes; see Figure 16).
These were also the two activities which were most commonly reported as part of KS3 lesson preparation before the
start of the trial (baseline survey, see Figure12).

Figure 16: Use of ChatGPT when completing specific activities
How often did you use ChatGPT when completing the following activities?

mEvery time = Mosttimes Sometimes  Rarely = Never mN/A - | don’t complete this activity

Creating questions or
quizzes

[
Finding activity ideas [IIINEG
1

Adapting materials

Identifying/challenging
misconceptions

Creating model answers
Creating explanations [l

Building tests/exams
Producing examples [l

0% 20% 40% 60% 80% 100%

Source: NFER, ChatGPT in lesson preparation endpoint survey; teachers who reported they had used ChatGPT, n = 69.

Interviews with ChatGPT-assigned teachers provided data to characterise and explain how they used ChatGPT.
Interviewed teachers broadly agreed that ChatGPT was useful for generating questions and quizzes, typically
comprehension or recall questions, for example, based on a specific YouTube video or a commonly used practical.
Teachers used ChatGPT for questions and quizzes primarily to save time, reporting that ChatGPT generated questions
more quickly than teachers could, and that most questions were broadly accurate and appropriate. Once ChatGPT had
provided an initial output of questions, teachers used varied methods to work with these, including using additional
prompts to refine questions, selecting questions from the list, adapting questions manually, or using outputs verbatim
without further changes.

Interviewees who used ChatGPT for activity ideas reported that ChatGPT generated creative ideas for activities and
could quickly produce resources (for example, an activity introduction or questions) to support that activity. Motivations

18 In the endpoint survey, ChatGPT-assigned teachers were asked whether they had used ChatGPT during the trial. This question
was used to route ChatGPT teachers who responded ‘yes’ to a suite of questions about their experience of completing. The endpoint
survey was fully completed by 68 teachers who said they had used ChatGPT, and one additional teacher partially completed the
survey. This gives a sample of 68-69 teachers depending on the question.
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for using ChatGPT for activity ideas varied: early career teachers reported that they had used ChatGPT to give them
‘starting’ ideas about how to teach a particular lesson; conversely, highly experienced teachers asked for activity ideas
because they were motivated to use ChatGPT to expand and vary their teaching repertoire and move away from a
repeated or routine way of teaching. As experienced teachers typically already had a version of the lesson prepared,
developing a new activity with ChatGPT involved investing additional time, which teachers reported was worthwhile
because it improved the quality of their lesson.

Based on teacher interviews, the other activity from the teacher guide which was commonly mentioned was adapting
materials to suit pupils and classes. Teachers had mixed views on ChatGPT’s potential to adapt materials, particularly
for lower-attaining classes and pupils. The two common barriers were the lack of functionality in ChatGPT 3.5 to provide
images, which teachers used extensively to support lower-attaining learners, and ChatGPT’s default writing style, which
was considered by some teachers to be too ‘high-level’ or ‘dense’ for learners to access. In contrast, some teachers
recommended ChatGPT’s ability to create explanations and other texts, which were adapted or simplified for their class,
or change the reading age of a text, typically providing a specific reading age for outputs in ChatGPT prompts (as
recommended by the teacher guide). Further, some teachers reported that ChatGPT generated creative and interesting
activities which had helped engage lower-attaining classes. From the endpoint survey, further examples of adapting
lesson resources for specific pupils were providing keywords and definitions for EAL pupils in their first language, and
creating summary sheets for TAs.

Considering activities not included in the teacher guide, some interviewed teachers recommended using ChatGPT to
set cover work. While centralised lesson resources were common in trial schools, none of the ChatGPT-assigned case
study schools had systematically prepared centralised plans for cover lessons. All teachers who reported using ChatGPT
to support cover work said that adapting a lesson into a cover lesson was very time-consuming as it entailed replacing
practical work with other activities, and commonly creating independent pupil work, such as content to read or questions
to work through, in lieu of more interactive teaching from their class teacher. Most interviewed teachers who had used
ChatGPT for cover work reported that it saved a substantial amount of time, often ‘hours’:

‘It gave me certainly a good starting point and saved me bags of time from what it would take me to write
those worksheets from scratch ... It’s taking out a lot of that grunt work, of me having to type out all that
stuff that | already know. | just need it in a way that | can hand to the students. | can tweak it and change
it. That's far quicker, far more efficient’ (ChatGPT-assigned science leader).

ChatGPT transcripts and related lesson resources (n = 11) were analysed to explore how ChatGPT contributed to
activities across a lesson. ChatGPT was most commonly used to support a single activity (n = 7) rather than the whole
lesson (n = 2). In the remaining cases (n = 2), there was no evidence that ChatGPT outputs had been used in the final
lesson resources. Based on interview data, one possible explanation for this was that teachers used ChatGPT as a
starting point to generate activity ideas or resources, with teachers then developing a different activity idea or resource
in response to the ChatGPT output. Further findings from the transcript analysis, including teacher use of prompts, are
described in the Teacher Guide section.

Barriers and facilitators

The logic model for the trial frames ChatGPT barriers and facilitators in terms of teachers’ access to GenAl, motivation,
and capabilities to use ChatGPT. Teachers’ access to GenAl and motivation are discussed in this section. Teacher
capabilities are discussed in later sections, with teachers’ prior capabilities described in the IPE moderator analysis, and
the provided guidance and support described in the Teacher Guide findings.

Teachers did not report any significant barriers to accessing GenAl. For example, almost all teachers who used ChatGPT
(endpoint survey, n = 69) found accessing the tool ‘easy’ or ‘very easy’ (90% of teachers who accessed it at home, 88%
of teachers who accessed it at school). Most teachers agreed that ChatGPT was easy to use (81%).

ChatGPT case studies explored teachers’ motivation to use ChatGPT. The main reported motivations to use ChatGPT
were curiosity about a new technology, wanting to understand something students were using, and wanting to save time
or reduce planning workload. The most substantial limitation to motivation was the existence of pre-prepared lesson
resources. This included lesson resources which were centrally planned and banks of resources built up from previous
teaching. Where teachers had ready access to lesson resources they perceived were high-quality, using ChatGPT to
create alternative resources would have required additional time and was not an expectation of the trial. In these

71



ChatGPT in Lesson Preparation: A Teacher Choices Trial
Evaluation Report

contexts, teachers reported lower or no use of ChatGPT with their classes. Given the prevalence of pre-prepared
resources reported by trial teachers (see Usual Practice), this was a limit to the extent of use of ChatGPT.

Additional barriers to using ChatGPT were ChatGPT’s capabilities at the time of the trial to support the specific lesson
preparation activities which teachers completed. For example, in lesson walkthroughs, a key way that teachers adapted
material to their classes was via small tweaks to lesson slides, for example, adapting a small number of recall questions.
As ChatGPT 3.5 could not work directly with PowerPoint slides, using ChatGPT would require copying a small amount
of text in both directions and providing the instructions to adapt it. Similarly, teachers reported that ChatGPT could not
efficiently support tweaks to the formatting of slides.

Teachers’ experience of ChatGPT outputs, which they perceived as low quality or not what they wanted, sometimes
impacted their motivation to continue using ChatGPT, especially for similar activities. For example, teachers reported
that ChatGPT generated a list of calculations, which all had the same answer, or that questions were repetitive and did
not progress in difficulty. Teachers’ awareness and use of additional prompts to refine ChatGPT outputs is discussed in
the Teacher Guide section.

Interviewed teachers were asked about drawbacks and limitations of using ChatGPT in lesson preparation. The two
common themes were difficulties with reformatting ChatGPT outputs, and the inability of ChatGPT 3.5 to create
diagrams. In the worst cases, reformatting or finding images negated or even outweighed the time saved by using
ChatGPT.

Teachers highlighted the centrality of diagrams in science teaching. They reported mixed experiences of sourcing
images to support ChatGPT resources, with some considering it easy, and others finding it challenging. Teachers also
reported ChatGPT providing links to images which did not exist.

‘I was trying to make a worksheet, but | wanted to include images in it as well, diagrams, and so I've gone
away, I've used ChatGPT and thought ‘OK great, this is good’ ... and then | thought, well, this is not: I've
got to go back and change that manually. | need to go and get the images from different places. And | found
that took longer. | could have come up with those ten questions and grabbed pictures from my PowerPoint
much more quickly’ (ChatGPT-assigned teacher).

Teachers reformatted ChatGPT outputs in order to integrate them with existing lesson resources such as school-branded
slide decks or quiz systems.

‘That'’s the biggest time sink, trying to format it and put it in there ... | was, like, can you put it info bullet
points, so that it would be easier to pull it over, and even then it wouldn’t work, here were circles that
wouldn't go away. So | had to go through and reformat it. To create the actual content took me ten minutes,
but then again to put it all together, to make it look nice, another hour’ (ChatGPT-assigned teacher).

While these limitations often limited interviewed teachers’ willingness to use ChatGPT to support particular activities,
none of these teachers reported that they would stop using ChatGPT for lesson preparation altogether.

The impact evaluation found that average ChatGPT use decreased from 39% in weeks one to five to 29% in weeks six
to ten. We did not specifically ask about differences in usage in surveys or case studies, however, individual case study
teachers mentioned aspects of ChatGPT use that might help explain this decrease. Factors relating to broader aspects
of lesson preparation including the presence of end-of-year test and feedback lessons during weeks six to ten and less
use for ChatGPT in revision lessons. In relation to ChatGPT specifically, teachers reported initially ‘trying’ ChatGPT for
a particular activity and then stopping use for that activity if they did not think that using ChatGPT had worked well. This
suggests that the decrease may relate to general fluctuations in lesson preparation needs or teachers refining their use
of ChatGPT over time. This interpretation aligns with the high proportion of ChatGPT-assigned teachers who intended
to continue using ChatGPT to support lesson planning in future terms (see below).

Perceived impact and financial costs

In addition to recording their lesson preparation time in weekly diaries (see RQ1), teachers who used ChatGPT (endpoint
survey, n = 68) were asked about the perceived impact of using ChatGPT on their lesson preparation time, compared
with their usual lesson preparation approach. The results are shown in Figure 17.
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Just under half (46%, n=31 of 68) of teachers perceived that using ChatGPT was saving them time in comparison with
their usual approach. The most commonly reported uses of this saved time were to reduce overall workload (n=23 of
68), general administration (n=23 of 68), and for marking (n=14 of 68). However, as additional context to this data, some
interviewed teachers mentioned that it was difficult to characterise where any saved time was used.

Almost as many teachers (a further 44%, n=30) perceived that the amount of time spent was similar when using
ChatGPT to their usual lesson preparation. A small proportion of teachers (11%, n=7 of 68) perceived they were
spending ‘more’ or ‘much more time’ when using ChatGPT. The most common reasons for this were additional time
taken to review or adapt ChatGPT outputs (n=6 of 68) or completing additional lesson preparation activities when using
ChatGPT (n=4 of 68). Only two teachers reported that they spent more time to learn ChatGPT.

Figure 17: Time spent on lesson preparation when using ChatGPT

Compared with your usual lesson preparation, how much time does
using ChatGPT take?

m Much less time © Less time A similar amount of time =~ More time = Much more time
[ 43% 44% 9%

0% 20% 40% 60% 80% 100%

Source: NFER, ChatGPT in lesson preparation endpoint survey; teachers who reported they had used ChatGPT, n = 68.

Interviews with ChatGPT-assigned teachers revealed teachers’ conceptualisations of ‘saving time’. For some teachers,
‘saving time’ meant doing the same activities in less time. However, for other teachers, using ChatGPT meant that
activities which they felt would improve their teaching, but would previously have been prohibitively time-consuming,
could be completed quickly. This was also characterised by teachers as ‘saving time’, not in comparison to their usual
practice but in comparison to their idealised practice.

‘It's massively saved time in terms of creating resources ... So, I'll make one set of resources for one class,
and | know they're not that well suited to somebody else, but because it's going to take me another hour to
make another set, | just use them. Whereas now | don't have to do that....I can get ten different sets of
equations or practice equations for two different classes, that look at different areas, and | can do it in
minutes’ (ChatGPT-assigned teacher).

Teachers were asked about their perceptions of the time spent on lesson preparation at baseline (reflecting autumn and
spring terms) and endpoint (asking directly about the summer term). The results are shown in Figure 18. For ChatGPT-
assigned teachers, the proportion who said they spent ‘too much’ or ‘far too much’ time on preparing lessons and
resources decreased from 49% to 26% (the proportion of ‘about right’ time increased from 37% to 73%). For non-GenAl-
assigned teachers, the proportion who said they spent ‘too much’ or ‘far too much’ time remained similar (44% at
baseline, 41% at endpoint), suggesting the difference could be driven by ChatGPT-assignment rather than an inherent
difference between spring and summer term teaching.
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Figure 18: Perceptions of time spent on lesson and resource preparation
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Source: NFER, ChatGPT in lesson preparation surveys. ChatGPT-assigned teachers: baseline, n = 129; endpoint, n = 74. NonGenAl-assigned
teachers: baseline, n = 130; endpoint, n = 93.

Teachers who used ChatGPT (endpoint survey, n = 68) were also asked to reflect on the perceived benefits of using
ChatGPT for their lesson preparation. The results are shown in Figure 19.Three-quarters of teachers agreed or
strongly agreed that ChatGPT had had a positive impact on their lesson preparation (75%) while under half felt it had
helped them to teach creatively (45%) and to tailor their teaching to their pupils (42%).
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Figure 19: Perceived benefits of ChatGPT for lesson preparation
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Source: NFER, ChatGPT in lesson preparation endpoint survey; teachers who reported they had used ChatGPT, n = 68.

Teacher interviews and lesson planning walkthroughs explored the benefits teachers reported experiencing from using
ChatGPT. We have selected three examples to illustrate different perspectives, which cover the key ChatGPT uses
and benefits.

Refreshing teaching approaches: “What will ChatGPT come up with?”

Teacher A is an experienced teacher and science leader. Before the trial she ‘sometimes’ used GenAl for lesson
preparation, but said she did not understand how to prompt ChatGPT. The teacher guide supported her capability to
use specific prompts and use additional requests to refine outputs. She was initially motivated by ‘saving time’, both
for herself and more broadly in the teaching profession. Key limiters on opportunities to use ChatGPT included the
prior availability of centrally planned resources in her school, and a high workload from marking end-of-year exams.

Teacher A used ChatGPT to support around 10% of her Y7 and Year 8 lessons during the trial, primarily for
generating questions and answers. She reported enjoying using ChatGPT because it has made her ‘more creative’
and ‘changed up’ her teaching approach, making her ‘more engaged with...the content | teach’. She said that it has
not saved her time overall, but that she will keep using ChatGPT for ‘different ideas, different questions’.

Adaptive teaching: “l can make a better lesson... because | know it’s not going to take that long”

Teacher B is an experienced science teacher. She previously ‘sometimes’ used GenAl for lesson preparation. She
used ChatGPT to support around 90% of Year 7 and Year 8 lessons during the trial. In the case of her low-attaining
KS3 class, the school’s pre-prepared lesson resources required extensive re-planning or adaptation to be suitable for
this class. She used ChatGPT to plan lessons to suit the class, and to adapt the difficulty level of resources such as
reading materials. She used bespoke prompts with details of the class and their prior learning, and used additional
requests to refine ChatGPT outputs. The key limiter on ChatGPT use in this case was the lack of diagrams/images to
support lower-attaining learners. This teacher had asked colleagues to share examples of successful prompts,
because ‘once you've got the prompt right, you will save time’. While the teacher guide did not recommend asking
ChatGPT to directly plan a whole lesson, this teacher had a positive experience with this process. While ChatGPT has
saved her some time, the main benefit she identified is that the lesson can be tailored to the class more quickly:
‘students are getting a much better deal, having spent the same amount of time’. She now has a habit of asking ‘can
ChatGPT help me do this?’ and will continue using ChatGPT in the future.
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Saving time: “It’s actually taken away from my workload”

Teacher C has been teaching KS3 science for several years, and is a specialist in a non-science subject. He had
‘never’ previously used GenAl to support lesson planning. His key limiter on opportunities to use ChatGPT was the
school’s ‘incredible’ pre-prepared lesson resources for KS3 science. Teacher C was consciously trying to manage and
limit his workload, and was initially ‘sceptical’ about using ChatGPT, seeing it as ‘another task’ which would add to
workload. A colleague recommended that he use ChatGPT to plan cover work for his science classes when he
expected to be absent. Planning cover work had previously taken a lot more time than the ‘tweaking and editing’
needed for taught lessons. Having tried this, he ‘was able to see how it could actually benefit my workload’. Teacher C
used ChatGPT to support around 10% of Year 7 and Year 8 science lessons during the trial, focused on generating
cover work. He estimated that he has saved ‘3 or 4 hours’ from planning three cover lessons, using the time to ‘enrich’
and ‘personalise’ science lessons, and for non-teaching tasks in his specialist subject. He will continue to use
ChatGPT for science cover work.

Perceived quality of lesson resources

The trial logic model hypothesises that lesson resources created with support from ChatGPT will be of similar or higher
quality to those prepared without it. We asked teachers who used ChatGPT to rate the quality of their lesson resources
when using ChatGPT compared with their usual lesson resources (endpoint survey, n = 69). This provides teachers’
perspectives on lesson resource quality to complement the external panel assessment (see RQ3). Please note that we
asked about the quality of the final resources, as used in the lesson, which included teachers’ checks and adaptations
of the ChatGPT outputs, Teachers most commonly said that the lesson resources were similar in quality (52%), with
about a quarter each saying they were ‘slightly higher’ in quality (26%) and ‘lower’ or ‘slightly lower’ (22%). Teachers’
perceptions broadly align with the impact evaluation finding of no overall difference in lesson quality.

We also used analysis of ChatGPT transcripts (n = 11) to check whether the scientific quality and accuracy of lesson
resources was affected by ChatGPT outputs. As part of the independent lesson resources panel, teachers rated the
resources for ‘quality and accuracy of scientific content’. Three transcripts related to lessons with an average rating of
three or less out of five. This rating required the presence of at least ‘'some inaccuracies or over-generalisations of the
details’. These three were checked for scientific accuracy to understand whether any issues arose from ChatGPT. In
two of these cases, the ChatGPT transcripts did not contain any scientific inaccuracies. In the third, ChatGPT generated
statements with deliberate errors for pupils to spot. These statements were included in the lesson slides, however, the
context that the statements contained deliberate errors was not included as a written instruction in the lesson slides. As
the teacher panel only saw the written lesson resources as submitted, rather than any context or instructions given
verbally by the teacher, they gave the resources a low rating in this category. Overall, low ratings for ‘quality and accuracy
of scientific content’ did not seem to be arising from the ChatGPT transcripts generated by teachers participating in the
trial.

Perceived impact on pupils

We assessed impact on pupil engagement and learning via the endpoint survey (teachers who used ChatGPT, n = 68),
teacher case study interviews, and focus groups with pupils. Most surveyed teachers (74%) reported that pupil
engagement was ‘similar’ when using ChatGPT, with the remaining teachers reporting that engagement was ‘slightly
better’ (21%) or ‘better’ (6%). Similarly, most (75%) reported that pupil learning was ‘similar’ when using ChatGPT; 19%
claimed it was ‘slightly better’ and 6% that it was ‘better’. No teachers reported negative impacts on pupil engagement
or learning.

Findings from ChatGPT-assigned case study teachers reflected the survey findings: teachers who reported no impact
on pupils suggested that pupils ‘hadn’t really noticed’ any difference and teachers who reported benefits for pupils
suggested these were small. They described lessons being more creative or tailored as a result of new activity ideas or
adaptations to resources suggested by ChatGPT. As most teachers reported no impact for pupils, we did not ask about
differential impact for FSM pupils. Teachers from both groups reported that the main impact and benefits of ChatGPT
were for teachers and framed pupil impact as an additional benefit. No teachers reported adverse impacts on pupils.

Pupil focus groups were explained to the pupils as exploring the impact of different lesson planning approaches on
science lessons. This was because (a) many pupils were not aware of the lesson planning approach assigned to their
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teacher and (b) to focus on the impact of the approaches on pupils’ experience of science lessons and resources, rather
than pupils’ perceptions of GenAl. As case study schools were a small sample and were not intended to be
representative, pupil focus groups acted as an exploratory check for any clear and consistent impact on pupils.

In line with the trial logic model, we asked for pupils’ perceptions of their interest and learning in science lessons, the
extent to which lesson activities were varied and creative, and the extent to which they felt lesson resources were
tailored to their class. There were no consistent differences across arms. Pupils attributed the reasons for their
perceptions to broader aspects of science lessons, such as teacher enthusiasm, rapport and support, or activity
preferences such as practicals or written activities.

Where the class teacher was interviewed before the pupil focus group, we asked the teacher (whether ChatGPT-
assigned or non-GenAl assigned) to describe the main activities they completed in their lesson and resource preparation
for the relevant class. Example responses included preparing lesson starters, making resources more visual, and
ensuring text was accessible. We asked pupils for their perceptions of these aspects of their science lessons and
resources. Across both arms, most pupils were positive about the resulting resources, with no consistent differences
across the arms.

We also asked pupils to compare their science lessons during the trial term with those from the previous term to check
whether pupils had noticed any substantial differences. Responses varied across both arms and related to broader
aspects of science lessons, for example, learning different science topics, the prevalence of practicals, or increased
challenge as they built on prior learning. These findings align with teachers’ perceptions of limited pupil impact.

Overall, these findings suggest that there is no adverse impact on pupils and, in some cases, there may be small positive
impacts on pupil engagement or learning. However, the main impacts of using ChatGPT were perceived to be
experienced by teachers, rather than pupils.

Financial costs of using ChatGPT for teachers

‘Teacher choice’ approaches are intended to incur no direct financial costs. To check this assumption, the endpoint
survey asked teachers who had used ChatGPT (n = 68) about any direct financial costs or savings from using ChatGPT.
Most (81%, n = 55) teachers reported that the financial costs when using ChatGPT were similar to costs for their usual
lesson preparation. Nine (13%) indicated lower costs from using ChatGPT, most commonly due to not buying external
resources for lessons (n = 6) or not needing to print so much. Four teachers (6%) indicated higher costs, either for
printing additional lesson resources (n = 3) or for buying a license (n = 1).1° Therefore, we expect that for almost all
teachers and schools, we would expect the financial implications of using ChatGPT to be neutral or small savings.

Future use of ChatGPT

The endpoint survey asked teachers whether they intended to use ChatGPT to support their lesson preparation after
the trial period. The results are shown in Figure 20.

19 Although we asked teachers to use the free version, two teachers mentioned using paid GenAl.
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Figure 20: Intention to use Chat GPT after the trial period

After the trial, how likely are you to use ChatGPT to support your lesson
preparation?
m Very likely = Likely Neither likely nor unlikely = Unlikely = Very unlikely m Missing

NonGenAl - 36% 30% 12%

0% 20% 40% 60% 80% 100%

34% 10% 7% I

Source: NFER, ChatGPT in lesson preparation endpoint survey: ChatGPT-assigned teachers, n = 73; non-GenAl-assigned teachers, n = 93.

Across both approaches, most teachers reported that they were ‘very likely’ or ‘likely’ to continue using ChatGPT,
reflecting the high interest in GenAl tools that motivated schools to participate in the trial. This proportion was higher for
ChatGPT-assigned teachers (78%) than non-GenAl-assigned teachers (56%), suggesting that the experience of using
ChatGPT slightly encouraged future use. This is in keeping with the positive experience and impact that teachers
reported when using ChatGPT. Similarly, across the ChatGPT-assigned case studies and teacher interviews, teachers
were in consensus that they intended to keep using ChatGPT.

Teachers who responded that they were ‘very likely’, ‘likely’, or ‘neither likely nor unlikely’ to use ChatGPT after the trial
were asked to what extent they would use it. Most ChatGPT-assigned teachers (64%) indicated they would use it for
‘some’ lessons, while a further 20% would use for ‘most’ or ‘all’ lessons. Non-GenAl teachers had a slightly lower
distribution of anticipated use, most commonly responding they would use it for ‘some’ lessons (54%) or ‘rarely’ (23%).

Similarly, there was consensus among interviewed ChatGPT-assigned teachers that they would continue to use
ChatGPT in the future. Using it was now part of their usual practice for planning, including for teachers who were using
ChatGPT to a lesser extent.

Moderators

We hypothesised that teacher confidence would potentially moderate teachers’ use of ChatGPT and the time they saved
by using it. Teachers were asked about their confidence in science content, science pedagogy, and technology use at
baseline and endpoint. To contextualise the moderator analysis, we present an overview of the descriptive statistics
from these questions.?° As seen in Table 35, results from the baseline survey show high proportions of confidence in
both preparing lesson resources for and teaching KS3 biology, chemistry, and physics. For each science subject, a
higher proportion of teachers are confident in teaching, compared with preparing lesson resources and materials.

20 The descriptive statistics we present combine response categories for brevity. The factor analysis which underpins the moderator
analysis uses the full individual response categories.
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Table 35: Baseline confidence in preparing and teaching lessons in KS3 science subjects

Statement

Prepare lesson resources/materials for KS3 biology lessons
Teach KS3 biology

Prepare lesson resources/materials for KS3 chemistry lessons
Teach KS3 chemistry

Prepare lesson resources/materials for KS3 physics lessons
Teach KS3 physics

Source: NFER, ChatGPT in lesson preparation baseline survey, n = 252.

% teachers ‘very/quite
confident’

90
96
88
96
83

88

Evaluation Report

At baseline, science teachers broadly reported high knowledge, understanding, and capability about science content
and pedagogy,?! with more than three-quarters agreeing with each of a range of statements. See Table 36 for details.

Table 36: Baseline confidence in science content and pedagogy

Statement

I have sufficient knowledge about my teaching subject

| can use a subject-specific way of thinking in my teaching subject

I know the history and development of important theories in my teaching subject
I know the basic theories and concepts of my teaching subject

| can adapt my teaching based upon what students currently understand or do
not understand

| can adapt my teaching style to different learners

| can assess student learning in multiple ways

| can use a wide range of teaching approaches in a classroom setting

I am familiar with common student understandings and misconceptions

I know how to select effective teaching approaches to guide student thinking and
learning in my teaching subject

I know how to develop appropriate tasks to promote students’ complex thinking in

my teaching subject

I know how to develop exercises with which students can consolidate their
knowledge of my teaching subject

I know how to evaluate students' performance in my teaching subject

| can explain essential content of my teaching subject in ways that students can
understand

% teachers ‘strongly
agree’ or ‘tend to agree’

92
91
81

94

93

89
88
89

88

87

79

84

91

93

21 Teachers were asked to respond in relation to science teaching, irrespective of their main subject or background.
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Source: NFER, ChatGPT in lesson preparation baseline survey, n = 253.

Considering technology use, teachers reported they were confident (very/quite) in using the internet to find information
(100%), and using IT/computers (98%), reflecting the ubiquitous use of these tools in teaching. As we expected, fewer
were (very/quite) confident in using ChatGPT/GenAl (47%), with a further quarter (24%) being ‘not very confident’ and
another quarter (25%) who were ‘not at all confident’. Similarly, about half of teachers agreed that they kept up with
important new technologies (57%), knew a lot about different technologies (53%), and frequently play around with
technology (52%), while over three-quarters (78%) said they had the technical skills needed to use technology.

We conducted polychoric factor analysis across these items. The resulting factor structure, loadings, and explained
proportion of variance are shown in Table 37. Only loadings with absolute value larger than 0.3 are shown.

Table 37: Factor analysis for confidence scales

Question Text Scale Factor 1 Factor 2 Factor3 Factor4 Factor5
Prepare Igsson resources/materials for Key Confidence

Stage 3 Biology lessons

Teach Key Stage 3 Biology Confidence -

Prepare Iessor_l resources/materials for Key Confidence 0513 0321

Stage 3 Chemistry lessons

Teach Key Stage 3 Chemistry Confidence 0.455 0.392

Prepare lesson resources/materials for Key

Stage 3 Physics lessons Confidence -
Teach Key Stage 3 Physics Confidence -

| have sufficient knowledge about my

teaching subject Agreel/disagree

| can use a subject-specific way of thinking

in my teaching subject Agree/disagree

| know the history and development of
important theories in my teaching subject

I know the basic theories and concepts of
my teaching subject

| can adapt my teaching based upon what
students currently understand or do not Agree/disagree
understand

| can adapt my teaching style to different
learners

Agree/disagree

Agree/disagree

Agree/disagree
| can assess student learning in multiple
ways

| can use a wide range of teaching
approaches in a classroom setting

Agree/disagree

Agree/disagree

| am familiar with common student

understandings and misconceptions Agree/disagree Oljeize
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I know how to select effective teaching
approaches to guide student thinking and Agree/disagree

learning in my teaching subject

I know how to develop appropriate tasks to

promote students’ complex thinking in my Agree/disagree 0.789
teaching subject

I know how to develop exercises with which

students can consolidate their knowledge of Agree/disagree 0.810
my teaching subject

I know how to evaluate students'

performance in my teaching subject Agree/disagree e

| can explain essential content of my

teaching subject in ways that students can  Agree/disagree 0.734

understand

Use IT/computers Confidence 0.621

Use the internet to find information Confidence 0.471 0.308 0.330

Use ChatGPT/GenAl Confidence 0.532

| keep up with important new technologies  Agree/disagree 0.859

| frequently play around with the technology = Agree/disagree 0.877

I know about a lot of different technologies = Agree/disagree 0.866

| have the technical skills | need to use Agree/disagree 0.759

technology.
SS loadings 7.215 3.807 2.496 2.21 3.099
Proportion Var 0.267 0.141 0.092 0.082 0.115
Cumulative Var 0.267 0.408 0.615 0.697 0.523
Proportion 0.383 0.202 0.133 0.117 0.165
Explained
Cumulative 0.383 0.585 0.718 0.835 1
Proportion

Source: NFER, ChatGPT in lesson preparation baseline survey, n = 252.

Based on the factor loadings, we broadly interpret the five factors as follows:

e Factor 1: Pedagogical confidence.

e Factor 2: Technological confidence.

e Factor 3: Confidence in preparing and teaching KS3 biology lessons.
e Factor 4: Confidence in preparing and teaching KS3 physics lessons.
e Factor 5: Science subject knowledge confidence.

We used these factors to explore how teacher confidence at baseline is associated with the proportion of lessons for
which ChatGPT is used. Table 38 shows the coefficient estimating the association between each confidence factor and
the proportion of lessons planned using ChatGPT within the statistical model (see IPE methods), along with confidence
intervals and p-values. This shows statistically significant positive associations (greater than one) with the proportion of
lessons using ChatGPT for Factor 2 and Factor 4, and a statistically significant negative association (less than one) for
Factor 5. Based on our factor interpretation, this suggests that higher baseline confidence with using technology and
confidence in preparing and teaching KS3 physics was associated with higher use of ChatGPT, while high confidence
in science subject knowledge was a moderator associated with lower use of ChatGPT.
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Table 38: Association between teacher confidence factors (baseline) and the proportion of ChatGPT use

Estimate of
Factor Factor interpretation Group coefficient (95% p-value
Cl)

Factorl Pedagogical confidence ChatGPT 0.98 (0.78, 1.22) 0.832

Factor2 Technological confidence ChatGPT 1.45 (1.26, 1.67) <0.001
Confidence in preparing and

Factor3 teaching KS3 biology ChatGPT 1.16 (0.96, 1.4) 0.117
lessons
Confidence in preparing and

Factor4 teaching KS3 physics ChatGPT 1.5(1.26, 1.79) <0.001
lessons

Factor5 Science subject knowledge ooy 0.56 (0.42, 0.75) <0.001

confidence

Source: NFER, ChatGPT in lesson preparation baseline survey and weekly diaries, n = 126.

The same factors were used to explore how teacher confidence moderated teacher preparation workload. Table 39
shows the coefficient estimating the association between particular factors and lesson preparation workload within the
statistical model (see IPE methods) along with confidence intervals and p-values.

When comparing teachers with high confidence in each factor across the ChatGPT and non-GenAl groups, we saw a
significant coefficient of less than one for Factor 2 (technological knowledge). This means that teachers in the ChatGPT
group with high confidence in using technology at baseline had significantly lower LRP workload, compared with similarly
technologically confident teachers in the non-GenAl group.

When comparing teachers with low confidence in each factor across the ChatGPT and non-GenAl groups, we saw a
significant coefficient of less than one for Factor 4 (preparing and teaching KS3 physics lessons) and Factor 5 (science
subject knowledge confidence). This means that ChatGPT-assigned teachers with low confidence in these areas at
baseline had significantly lower LRP workload, compared with teachers with low confidence in these areas in the non-
GenAl group. This suggests that using ChatGPT may be particularly useful in saving time for teachers who are less
confident in planning and teaching physics, and in their science subject knowledge.

When comparing teachers with low and high scores in each factor, we did not detect any significant associations
between these factors and LRP workload for either the ChatGPT or non-GenAl groups.

Table 39: Teacher confidence (baseline) and teacher lesson preparation workload

Factor interpretation Grou =SS Of -value
Factor P P coefficient (95% CI) P
Factorl Pedagogical confidence ChatGPT/Non-GenAl:FactorLow 0.73 (0.54, 1.00) 0.052
Factorl Pedagogical confidence ChatGPT/Non-GenAl:FactorHigh 0.83 (0.55, 1.24) 0.364
Factor2 Technological confidence ChatGPT/Non-GenAl:FactorLow 0.74 (0.54, 1.01) 0.059
Factor2 Technological confidence ChatGPT/Non-GenAl:FactorHigh 0.66 (0.44, 0.97) 0.036
Factor3 Confidence in preparing and teaching - spT/Non-GenAl:FactorLow 0.74 (0.55, 1.01) 0.057
KS3 biology lessons
Factor3 Confidence in preparing and teaching - s p1/Non-GenAl:FactorHigh 0.88 (0.60, 1.30) 0.523
KS3 biology lessons
Factord Confidence in preparing and teaching s p1/Non-GenAl:FactorLow 0.73 (0.54, 1.00) 0.048

KS3 physics lessons
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Factor5

Factor5

Factor1Coef

Factor1Coef

Factor2Coef

Factor2Coef

Factor3Coef

Factor3Coef

Factor4Coef

Factor4Coef

Factor5Coef

Factor5Coef

Confidence in preparing and teaching
KS3 physics lessons

Science subject knowledge confidence
Science subject knowledge confidence
Pedagogical confidence

Pedagogical confidence

Technological confidence

Technological confidence

Confidence in preparing and teaching
KS3 biology lessons

Confidence in preparing and teaching
KS3 biology lessons

Confidence in preparing and teaching
KS3 physics lessons

Confidence in preparing and teaching
KS3 physics lessons

Science subject knowledge confidence

Science subject knowledge confidence
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ChatGPT/Non-GenAl:FactorHigh

ChatGPT/Non-GenAl:FactorLow
ChatGPT/Non-GenAl:FactorHigh
ChatGPT

Non-GenAl

ChatGPT

Non-GenAl

ChatGPT

Non-GenAl

ChatGPT

Non-GenAl

ChatGPT

Non-GenAl

Source: NFER, ChatGPT in lesson preparation baseline survey and weekly diaries, n = 206.

0.88 (0.59, 1.30)

0.73 (0.53, 0.99)
0.85 (0.57, 1.26)
1.06 (0.86, 1.31)
0.94 (0.78, 1.13)
0.88 (0.72, 1.07)

0.99 (0.83, 1.19)

1.17 (0.97, 1.40)

0.99 (0.83, 1.17)

1.17 (0.96, 1.41)

0.97 (0.81, 1.18)

1.03 (0.84, 1.27)

0.89 (0.74, 1.06)

0.515

0.044

0.418

0.539

0.530

0.226

0.993

0.085

0.911

0.106

0.831

0.739

0.199

Finally, we used the factors to explore how the overall confidence scores of ChatGPT teachers changed during the trial
period. We projected the factor loadings calculated from the baseline survey onto the same items in the endpoint survey,
conducting paired t-tests on score differences to check for any evidence of changes. No significant differences were
found, suggesting that using ChatGPT was not associated with changes in overall confidence in science content,
pedagogy, or technology use. This might be expected, given the broad nature of the confidence questions used.
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Conclusion

Table 40: Key conclusions

Key conclusions

1. The lesson and resource preparation time spent by the ChatGPT group was 69% of the time spent by the non-
GenAl group in weeks six to ten of the trial. While a typical teacher in the non-GenAl group spent 81.5 minutes
per week preparing lessons and resources for Year 7 and Year 8 science lessons, teachers in the ChatGPT group
spent around 56.2 minutes per week, saving 25.3 minutes per week on average.

2. We found no evidence to suggest that the quality of the lesson resources used by the two groups differed, from an
expert panel review (who did not know how the resources had been created) of lesson resources sampled from
each of the two groups.

3. Teachers used ChatGPT and referred to the ChatGPT guide less frequently as the trial progressed. For the use of
the teacher guide, at least, this is likely to be related to moving away from the ‘learning phase’ and into normal
practice.

4. The time saving for the ChatGPT group occurred even though teachers used ChatGPT to support a relatively
modest amount of their overall planning: they tended to use ChatGPT for one or two activities rather than across
the lesson: most commonly for creating questions or quizzes or finding new ideas for activities.

5. Teachers reported typically using the time saved to complete other lesson and resource planning (LRP) or
teaching tasks, or to reduce overall workload. In the context of high levels of workload for the teaching profession,
this appears to be promising for teachers as teachers in our trial were, in most cases, only testing out their
allocated approach on part of their timetable.

Impact evaluation and IPE integration

Evidence to support the logic model

The logic model hypothesised at baseline is broadly supported by the data; we present an updated version of the logic
model in Figure 2121. Encouragingly, teachers generally did as they were asked as part of the trial. Most of them
adhered to their allocated group (73% of non-GenAl and 96% of ChatGPT teachers) and completed the data collection
requests. Few typically used GenAl for lesson planning before the trial commenced suggesting the trial was opportunely
timed. Workload levels were a concern for most teachers participating in the trial.

The COM-B model largely held, teachers allocated to the ChatGPT group reported no issues in terms of accessing
ChatGPT (opportunity) and were willing to do so (motivation), though teachers said that access to pre-prepared
materials (for example, from their department) influenced when they decided to use it. There was less evidence around
the extent to which teachers referred to and used the ‘Teaching with ChatGPT’ guide, which appeared to vary by
individuals, though 87% of ChatGPT teachers reported that they consulted the guide at least once over the trial period.
Scores on the quiz used to check knowledge of the principles of the guide were of a sufficient level to suggest that
teachers had the knowledge to be able to use ChatGPT for LRP (capability). There was a consensus among interviewed
ChatGPT-assigned teachers that they would continue to use it in the future.

The resulting behaviour was that teachers in the ChatGPT group used ChatGPT to support a relatively small part of
their planning (on average for around a third of their nominated lessons, which, for the median teacher in the trial, was
about a quarter of a full teaching timetable). Teachers tended to use ChatGPT for one activity rather than across the
lesson. Most commonly ChatGPT was used for creating questions or quizzes, or finding new ideas for activities. They
used it less commonly for identifying misconceptions, building exams, or creating examples. In the case studies,
teachers also described using ChatGPT to help them to adapt the difficulty level of resources for pupils or to create the
resources for other teachers who would cover their lessons. ChatGPT transcript analysis indicated that use of additional
or follow-up prompts to refine outputs was relatively rare: supporting teachers to use a dialogic approach to
ChatGPT/GenAl appears to be an area for further development.
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Despite this relatively modest use, overall, the ChatGPT group had significantly lower lesson and resources preparation
time than the non-GenAl group in weeks six to ten of the trial, suggesting that use of ChatGPT had led to a reduction in
workload. In real terms for teachers, the difference between the groups was around 25 minutes per week. Compliance
analysis supported these findings: teachers that used ChatGPT to prepare a higher proportion of lessons and scored
highly on the quiz spent less time on LRP than those who did not. Teachers’ perceptions of the time spent on LRP also
improved more in the ChatGPT group than the non-GenAl group through the course of the trial (at endpoint, 73% of
ChatGPT teachers said the time spent was ‘about right’, compared with 54% of teachers in the non-GenAl group).

The frequency of use of ChatGPT (in terms of proportion of lessons) declined as the trial went on. The dosage analysis
was not significant and we could not conclude any relationship between the proportion of lessons for which teachers
used ChatGPT and their workload in weeks one to five nor in weeks six to ten. We do not have data beyond the number
of lessons for which they used ChatGPT, that is, we do not know if they used it a lot or a little for any given lesson.
Evidence from the case studies suggests that the decreased use of ChatGPT (in terms of proportion of lessons) may
relate to general fluctuations in lesson preparation needs as the summer term progressed, and/or teachers refining their
use of ChatGPT over time. This interpretation aligns with the high proportion of ChatGPT-assigned teachers who
intended to continue using ChatGPT to support lesson planning in future.

Importantly, quality of the lesson resources did not appear to differ. This was according to both the expert teacher panel
(who were blind to project aims and group allocation) and perceptions from the case studies.

Teachers told us that ChatGPT was effective in supporting parts of the planning and preparation process. ChatGPT (and
similar GenAl), therefore, appears to be a useful tool for some preparation tasks that teachers can use alongside other
resources to save time. How teachers use the saved time varies: for some this involved redirecting the time to other
preparation tasks, while others were able to reduce their overall workload.

Subgroup analysis to explore if there were differences between teachers that tended to use pre-prepared (such as
departmental) resources and those that tended to create their own found no significant difference in LRP time.

In terms of who was most likely to use ChatGPT, we found that teachers who were confident at teaching physics, and
those who were more confident at using technology were more likely to use ChatGPT to help with LRP, while those that
rated their own confidence in their (science) subject knowledge as high were less likely to use ChatGPT during the trial.
The teachers with high confidence in their technological skills in the ChatGPT group were also more likely to report a
lower LRP workload than similar teachers in the non-GenAl group. This suggests that this group in particular are among
the teachers able to make the greatest benefit of ChatGPT for reducing time taken for LRP, within the relatively short
trial period. That we see this from the self-confessed ‘tech-savvy’ teachers is not surprising, but it also indicates that
perhaps teachers less confident with technology may need more support or a longer period of time to reap the same
benefits. The moderator analysis also indicated that using ChatGPT may be particularly useful in saving time for teachers
who are less confident in planning and teaching physics, or who are less confident in their science subject knowledge.
As discussed elsewhere in the report, it is important that teachers check outputs from ChatGPT and GenAl for accuracy
before using them in the classroom, and this would be particularly important for teachers with less confidence in the
topic who may be more likely to need to check it against other reliable sources.
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Figure 21: Updated logic model

Use of ChatGPT in lesson preparation |
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Interpretation

This project was commissioned at a time when ChatGPT and other GenAl models were starting to become more
commonly discussed and used by the general public as well as teachers more specifically. There was little evidence
about the use of ChatGPT and its accuracy and application in schools. With this in mind our aim was to run a trial that
would contribute to the evidence base and provide evidence for teachers and schools about how using ChatGPT affects
teacher workload time, particularly their time preparing to teach lessons.

As this is a Teacher Choices trial, the guidance given to participating teachers was clear, but with minimal conditions for
implementation. Teachers in the ChatGPT group were signposted to a website providing guidance about how to use
ChatGPT in their work. The website was launched in autumn 2023 and at that time there was very little in the way of
information specifically for teachers about how to safely use GenAl. Particular concerns were around the accuracy and
quality of factual information that LLMs supply due to reported hallucinations of information by LLMs. A core foundation
of teaching is, of course, that the information conveyed to pupils is accurate, however Al models may hallucinate
incorrect facts or made-up sources if it does not have enough information to complete a response. Therefore, as well
as providing general information about how to use and interact with ChatGPT, the guidance recommended checking
materials carefully before sharing them with students.

We aimed to provide enough of a steer that teachers would follow one of two distinct choices (in this case using ChatGPT
or avoiding any use of any GenAl tools), but not artificially influence their actions any further. For example, it was
important to us, and to the trial, that participating teachers did not increase their workload as a consequence of taking
part in the trial. We did not ask them to do any additional activities in preparation for the teaching that term; rather, we
asked them to use ChatGPT when any preparation tasks they would ordinarily do needed to be completed. This may
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explain why some teachers did not use ChatGPT very much. As the group of teachers that signed up to the trial had
minimal prior use of ChatGPT or GenAl, we are reassured that it is unlikely the teachers in the non-GenAl group had to
alter their practices to avoid using GenAl during the trial. This being the case, we do not think that the higher workload
reported by that group is down to additional workload to modify their practices to avoid using GenAl.

As a result of this, we believe that the results of this trial are very encouraging for both teachers seeking to reduce their
workload, and for senior leaders who may be considering use of GenAl in lessons but are unsure of the implications for
quality and staffing. Teachers adapted the amount they used ChatGPT and their approach to using it based on their
needs and, as such, this may reflect real-world use of ChatGPT outside of a trial. Furthermore, the teachers in the non-
GenAl group on the whole steered clear of any GenAl and used the resources and sources they had been using prior
to the trial. As quality was maintained this provides reassurance about the content being delivered.

It appears that there is a potential role for ChatGPT (and indeed other Al models) in teachers’ lesson and resource
planning in a way that maintains quality and has beneficial impacts on teacher workload. While it does not appear to be
a silver bullet in terms of reducing teachers’ workload by hours, we know from other research (for example, Martin et
al., 2023) that most teachers do not appear to want the preparation to disappear completely, recognising the benefits of
the process for their own understanding and delivery of content to pupils.

Limitations and lessons learned

The trial was conducted in real-world conditions by schools and teachers that volunteered to sign up to the project. As
aresultitis likely that this group of teachers were more positively disposed towards trying out ChatGPT than the general
population of teachers might be. As this is likely to be an individual level choice reflecting the way lessons are usually
taught (that is, solo) and what teaching resources they already have access to, this trial provides evidence for teachers
that they can use to decide whether this approach is right for them.

This research may be most directly applicable to teachers that have not used ChatGPT or other GenAl in their work
before. As of autumn 2024, Teacher Tapp data showed this group of teachers is getting smaller (Hallahan, 2024a)
However, we believe it will also provide some reassurance to teachers who have already adopted GenAl into their
practice.

This research compared use of a specific type of GenAl, ChatGPT, against no use of any GenAl. It is likely that the
results are transferable to use of other GenAl LLMs. However, this has not been tested.

Another consideration is that this trial took place during the summer term. While the year groups in question (Years 7
and 8) are not subject to end of key stage exams, it is likely that at least some participating teachers may have
experienced a change in their wider workload due to end of year exams or classes in other year groups going on study
leave. Though we did not expect this to be different for teachers in the two groups, we maintained a focus on the LRP
for the Year 7 and Year 8 classes being taught rather than entire workload.

This research used an online diary (for teachers to self-report their time) as the primary outcome measure, which was
developed specifically for this trial. Due to the time constraints of delivering the research there was not enough time to
pilot the diary. However, the measure appears to have functioned well and maintained a high level of response across
the ten weeks of the trial period. Teachers were, of course, not blind to group allocation when completing the diary. We
have no reason to believe they would have consciously misrepresented their planning time but cannot exclude the
possibility that there was some bias.

Although we requested lesson resources from all participating teachers (RQ3), the response rate was lower than
anticipated. Furthermore, teachers were able to choose which lessons they sent us, so there is likely to be some self-
selection bias. We attempted to manage this by sampling lessons from the teachers that supplied their resources and
having a panel blind to the group allocation, however, we are not able to control for any bias that may be present because
of the unobserved differences between teachers who did or did not supply their resources. As teachers in the ChatGPT
group were told only to submit plans that had used ChatGPT, response rate in this group was lower (due in part to the
levels of use of ChatGPT). It is possible that this requirement led to better quality plans being submitted than might have
been the case without it. This could have artificially improved the quality of the plans in the ChatGPT group.
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The analysis was conducted as pre-specified and registered. However, during the analysis stage we rethought some of
the analytical decisions, in particular whether to weight the workload analyses or not. Although in the study plan we said
that the weighting would prevent scenarios where small numbers or large numbers of lessons taught unduly influence
the results, we realised that weighting cannot solve this in both directions at the same time. Instead, the weighted
analysis amplified the impact on the outcome that the teachers with a large number of lessons had, compared to the
unweighted models. As outlined in the Methods section, through consultations with the SAB, the EEF, and the peer
reviewers, we decided to report the unweighted results as the main analysis for each of the workload research questions.
The consensus behind this was because (a) results from the unweighted model were easier to understand as they
concern simply the amount of preparation time per teacher rather than an artificial preparation measure inflated by
number of lessons and (b) the overall pattern of results from weighted and unweighted models were similar. Although
not part of the decision-making process, it is also of note that while coefficient standard errors were comparable between
the weighted and unweighted models, the weighting process gave rise to very small between- and within-school variance
estimates. This impacted the conversion of the coefficients to Hedge's g effect sizes, resulting in improbably large effect
sizes as reported in Appendix C. It would also have impacted calculation of the MDES as MDES anticipates an outcome
on the effect size scale. For transparency the weighted results are presented in an Appendix C: .

We also felt that our prespecified definition of the CACE analysis was problematic due to the way we had defined
compliance for the non-GenAl group. After consideration and consultation with the EEF and SAB members, we adjusted
how we would deal with the non-GenAl group so that rather than having their own definition of compliance, they were
treated as ‘non-compliers’ in relation to the definition of compliance for the ChatGPT group. This approach makes the
imperfect assumption that there was no ChatGPT use in the non-GenAl group, but we, and those we consulted, felt that
this assumption was less detrimental to our ability to draw useful conclusions than the incorrect definition of compliance
proposed in the study plan.

We proposed to run mediation analysis for which we said we would follow EEF guidance. However, at the time of writing
the report it was still in development and had not yet been published. The evaluation team at the EEF provided some
initial guidance but upon further consideration of the conceptual aim of this analysis (to understand whether the effect
on LRP workload differs by the proportion of lessons ChatGPT is used) we moved to a dosage analysis instead.

Future research and publications

Due to the speed at which use of ChatGPT and other LLMs and GenAl has increased, we suspect it would be
challenging to replicate this trial, in particular the composition of the non-GenAl group. Future research may need to
consider the extent to which contamination can be avoided. However, we see vast potential for many related research
projects, including:

e Detailed description of the programme being evaluated, including training and the model of delivery in schools
(this could be filled out in part by the delivery team)

e To what extent is this a short term effect? Can this effect on workload be sustained over longer term?

e Exploring the differential impacts of more sophisticated use: for example, refining prompts to get ChatGPT to
adapt its outputs or adding further teaching context.

e Impact on workload when using ChatGPT to support lesson preparation for a full teaching timetable.

o Teachers’ use of ChatGPT/GenAl for other tasks such as administrative tasks, timetabling, or writing letters to
parents.

e Exploration of the impact across different subjects and key stages as effects may vary. Maths in particular is
thought to be challenging for ChatGPT/GenAl to support accurately but other subjects that are more text
focused such as English or history may be more amenable.

e This project focused on lesson preparation assuming that the science department had a curriculum and
scheme of work for teachers to refer to. The (re)development of a school’s curriculum and/or schemes of work
is another area that use of GenAl could be evaluated.

e Further appraisal of the quality of resources produced by teachers using ChatGPT/GenAl and research into
effective strategies for creating and assimilating GenAl output with existing materials.

Since this trial commenced, GenAl models have been developed and upgraded (the release of a new version of
ChatGPT during the trial period being a case in point), and other Al based tools specifically designed to support
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teachers have been launched. Future research should be conducted to evaluate the impact of these tools, particularly
where they aim to support teachers in any of their responsibilities.

At this stage of the evidence base around teachers’ use of GenAl, we recommend continued focus on teacher
outcomes rather than pupil outcomes, as the impacts are more proximal. For research examining teachers’ use of
GenAl, we believe that any hypothesis around impact on pupils should test non-inferiority, that is, should be able to
conclude that pupil outcomes when teachers have used GenAl are at least as good as pupil outcomes when teachers
do not. Furthermore, it will be more useful to run trials using GenAl to help plan lessons on particular topics which
have proximal pupil outcome measures. Evaluations over the course of a year run the risk of a more distal test
masking nuances of when the GenAl has helped or hindered.
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Appendix A: Security of trial findings

Note: The security of this trial’s findings is based on the combined peer reviewer summary assessment below. This
assessment is an interim approach while the EEF continues to develop its approach to reporting evidence security for
EEF Teacher Choices evaluations.

OUTCOME: Total hours spent in lesson and resource preparation in second five-week time block of
trial, from researcher-designed weekly teacher diary

Domain

Comments

Study Design

School-level cluster randomised controlled trial provides a strong basis for causal inference
with good robustness against contamination issues. The choice of the comparator is well
justified. Randomisation has been carried out as designed, achieving good baseline
balance at school and teacher level, with some differences, e.g. in teaching experience.
Power calculations are clearly reported. Reasons for rise in MDES at analysis stage are
accounted for through transparent discussion of over-estimation of pre-post correlations at
design stage

Attrition

Teacher dropout is low, well reported, and the reasons are fully declared. Attrition does
differ between treatment and control groups (21.7% vs 15.4%). However, missing data is
fully explored and accounted for in the missing data analysis section and appears to pose
relatively low risk to primary outcome analysis.

Compliance &
choice
adherence

Teacher adherence to their allocated choices is good whilst risk of crossover or
contamination is low. Some issues with the compliance measure used and whilst a one-
sided compliance analysis raises some concerns, this should not affect the intention to
treat impact estimate. Compliance does end up being quite low, with substantially larger
effects among compliers, although it would seem much of this is due to the challenges of
defining compliance and (importantly) a relatively defined aspect of the compliance
measure (‘top 60% of ChatGPT teachers with the greatest proportion of lessons planned
using ChatGPT’).

Implementation

Implementation fidelity appears acceptable and the level of variation in delivery is very well

fidelity reported. There was no evidence of experimental effects.
The primary outcome analysis is appropriate and well reported although there are some
issues around power due to the change in MDES by analysis stage (design was impacted
by over-estimation of pre-post correlations). The change to the analysis in terms of not
Primary weighting whilst reporting the weighted analyses in the appendix is a deviation from study
outcome and plan. This shift has been made after a rigorous and transparent decision-making process,
effects and the present analytical approach is the most appropriate. The impacts on the primary
outcome are meaningful and should be carefully interpreted in context with other outcomes
such as lesson quality, given the alternative ways in which a change in preparation time
could arise from the use of ChatGPT.
Contextual factors are very well captured by the IPE with appropriate analyses. There is
Contextual - 2 : e . .
factors fas_t moving context for this trial, and it may be difficult to interpret the effects relative to a
shifting business as usual.
T No concerns. Changes that have been made relative to the study plan are justified,
ransparency . S . - .
in reporting carefully documented and discussed, especially in relation to the weighted vs unweighted

analyses. The most appropriate and secure analyses are presented.

Overall assessment: Overall, this Teacher Choices trial may be described as presenting findings for the primary
outcome with high security. This trial has an overall sound design and has been well conducted. The analyses are
consistent with the pre-registered study plan and any deviations are clearly noted. What is being tested is well-
reported, the results are well-supported, the threats to causality are clearly noted, and conclusions drawn are
grounded in the analyses presented. There are some relatively mild issues such as the moderate and differential
attrition (over 20% for one group). Deviations from the study plan have been through a transparent and appropriate
decision-making process, although major changes to primary outcome analysis after analysis had begun should be
considered as a limitation. The primary analysis has been presented clearly, adhering to EEF recommendations for
statistical analysis, and can be interpreted as being informative for understanding the impact of ChatGPT on planning
time in careful contextualisation with other outcomes such as lesson quality.
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Appendix B: Tables and Charts for impact evaluation results

B.1: Presence of ‘extreme’ values

For the RQ1 outcome, hours spent in lesson and resource preparation in the second five-week period, the frequency
of values outside of the range defined by the mean + 3.29*standard deviation (Tabachnick and Fidell, 2013) is
reported for both randomised groups. Due to the skewed distribution of the data and scale that the data were on for
analysis, the mean and standard deviation were calculated on the logio transformed data. The mean and limits were
then back transformed to the hours scale.

Appendix Table B.1.1: ‘Extreme’ value limits and frequency of values outside the range'

Mean (Lower Mean (Lower

limit. Upper limit, Upper Number of Number of Number of
Group fimit, Upp limit) —back  teachers within teachers below teachers above
limit) — log10 f d limi | limi limi
scale transformed to imits ower limit upper limit
hours scale
0.688 (-0.674, 4.87 (0.212,
ChatGPT 2.05) 112) 99 2 0
0.821 (-0.557, 6.63 (0.277,
Non-GenAl 2.20) 158) 108 2 0

Appendix Figure B.1.2: Hours spent in LRP with ‘extreme’ value limits shown as vertical dashed lines
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B.2: Outcome distributions

Baseline

Appendix Figure B.2.1:Distribution of baseline hours spent in LRP, split by randomisation group
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Appendix Figure B.2.3: Distribution of hours spent in LRP during W1-W5, split by randomisation group — log;o scale
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Appendix Figure B.2.4: Distribution of rank assigned to lesson resources, split by randomisation group
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Appendix Table B.3.1: Adjusted means for analyses models

Unweighted
analyses of RQs

RQ1

RQ2

Subgroup 1
(Interaction model)

Subgroup 2
(Interaction model)

Subgroup 1
(Separate model)

Subgroup 2
(Separate model)

Complete case RQ1

RQ1 without Trial
Lead

Outcome

LRP in W6-W10

LRP in W1-W5

LRP in W6-W10 : | use pre-
prepared lesson resources

LRP in W6-W10: |
find/create/adapt my lesson
resources.

LRP in W6-W10 : | use pre-
prepared lesson resources

LRP in W6-W10: |
find/create/adapt my lesson
resources.

LRP in W6-W10 : complete
case

LRP in W6-W10 : Without
Trial Lead

Evaluation Report

Adjusted means

ChatGPT group

N Mean
(95% CI)
101 (26) 4.68 (3.88, 5.65)
110 (17) 5.45 (4.51, 6.58)
45 4.43 (3.33, 5.89)
29 4.94 (3.49, 7.01)
45 4.26 (3.22, 5.64)
29 5.73 (3.69, 8.9)
92 (35) 4.67(3.82,5.72)
101 (26)  4.69 (3.87, 5.69)

Appendix Table B.3.2: Adjusted means for RQ4 analysis model

RQ4

Outcome

Proportion of lessons
planned using ChatGPT

Non-GenAl group

N Mean
(95% CI)
110 (17)  6.79 (5.66, 8.16)
115 (12) 7.5 (6.22, 9.04)
58 6.24 (4.8, 8.11)

35 7.39 (5.31, 10.29)

58 6.19 (4.83, 7.94)

35 7.79 (5.08, 11.94)

104 (23)

6.7 (5.53, 8.13)

110 (17)  6.73 (5.58, 8.11)

Adjusted means

W1-W5
N Mean
(95% Cl)
125(2)  0.39(0.33, 0.46)

W6-W10
N Mean
(95% Cl)
125(2)  0.35(0.29, 0.41)
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B.4: ICCs

Appendix Table B.4.1: ICCs and other model parameters

Between Within
School School ICC R2 Overall R2ZBetween R2ZWithin
Variance Variance

Research Number of Number of
Question Schools Teachers

RQ1 66 211 0.006 0.150 0.039 0.137 0.403 0.061

RQ1:
Complete
Case
Analysis

65 196 0.007 0.156 0.044 0.132 0.423 0.062

RQ1: Sub
Group
Analysis -
Interaction

60 167 0.025 0.126 0.165 0.212 0.281 0.200

RQ1: Sub
Group
Analysis -
Separate 55 103 0.006 0.157 0.034 0.187 0.278 0.126
Models |
Pre-
Prepared

RQ1: Sub
Group
Analysis -
Separate
Models |
Find,
Create,
Adapt

33 64 0.117 0.044 0.727 0.273 0.351 0.211

RO1:

Robustness 66 211 0.008 0.150 0.050 0.125 0.192 0.060
Check
RQ2 68 225 0.012 0.137 0.082 0.154 0.331 0.065

RQ4 34 250 0.463
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Appendix C: Weighted analysis impact evaluation results

C.1: RQ1 results

Table C1.1 presents unadjusted means and confidence intervals for the primary outcome calculated on the logio scale
(before back transformation) along with the fold change size calculated from the model. The fold change can be
interpreted as the lesson and resource preparation time spent by ChatGPT group was 81% (66%, 99%) of the time
spent by non-GenAl group in weeks six to ten of the trial. Using adjusted means from the models, this means while a
typical teacher in non-GenAl group spent 8.68 (7.57, 9.95) hours over the five weeks to prepare lesson and resources
for Year 7 and 8, teachers in the ChatGPT group spent around 7.01 (6.02, 8.15) hours, saving 1.7 hours over the five
weeks.

As a five-week period is not an intuitive period relating to how teachers typically organise their time, we also calculated
the equivalent figures for a single week by taking an average over the five-week period. This calculation shows that
while a typical teacher in the non-GenAl group spent 104 (91, 119) minutes per week to prepare lessons and
resources for Year 7 and 8 in weeks six to ten of the trial, teachers in the ChatGPT group spent 84 (72, 98) minutes,
saving 20 minutes per week on average.

Appendix Table C.1.1: Primary analysis (RQ1)

Unadjusted means

ChatGPT group Non-GenAl group
n Mean n Mean Fold Change Hedge’s g
Outcome  (missing) (95% CI) (missing) (95% CI) Totaln (95% CI) (95% CI) p-value
LRP in 101 (26) (j'.gzt 110(a7) 863533 215 g) 081 (0.66,  -2.87 (556, - 0.037
W6-W10 5187)’ 7.94) 0.99) 0.18)

C.2: RQ2 results

Table C.2.1 presents unadjusted means and confidence intervals for the secondary outcome calculated on the logio
scale, before back transformation as well as the fold change calculated from the model. The fold change indicates that
the lesson and resource preparation time spent by the ChatGPT group was 90% of the time spent by the non-GenAl
group in weeks one to five of the trial (Cl: (74%, 110%)). Using the adjusted means from the models, this means that
while a typical teacher in the non-GenAl group spent 8.99 (7.83, 10.33) hours over the first 5 weeks to prepare lesson
and resources for Year 7 and 8, teachers in the ChatGPT group spent around 8.13 (7.05, 9.38) hours, representing a
saving of 0.9 hours over the first five weeks. Averaging over the five-week period to obtain a weekly figure, a typical
teacher in the non-GenAl group spent 108 (94, 124) minutes per week to prepare lesson and resources for Year 7 and
8 in weeks one to five of the trial, while teachers in the ChatGPT group spent 98 (85, 113) minutes, saving 10 minutes
per week on average.

Appendix Table C.2.1: Secondary analysis (RQ2)

Unadjusted means

ChatGPT group Non-GenAl group
Fold
n Mean n Mean Hedge’s g
Outcome (missing)  (95%Cl)  (missing)  (95%cCry  rotn (Sg;:‘g‘f) @5 cry ~ P-value
LRP in W1- 5.66 (4.75, 7.32 (6.13, 0.9 (0.74, -1.38 (-
W5 110 (17) 6.73) 115 (12) 8.73) 225 (29) 1.1) 4.09,1.32) 0315
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C.3: Subgroup analyses results

Interaction term

Table C.3.1 presents findings from this analysis. The interaction term was not significant (p = 0.828). This means, we
detected no differential impact of ChatGPT on time spent in LRP considering the two lesson planning approaches.

Appendix Table C.3.1: Subgroup analysis — interaction term

Unadjusted means

ChatGPT group Non-GenAl group

Fold Hedge’s

Mean Mean
n n Total n Change 95% -value

Outcome (95% Cl) (95% Cl) oo | 9&5 (P
LRP in W6-W10 : 4.76 (3.58 5.73 0.78 -0.65 (-
| use pre-prepared 45 ' 6 34') ’ 58 (4.39, 103 (0.56, 1.52 0.146
lesson resources ) 7.47) 1.09) 0.23)
LRP in W6-W10 :

. 8.43 0.74  -0.79(-
| find/create/adapt 29 5.27 (4, 35 (6.14, 64 (0.49, 1.89, 0.154
my lesson 6.94) 11.58) 1.12) 0.30)
resources. ’ ' '

Separate models

Results from the separate subgroup models are presented inC.3.2. Similar to the interaction model, these results
show that we did not detect any significant difference in the hours spent in LRP between ChatGPT and non-GenAl
group when each subgroup was analysed separately.

Appendix Table C.3.2: Subgroup analysis — Separate models

Unadjusted means

ChatGPT group Non-GenAl group
Outcome n Mean n Mean Total Fold Change Hedge’s g value
(95% ClI) (95% CI) n (95% CI) (95% CI) P

LRP in W6-W10: |

i 4.76 (3.58, 5.73 (4.39, 0.77 (0.54, -0.69 (-1.64,
:JSE pre-prepared 45 6.34) 58 7.47) 103 1.1) 0.26) 0.153
esson resources
LRP in W6-W10 : |
find/create/adapt 5.27 (4, 8.43 (6.14, 0.78 (0.46, -0.34 (-1.05,
my lesson 29 6.94) 35 11.58) 64 1.31) 0.36) 0341
resources.

C4: Additional analyses and robustness checks

Complete Case Analysis

Findings are reported in Table C.4.1 which shows that the lesson and resource preparation time spent by ChatGPT
group was 82% (66%, 102%) of the time spent by non-GenAl group in weeks six to ten of the trial.

The direction and magnitude of the fold change for the complete case analysis is very similar to the corresponding
result for RQ1. This supports the overall finding from the missing data analysis that missingness and imputation are
not having a meaningful impact on the analytical results.
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Appendix Table C.4 1: Complete Case Analysis

Unadjusted means

ChatGPT group Non-GenAl group
Outcome n Mean N Mean Total n
(missing) (95% CI) (missing) (95% CI)
LRP in 4.87
W6-W10 : : 6.57 (5.44, 196
complete 92 (35) (3.99, 104 (23) 7.94) (58)
5.93)
case

RQ1 without trial lead covariate

Evaluation Report

Fold Hedge’s
Change g (95% p-value
(95% ClI) Cl)
0.82 -2.53 (-
(0.66, 5.26, 0.07
1.02) 0.20)

Findings are reported in Table C.4.2 below which shows that the lesson and resource preparation time spent by
ChatGPT group was 81% (66%, 99%) of the time spent by non-GenAl group in weeks six to ten of the trial.

The direction and magnitude of the fold change for this sensitivity check is very similar to the corresponding result for
RQ1. This means that inclusion of this term in the primary analysis model does not alter the primary findings.

Appendix Table C.4 2: RQ1 Analysis without Trial Lead covariate

Unadjusted means

ChatGPT group Non-GenAl group
Fold Hedge’s
n Mean n Mean
o S Total n Change 95% -value
Outcome  (missing)  (95% Cl)  (missing)  (95% Cl) eoen | (cn b P
\';\'71% In We- 4.87 6.63 0.81 -2.88 (-
Withdut 92 (35) (4.04, 104 (23) (5.53, 196 (58) (0.66, 5.58, - 0.036
. 5.87) 7.94) 0.99) 0.19)
Trial Lead

C5: Adjusted means of weighted analyses

Appendix Table C.5.1: Adjusted means for analyses models

Adjusted means

ChatGPT group

\é\]{eFiegglsted analyses Outcome N (ghél&agl)

RQ1 LRP in W6-W10 101 (26)  7.01 (6.02, 8.15)
RQ2 LRP in W1-W5 110 (17)  8.13(7.05, 9.38)
Subgroup 1 LRP in W6-W10 : | use pre- 45 6.14 (4.75, 7.94)

(Interaction model) prepared lesson resources

Non-GenAl group

N Mean
(95% Cl)
110 (17) 8.68 (7.57, 9.95)
115 (12) 8.99 (7.83, 10.33)
58 7.86 (6.35, 9.74)
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Subgroup 2
(Interaction model)

Subgroup 1
(Separate model)

Subgroup 2
(Separate model)

Complete case RQ1

RQ1 without Trial
Lead

LRP in W6-W10: |
find/create/adapt my lesson
resources.

LRP in W6-W10 : | use pre-
prepared lesson resources

LRP in W6-W10: |
find/create/adapt my lesson
resources.

LRP in W6-W10 : complete
case

LRP in W6-W10 : Without
Trial Lead

29

45

29

92 (35)

101 (26)

ChatGPT in Lesson Preparation: A Teacher Choices Trial

6.94 (5.08, 9.46)

5.96 (4.51, 7.87)

6.78 (4.62, 9.96)

7.06 (6, 8.31)

7.03 (6.04, 8.18)

35

58

35

104 (23)

110 (17)

Evaluation Report

9.4 (7.07, 12.49)

7.72 (6.17, 9.65)

8.73 (6.1, 12.49)

8.62 (7.46, 9.97)

8.73 (7.61, 10)
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Further appendices

Appendices D to O can be found on the EEF website.
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