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The Education Endowment Foundation (EEF) is an independent grant-making charity dedicated to 

breaking the link between family income and educational achievement, ensuring that children from all 

backgrounds can fulfil their potential and make the most of their talents. 

 

 

The EEF aims to raise the attainment of children facing disadvantage by: 

 

• identifying promising educational innovations that address the needs of 
disadvantaged children in primary and secondary schools in England; 

• evaluating these innovations to extend and secure the evidence on what works and 
can be made to work at scale; and  

• encouraging schools, government, charities, and others to apply evidence and adopt 
innovations found to be effective. 

The EEF was established in 2011 by the Sutton Trust as lead charity in partnership with Impetus 

(formerly Impetus Trust) and received a founding £125m grant from the Department for Education.  

Together, the EEF and Sutton Trust are the government-designated What Works Centre for improving 

education outcomes for school-aged children. 

 

This project was funded as part of the Education and Neuroscience scheme, which was jointly funded 

by Wellcome and Education Endowment Foundation and launched in January 2014. The 

aim of the scheme was to provide funding for collaborative projects between educators and 

neuroscientists to develop evidence-based interventions for use in the classroom, or to rigorously test 

existing tools and practices. 

 

For more information about the EEF or this report please contact: 

 

 

Jonathan Kay 
Education Endowment Foundation  
5th Floor, Millbank Tower 
21–24 Millbank  
SW1P 4QP 

 
0207 802 1653  

 
jonathan.kay@eefoundation.org.uk  

 
www.educationendowmentfoundation.org.uk 
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Executive summary  

The project 

Sci-napse is a programme developed by researchers at the University of Bristol and Manchester 

Metropolitan University, which aims to improve the science knowledge of Year 8 pupils through using 

quizzes in science lessons. An online quizzing tool, called Q-Fire, provides teachers with banks of 

questions, which can be added to or adapted to fit with lesson plans. Teachers ask the questions, 

interspersed with usual classroom activity. Teachers were given training in the use of Q-Fire, either in 

person or using online professional development materials. This trial tested two versions of Sci-napse, 

against a business as usual control: 

• Test-based: Small teams of pupils (3 or 4) are allocated fixed points for answering questions 

correctly throughout the lesson. 

• Game-based: Small teams of pupils (3 or 4) are allocated varying awards. Points for correct 

answers increase as the lesson progresses and there are opportunities for extra points through 

bonus rounds or random chance games, such as a “wheel of fortune” that gave teams the 

chance to double or lose their points.  

The evaluation was a three-armed randomised controlled efficacy trial with allocation at the class level 

within 44 schools. An implementation and process evaluation collected data using classroom 

observations, teacher and pupil focus groups, interviews with the programme developers, and an online 

teacher survey. The project took place between September 2016 and July 2017. The evaluation was 

funded by Wellcome and the Education Endowment Foundation as part of the Education and 

Neuroscience funding round.  

EEF security rating 

These findings have a moderate to high security rating. This was an efficacy trial, which tested whether 

the intervention worked under developer-led conditions. The trial was a well-designed three-armed 

randomised controlled trial. The trial was well powered; however, 22% of pupils who started the trial 

were not included in the final analysis. The pupils in Sci-napse classes had similar prior attainment to 

those in comparison classes.  

Key conclusions  

1. Children in both test- and game-based Sci-napse classes made a small amount less progress than pupils 
in the comparison classes. The difference in scores is not “statistically significant”. This means that the 
statistical evidence does not meet the threshold set by the evaluator to conclude that the true impact was 
not zero. This finding has moderate to high security.  

2. Only 54% of teachers in the test-based Sci-napse classes and 29% of in the game-based classes met the 
minimum requirements of the interventions. This meant using questions in some, most or all of their lessons 
– and, for the game-based intervention, making use of escalating points and the wheel of fortune.  

3. Exploratory analysis found that the test-based Sci-napse classes that met the minimum requirements of the 
intervention made an average of three additional months progress. A small positive impact was found in the 
game-based classes that met the minimum requirements. The small number of pupils included in these 
analyses means that they should be treated with caution. 

4. Teachers and pupils reported that Sci-napse was valuable as a revision tool but indicated that it was difficult 
to fit six questions into each lesson and that there were challenges with the technology – particularly around 
adding their own questions.  
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Additional findings 

One of the questions the evaluation sought to answer was whether the uncertain rewards present in 

the game-based version of Sci-napse had a greater impact in the classroom than fixed rewards. Pupils 

in classes that received the game-based intervention performed better than those in classes allocated 

to the test-based intervention. However, the size of this effect was less than one months’ progress and 

the number of schools recruited to the trial, along with a number of pupils dropping out, meant that the 

trial was not powered to determine which version had a greater impact. The analysis of classes that 

met the minimum requirements of each intervention showed a larger impact for pupils in the test-based 

classes – though this was also not statistically significant.  

In addition to collecting information on classes that met the minimum requirements for compliance, data 

was collected on how many schools met satisfactory compliance levels. To fulfil satisfactory 

compliance, the class teacher had to report that they had used the quiz questions in most or all of their 

classes, asked at least six questions on average per lesson, and indicated that questions were spaced 

throughout the lesson. Only 2 classes (3%) in the test-based intervention and 1 class (1.5%) in the 

game-based intervention, met these criteria. The process evaluation indicated that most teachers (58% 

in test-based classes and 56% in game-based classes) posed all the questions at the end of their 

lessons.  

There was no differential impact found for pupils eligible for free school meals (FSM). Some teachers 

reported that they felt that the intervention was useful for engaging boys in science lessons. However, 

there was no differential impact on academic attainment for boys.  

The low compliance in this study means that it is not possible to assess whether the theory of uncertain 

rewards or testing effects can have an impact on pupil outcomes. Future research may explore new 

ways of delivering the approach in order to make sure that the classroom activities are properly 

implemented.  

Cost 

Sci-napse as delivered in this evaluation was free-of-charge, including Q-Fire, face-to-face training, 

online self-study Continuing Professional Development (CPD) materials and online guidance materials. 

The development team have indicated that Q-Fire, the online CPD and other guidance materials will be 

available to schools for at least the next three years at no cost.  

Impact 

Table 1: Summary of impact on primary outcome (GL Progress Test in Science) 

Outcome/ 
Group 

Effect size      
(95% confidence 
interval) 

Estimated 
months’ 
progress 

P value No. of pupils 
EEF security 
rating 

EEF cost 
rating 

Game-based 
intervention 
vs. control 

-0.05 

(-0.23, 0.12) 
-1 0.49 2512  

£ £ £ £ £ 

Test-based 
intervention 
vs. control 

-0.08 

(-0.25, 0.09) 
-1 0.38 2627 

 
£ £ £ £ £ 

Game-based 
vs. test-based 

0.02 

(-0.14, 0.19) 
0 0.76 2589 

 
£ £ £ £ £ 
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Introduction 

Sci-napse is an intervention that focusses on a game-based approach to whole class teaching, it was 

developed by researchers at the University of Bristol and Manchester Metropolitan University (MMU) 

(Protocol, 2015). This evaluation has two intervention conditions (test and game), both comprise a 

game-based approach to whole class teaching and the ‘game’ condition has the addition of an 

‘uncertain reward’ (facilitated by risking points for a correct answer by spinning a wheel of 

fortune).Howard-Jones and Tay (2016) noted that emerging research in cognitive neuroscience 

emphasises a new perspective: “the potential role of reward in education, and particularly in the 

development of educational games” (p. 70). The notion of a quiz as part of a lesson is not unusual in 

pedagogy, questioning is an integral component of checking student understanding. Indeed, software 

like Kahoot (Kahoot, 2018) that was launched in the US and the UK app stores in 2013 “now has 50 

million users every month” (Manning, 2017).  

The combination of interaction (teams), uncertain reward and technology involved in Sci-napse is 

however more novel. In addition the question bank provided within Sci-napse provides teachers with a 

bank of questions that are directly related to the Key Stage 3 (KS3) Science curriculum.  

Background evidence 

In 2014 Paul Howard-Jones published a review (with the EEF) that was focussed on educational 

interventions (and approaches) that were informed by neuroscience. Howard-Jones noted that there is 

some evidence that the motivation associated with uncertain rewards could lead to improved outcomes 

in education settings and that “The brain’s reward response can positively influence the rate at which 

we learn” (Howard-Jones, 2014). Howard-Jones (2014) explained that studies in cognitive 

neuroscience have found that rewards can be associated with increased motivation, and that levels of 

dopamine in response to rewards can be positively linked to declarative memory due to the brain’s 

response to reward.  This link to declarative memory makes clear the importance of research that further 

explores the links between cognitive neuroscience and education.  

Howard-Jones (2014) noted that despite a recognised increase in published studies linking 

neuroscience and education, few studies have been conducted in school environments (and/or 

classroom settings) with school-aged children. Existing research is also largely limited to higher 

education settings and/or has been conducted in laboratories (Ozcelik et al. (2013), with studies like 

Howard-Jones and Demetriou (2009) in the minority, with their school-aged sample.  

Howard-Jones and Demetriou (2009) reported the results of 3 studies that qualitatively analysed the 

extent to which schoolchildren engaged with computer-based learning games that incorporated 

uncertainty. In this context uncertainty refers to an uncertainty of reward in a gaming context when 

answering a quiz question, the chance of receiving the reward points or not, depending upon the toss 

of a virtual coin after the question has been answered (Howard-Jones and Demetriou, 2009) – the 

reward points are therefore uncertain.  These studies also looked at quantitative outcomes such as test 

scores and percentage of answers answered correctly. The authors reported that gamifying learning 

through introducing reward uncertainty may transform the emotional experience of learning, and as a 

result may improve engagement, along with encoding and recall of facts. Study 1 (a quasi-experimental 

study) explored children’s preference for gaming uncertainty and showed a statistically significant 

preference for uncertainty. Study 2 (pre/post-test design, focussed on classroom discourse) reported 

an improvement in test scores after taking part in the learning game. Study 3 (focussed on the 

physiological responses of adults and gaming uncertainty) and showed that adults involved in the 

learning tasks were more affective and engagement with learning was enhanced when there were 

elements of gaming uncertainty. Howard-Jones and Demetriou (2009) note the need for “specially 

designed studies to investigate the effect of gaming uncertainty on memory could provide further 

valuable insights for education” (p. 534).  

https://kahoot.com/
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Mason and colleagues noted “There is a noticeable absence of studies examining the influence of 

reward uncertainty on memory” (Mason et al., 2017). A recent study (Mason et al., 2017) explored the 

link between high uncertainty and activation of the reward system, concluding that reward outcome 

rather than reward uncertainty is the major factor at play in episodic memory. In this context, reward 

outcome referred to the “Magnitude of the reward obtained” (Mason et al., 2017, p. 63). Importantly 

however, all of the participants in the experiments of this study were aged 18 year and over. The scarcity 

of research, including research on reward uncertainty, in education contexts and within school settings 

exemplifies the need for evaluations of programmes like Sci-napse.  

A review of the evidence commissioned by the EEF (Howard-Jones, 2014) indicated that a classroom-

based approach to learning games is supported by theory and evidence gathered in laboratories, but 

noted that research to inform pedagogy was exploratory and that evidence of impact (engagement and 

achievement) was limited to young adults. The ‘group 2’ categorisation1 of learning games in this review 

was representative of the need for “translational work and piloting of the approaches to test their 

feasibility within the classroom” (p. 5). The 9 topics including learning games in the review categorised 

as Group 2, do have a good scientific basis but further work is required in order that they can be applied 

appropriately in the classroom and their effectiveness quantified. This notable absence combined with 

varied evidence with regards to reward and learning (Howard-Jones and Jay, 2016) underlies the 

rationale for conducting this evaluation. 

Intervention 

The Sci-napse program uses a model of teaching based around multiple-choice (quiz) questions with 

certain (fixed) rewards (‘test-based’ condition) or uncertain (varying) rewards (‘game-based’ condition) 

(Table 2). Q-Fire, (http://www.sci-napsesolutions.com) was used to deliver these questions to 

pupils in science lessons using an interactive whiteboard. Q-Fire holds a large bank of over 1000 

questions covering each science subject (biology, chemistry, physics) in pre-designed quizzes, which 

teachers could copy and adapt for their own classes, including the facility to create their own 

questions.  The core components of each condition are detailed in Table 2, and the template for 

intervention description and replication (TIDieR) checklist presented in Table 3.  

  

                                                      
1 “The nine topics in this group have a good scientific basis, but may require further work to ensure they are appropriately 

applied within the classroom. They would also benefit from further evidence about their educational effectiveness.” (Howard-
Jones, 2014, p. 4).  

http://www.sci-napsesolutions.com/


  Sci-napse 
  Evaluation Report 

7 
 

Table 2: Core components of the intervention conditions 

Core components 
Test-based 
condition 

Game-based 
condition 

Randomly allocate pupils to small teams (ideally of 3 or possibly 4) ✓ ✓ 

Teachers to deliver quiz questions during science lessons: 
o Deliver an average of six questions per hour 

o Include a variety of question types 

o Ask questions at intervals throughout the lesson 

o Use bonus rounds (teams choose a colour and are given reward 

points if that colour is randomly selected by Q-Fire) 

o Use golden opportunity rounds (one team is selected to answer a 

special question) 

 
✓ 

✓ 

✓ 

 

 

 

 

✓ 

✓ 

✓ 

✓ 

 

✓ 

Award fixed points to teams for each correct answer ✓  

Increase the points awarded for correct answers as the lesson progresses  ✓ 

Give teams the opportunity to double or lose their points on the spin of a 
‘wheel of fortune’ 

 ✓ 

Exploit teachable moments (the time between discovering the correct 
answer to a question and spinning the ‘wheel of fortune’) 

 ✓ 

The Q-Fire questions were designed to support learning and to be integrated into lessons (each one 
taking about 3 minutes). They were to be delivered at intervals, interspersed with usual classroom 
activities, Teachers were encouraged to ensure their quizzes incorporated a variety of question types 
(Sci-napse, 2016b, Sci-napse, 2016c): 

• Recap (during a starter or plenary) to check prior understanding and highlight learning 

• Hinges to check understanding at a point when you move from one idea or activity to 
another. 

• Homework for example, research for a debate round question 

• Discussion starter that use questions to prompt a class discussion about why an answer is 
correct and other options are incorrect. 

• Prediction for example, predictions for experiments. You can then return to answers after 
and reflect on what students have learnt. 

• Testing prior knowledge and understanding before moving on to other areas. 

• Scene setting to encourage students to reflect before starting a new topic or area of study. 

Guidance was provided on how to use the questions as learning opportunities, rather than a simple 
quiz, to encourage discussion and check pupils’ knowledge and understanding. 
 
Teams were given time for discussion before providing their answer on web-connected devices (e.g. 

tablets or smartphones) linked to the Q-Fire site or by holding up flashcards or mini-whiteboards with 

the teacher inputting the answers manually. 

  



  Sci-napse 
  Evaluation Report 

8 
 

Table 3: TIDieR (based on Hoffmann et al. (2014)) 

Aspect of TIDieR Exemplification relating to the evaluation 

Brief name Sci-napse   

Why: Rationale, theory 
and/or goal of essential 
elements of the 
intervention 

There is some educational evidence that uncertain rewards lead to improved 
outcomes, but few studies have been conducted in a real-life environment. This 
efficacy trial will be the first such study to be undertaken in schools.  

Who: Recipients of the 
intervention 

Year 8 pupils 

What: Physical or 
informational materials 
used in the intervention 

The following are provided for each school: 

Access to Q-Fire with its bank of over 1000 multiple choice questions. 

Access to additional resources on the Sci-napse website providing more 
information about the project along with links to the theories of uncertain 
reward and play and learning which underpin Sci-napse, additional 
links and academic references which explore these concepts at greater depth. (Sci-
napse, 2016d) 

Training: 

All schools had access to the online self-study (continuing Professional 
Development (CPD) materials (approx. 1.5 hours) (Sci-napse, 2016a)).  

In addition schools recruited by Manchester Metropolitan University (MMU)were 
offered a two-hour face-to-face training session,  

What: Procedures, 
activities and/or processes 
used in the intervention 

All teachers of the classes involved received training – see above – and access to 
online teacher guidance. Pupils in intervention classes (test-based and game-
based) answered questions in teams (ideally of 3 pupils, randomly allocated on a 
weekly basis). Teachers created quizzes by selecting questions from a bank of 
over 1000 multiple choice questions in Q-Fire or creating their own questions. 

These questions were to be used at intervals throughout each science lesson.  

Who: Intervention 
providers/ implementers 

The intervention was developed and provided by researchers at the University of 
Bristol and MMU.  

How: Mode of delivery Q-Fire questions delivered at intervals throughout science lessons. 

Where: Location of the 
intervention 

Whole class setting.  

When and how much: 
Duration and dosage of 

the intervention 

For all science lessons during the intervention period.  

An average of six quiz questions to be asked at intervals throughout each lesson 
during the intervention period. 

Tailoring: Adaptation of the 
intervention 

Teachers had access to a bank of multiple choice questions on each science 
subject (biology, chemistry and physics) which they could use to build their lessons. 
The questions could be copied and adapted to meet the specific needs of the class 
and the topic being taught. Teachers could also develop their own questions and 
these could be combined with questions from the bank to create custom quizzes. 

How well (planned): 
Strategies to maximise 

effective implementation 

The development team offered one-to-one ad-hoc support to individual schools on 
all aspects of Sci-napse and use of Q-Fire.  

Alternative approaches were put in place, e.g. use of PowerPoint to deliver 
questions and a cardboard wheel to replace the ‘wheel of fortune’, to mitigate 
difficulties using Q-Fire. 

Data available from Q-Fire helped identify schools which were not using the 
software, so support could be offered by the development team. 

Recruitment was led by the development team (DT) and proved difficult for various reasons including 

staffing issues, participation in other studies and issues around the nature of the intervention. To 

increase the number of schools that could be approached the threshold for eligibility was amended from 

each school having to have at least 20% of children who have ever been eligible for free school meals 
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to an average across all schools involved of at least 20%.  This allowed schools with less than 20% of 

pupils with FSM status to be involved in the evaluation. The University of Bristol was given the go-ahead 

to approach Welsh schools once the decision had been made to use the GL Progress Test in Science 

rather than KS2 results at baseline for the main trial. Welsh schools were not initially included as the 

EEF’s remit only covers England, and KS2 results are not available in the NPD for Welsh schools. 

Several schools, mainly in the North West, had issues connecting to and using Q-Fire. The team at 

MMU developed approaches to allow schools to continue without technology, delivering quiz questions 

using PowerPoint and using a cardboard wheel to replace the ‘wheel of fortune’ in Q-Fire.  

Many schools did not have access to web-connected devices and used flashcards or mini-whiteboards 

for teams to give their answers. Teachers manually entered the answers into Q-Fire. There were 21 

schools in which all teachers responding to the teacher survey indicated that they did not have access 

to web-connected devices. 

Evaluation objectives 

The study was composed of an impact evaluation and a process evaluation, as detailed in the 

evaluation protocol2 (Protocol, 2015) and statistical analysis plan3 (Fairhurst, 2017). 

The impact evaluation was designed to assess the effectiveness of the Sci-napse programme. The 

primary evaluation questions were: 

• What is the effectiveness of game-based teaching versus conventional teaching on academic 
achievement in science? 

• What is the effectiveness of test-based teaching versus conventional teaching on academic 
achievement in science? 

• What is the effectiveness of game-based teaching versus test-based teaching on academic 
achievement in science? 

The Implementation and Process Evaluation (IPE) was designed to complement and run 

simultaneously to the impact evaluation, the questions that it sought to answer were as follows: 

• Do the stakeholders see benefit in, and engage with the approach offered in the Sci-napse 
intervention?  

o i.e. the social validity of the intervention and its ability to meet intended outcomes (How 
acceptable is it? How feasible is it? How useful is it?)  

• Has the intervention been delivered as intended?  

o In terms of dosage, core components etc. Does variation in delivery potentially 
moderate outcomes? 

• Were there any barriers to the implementation of the Sci-napse intervention or any negative 
effects noted by teachers or students?  

o If so, were any adaptations made to the intervention? 

• How is usual practice defined in relation to the intervention, for example:  

o Did any compensatory activities occur in the classes randomised to the conventional 
teaching? 

                                                      
2https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Neu
roscience_-_Sci-napse_Protocol_Amended_Winter_2017.pdf 
3https://educationendowmentfoundation.org.uk/public/files/Projects/Round_Neuro_Science_-
_Sci-napse_SAP.pdf 

https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Neuroscience_-_Sci-napse_Protocol_Amended_Winter_2017.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Round_Neuro_Science_-_Sci-napse_SAP.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Neuroscience_-_Sci-napse_Protocol_Amended_Winter_2017.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Neuroscience_-_Sci-napse_Protocol_Amended_Winter_2017.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Round_Neuro_Science_-_Sci-napse_SAP.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Round_Neuro_Science_-_Sci-napse_SAP.pdf
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Ethics and trial registration 

Ethical approval was obtained from the Department of Education at the University of York, their ethics 

committee gave approval on 8 December 2015 (ref: 15/039). The protocol was revised after handover 

from the Institute for Effective Education, the University of York, and input from the development phase. 

The revised protocol was approved by Chair’s action from the Department of Education on 10 

November 2016. 

The trial is registered with ISRCTN, reference number ISRCTN12740368. 

The protocol, process evaluation protocol and all study documents were reviewed and approved. 

Agreement to participate was sought from school headteachers to take part in the trial through 

completion of a Memorandum of Understanding (Appendix C). Pupil opt-out (Appendix D) was sought 

for pupils from parent/carers (sharing personal details, conducting baseline and outcome assessments, 

linking and obtaining pupil data from the NPD and focus group participation). 

Data protection 

Schools were informed of the data requirements at recruitment and through the Memorandum of 

Understanding. After agreeing to take part in the evaluation all schools sent letters to the parent/carers 

of the pupils in the Year 8 classes involved to inform them that the school would be participating in the 

trial. This letter informed the parent/carers that their child’s data would be anonymised and used by the 

researchers to evaluate the Sci-napse program, but also stored to possibly be used in future secondary 

analysis. This letter also provided the parent/carers an opportunity to opt their child out of the 

evaluation.    

Schools provided pupil details (name, unique pupil number (UPN) and date of birth) for all pupils in the 

trial classes at baseline to allow the evaluation team to request KS2 results and FSM status for these 

pupils from the National Pupil Database (NPD). Access to pupil details was limited to members of the 

evaluation team. The NPD data was used for statistical analysis and will be shared with the Department 

for Education, the Education Endowment Foundation (EEF), FFT Education and, potentially, in an 

anonymised form to the UK Data Archive.   

All pupil data was treated with the strictest confidence and stored in accordance with the Data Protection 

Act (1998). 

All results have been anonymised so that no school or individual pupil will be identifiable in the report 

or dissemination of any results. 

Project team 

The independent evaluation team included Louise Elliott, Louise Gascoine, Caroline Fairhurst, Alex 

Mitchell, Kerry Bell, Imogen Fountain and David Torgerson (all University of York). The evaluation team 

was responsible for the conduct of the research, including the randomisation, data collection, analysis 

and reporting of the study. 

The development team (DT) was based at the University of Bristol and Manchester Metropolitan 

University (MMU) led by Professor Paul Howard-Jones (Bristol) and Professor Nicola Whitton (MMU). 

The team included Professor Cathy Lewin, Sarah McNicol and Peter Whitton from MMU and Katie 

Blakemore and Neil Ingram from University of Bristol. The DT was responsible for recruiting and training 

the schools; liaising with schools to facilitate access to Q-Fire; monitoring of software usage; and 

providing schools with ongoing support with Sci-napse as required. 
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Development phase 

The development phase was designed to help determine the detail of the main trial. It allowed testing 

of the approach to recruitment, trial design, suitability of outcome measures, and logistical issues.  

Twelve schools were recruited by the DT to collaborate with them in further developing and testing the 

two intervention conditions (test-based and game-based) and trial Q-Fire in the classroom.  

Each class was taught two of the following three modules: Periodic Table, Motion and Pressure, and 

Respiration and Breathing. Each module was completed over three weeks, one before Easter 2016 and 

the other after Easter. Classes were allocated by the DT to one of the three conditions: control, test-

based or game-based for each module i.e. each class experienced two conditions. The allocation of 

classes and modules to one of the three conditions was not randomised, but was performed by the DT 

on a pragmatic basis . Pupils in all classes completed a pre- and post-test of subject knowledge for 

each module and a student experience survey after completion of both modules, all devised by the DT. 

The DT also carried out teacher interviews/questionnaires. The results of any testing by the DT are not 

presented in this report. 

Six of these schools were also involved in the testing carried out by the evaluation team. Six schools 

was sufficient to test the feasibility of using the GL assessments at baseline and follow-up and the 

logistics of data collection.  Four of these school were in the South and two in the North; however, GL 

assessment pre-tests were only conducted in five of these, and post-testing in only four. The pre-test, 

GL Assessment’s Progress Test in Science (PTS 11T, see Methods>Outcome measures>Baseline 

data), was conducted in January/February 2016 and the post-test (PTS 13) in June 2016. Key Stage 2 

(KS2) results were requested from the National Pupil Database (NPD) to assess the correlation 

between KS2 results and PTS 11T and PTS 13, and to explore whether KS2 results could provide an 

adequate pre-test for the main trial. This would reduce the burden and cost to schools as it would 

remove the pre-testing using an external assessment (not routinely performed) at the beginning of the 

main trial. The four schools contributed 280 pupils in total during the development phase and therefore 

a reliable estimate of the correlation between KS2 results and PTS 13. 

KS2 attainment results were available from Standard Assessment Tests (SATs) in English (Reading 

and Writing) and in Mathematics. The KS2 Science SAT was abolished in 2009.  

There were delays in obtaining the KS2 results, leaving insufficient time to make an informed decision 

about whether a KS2 measure could be used as a reliable measure of prior attainment that was likely 

to work as well as the pre-test GL assessment; therefore, in June 2016, the DT, EEF and the evaluation 

team took the decision to use the GL assessment rather than a KS2 measure as the pre-test for the 

main trial. Additionally, this meant that we could include Welsh schools in the main trial which do not 

conduct KS2 tests 

Findings from the development phase 

The five schools (376 pupils) that took part in the testing carried out by the evaluation team during the 
development phase were all academies: 4 (80.%) were converter academies, and 1 (20.0%) was 
sponsored (Table 4). Most were Ofsted rated either good or outstanding (n=4, 80.0%) and were 
located in an urban setting. The average percentage of pupils eligible for FSM was 36.1% across the 
5 schools.  
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Table 4: School-level baseline data for the five schools that took part in the testing carried out by the evaluation 
team during the development phase 

Variable   

School-level (categorical) n/N (missing) N (percentage) 

School type 
Academy-convert mainstream 
Academy-sponsor led mainstream 

0/5 

 
4 (80.0) 
1 (20.0) 
 

Ofsted rating 
Outstanding 
Good 
Requires improvement 
Inadequate 
Special measures 
No Ofsted assessment 

0/5 

 
2 (40.0) 
2 (40.0) 
1 (20.0) 
0 (0) 
0 (0) 
0 (0) 
 

School setting 
Urban 
Rural 

0/5 
5 (100) 
0 (0.0) 

School-level (continuous) n (missing) 
Mean (SD) 
Median (min, max) 

School size 5 (0) 
1054.2 (233.5) 
1174 (797, 1266) 

% eligible for FSM 5 (0) 
36.1 (11.6) 
19.8 (9.3, 25.7) 

% pupils whose first language is not English 5 (0) 
10.0 (14.5) 
4.1 (2.1, 35.9) 

% SEN or EHC 5 (0) 
10.0 (6.2) 
11.7 (2.5, 18.1) 

 

GL assessment pre-test data were available for 350 (93.1%) pupils (range 90.3 to 97.3% per school). 

Missing pre-test data is due to testing not taking place in one school, or pupil absenteeism on the day 

of testing. Pupils scored an average of 39.3 out of a possible 60 (SD 10.4) (Table 5). GL assessment 

post-tests were conducted in four schools (298 pupils) and data were available for 282 (94.6%) of 

these 298 pupils (range 93.8 to 95.8% per school). Missing post-test data is due to testing not taking 

place in two schools, or pupil absenteeism on the day of testing. Pupils scored an average of 32.4 out 

of a possible 60 (SD 10.6) (Table 5). The correlation between the two scores was 0.74 within the four 

schools that completed both the pre-test and the post-test (Table 6). 

 

NPD data were requested for all 298 pupils from four of the six schools.  Results for the KS2 

measures of prior attainment were all available for 296 (99.3%) of these pupils and are also presented 

in Table 5. The correlation between these measures and the post-test are given in Table 6. The 

correlations range from 0.51 (writing) to 0.70 (average fine grade score with teacher assessment 

adjustment). Therefore, the average fine grade score was comparable with the GL pre-test in terms of 

how well it correlated with the post-test and so may have made a reliable pre-test; however, the 

disadvantages of using this measure would have been that it would not have been available for Welsh 

schools (there were no Welsh schools in the development phase).       

 

In summary, the development phase showed that it was feasible to recruit schools to take part in the 

evaluation, to embed the interventions in classrooms, and to implement the GL assessments at pre- 

and post-test.  One limitation was that the random allocation of classes to an intervention was not 

tested in this phase so it was not possible to make definitive conclusions as to the acceptability of in-

school randomisation and risk of contamination.   
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Table 5: Outcome and measure of prior attainment scores for pupils that took part in the pre- and post-testing 
carried out by the evaluation team during the development phase 

Test 
n (pupils):  

n (schools) 

Mean (SD) 

Median (min, max) 

GL Progress Test in Science (post-test) 282 : 4 
32.4 (10.6) 
33 (2, 53) 

GL Progress Test in Science (pre-test) 350 : 5 
39.3 (10.4) 
41 (8, 58) 

KS2 Reading fine grade score 296 : 4 
29.3 (3.6) 
30 (15, 34.7) 

KS2 Writing fine grade score 296: 4 
29.0 (3.9) 
27 (21, 39) 

KS2 Mathematics fine grade score 296 : 4 
29.7 (4.6) 
29.8 (18, 39) 

KS2 Average fine grade score with 
teacher assessment adjustment 

296 : 4 
29.4 (3.6) 
29.8 (18.8, 37.3) 

 

Table 6: Correlation between the GL post-test and measures of prior attainment for pupils that took part in the 
testing carried out by the evaluation team during the development phase 

Correlation  GL Progress Test in Science (post-
test) 

GL Progress Test in Science (pre-test) 0.74 

KS2 Reading fine grade score 0.62 

KS2 Writing fine grade score 0.51 

KS2 Mathematics fine grade score 0.64 

KS2 Average fine grade score with teacher 
assessment adjustment 

0.70 
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Methods 

Trial design 

Trial type and number of arms 
School-based, three-armed, cluster randomised controlled 

efficacy trial. 

Unit of randomisation Classes within Year 8 cohorts. 

Stratification variable(s)  
(if applicable) 

N/A 

Primary outcome 

Variable 
Raw score from GL Assessment’s Progress Test in Science 13 

(PTS 13) 

Measure (instrument, 

scale) 
Raw score with range 0 to 60 

Secondary 

outcome(s) 

Variable(s) None 

Measure(s) 

(instrument, scale) N/A 

 
A three-armed, cluster randomised controlled trial of 44 schools in England and Wales, with random 

allocation at the class level within schools, was conducted. A minimum of three Year 8 classes were 

randomly allocated to one of the interventions (test-based or game-based groups) or to continue 

“business as usual” (control group) with normal teaching during science lessons in the academic year 

2016-2017.  

Schools teach the KS3 science curriculum in different ways, with topics being taught in a different order 

and some teach over 2 years, others over 3. Within-school randomisation meant that classes in the 

different conditions were taught science content at roughly the same time and mitigated the effects of 

using the GL Progress Test in Science 13 that covers all topics in the KS3 curriculum, some of which 

pupils in some schools may not have covered. A third intervention condition, test-based, was included 

in the design due to the possibility that the use of quiz questions at points during the lesson may in itself 

raise achievement. This third arm allows comparison between multiple-choice questions with fixed 

rewards and the game-based condition, with its escalating rewards and opportunity to take a chance – 

risking points on the spin of a ‘wheel of fortune’. 

All schools received Q-Fire, associated online self-study materials and teachers’ guide free of charge; 

in addition, all schools recruited by the MMU team were offered face-to-face training free of charge. 

Schools recruited by Bristol University were not offered initial face-to-face training (only the online self-

study materials), as some schools were unwilling to release teachers for the half-day required but did 

receive 1:1 support if they requested this in setting up Q-Fire in their schools.   

The following changes were made after the amended protocol in November 2016: 

In April 2017 it was decided to offer schools an incentive payment to encourage completion of the post-

tests and end of evaluation teacher surveys. Schools still using Sci-napse were offered £1000 and 

those who had withdrawn could still receive £500 if they completed the tests and surveys. 

After discussion with the developers and agreement from the EEF, repeat lesson observations were 

not carried out during the school visits in summer 2017. The first observations were carried out in 

February, March and April and all the schools were using Sci-napse in a short 10-minute session, mostly 
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as a plenary, rather than spread throughout the lesson. Teachers were asked about any changes in 

approach during these.  

Participant selection 

The target population for this study was initially state secondary schools in England, this was later 

extended to include Welsh schools. Half of the schools were recruited by MMU in and around 

Manchester and the other half by the University of Bristol in the South of England, and Wales. Schools 

were eligible to participate if they were at least three-form entry and at least three classes had to take 

part in the evaluation. We aimed for at least half of the schools recruited to have 20% or above pupils 

on free school meals. 

The MMU and the University of Bristol teams conducted recruitment independently. MMU approached 

several academy chains, but the main recruitment was undertaken by identifying and approaching 

individual schools using email, letter and telephone calls. Schools that expressed an interest were sent 

further information, followed by a visit or further information including a PowerPoint presentation and a 

follow-up telephone call. A couple of schools contacted the team directly through publicity circulated via 

the Wellcome Trust. University of Bristol used a similar approach, contacting individual schools and 

following up any expression of interest. 

Outcome measures 

Baseline data 

At baseline, schools were asked to provide names, unique pupil numbers and dates of birth for pupils 

in each class involved in the evaluation, along with class details and teacher names.  

The baseline measure, GL Assessment Progress Test in Science 11T (PTS 11T), was administered to 

all pupils in September/October 2016. This version of the PTS is designed for administration at the start 

of KS3 (GL advise this should normally be used in the first two months of Year 7 as it is based on the 

primary science curriculum). It was used for the baseline as schools teach KS3 science topics over 

different periods (2 or 3 years) and in a different order; therefore, since the students completed this test 

at the start of Year 8, it should not have been too taxing but still provide a measure of prior attainment 

with which to compare the trial arms. There therefore was a risk of observing a ceiling effect but this 

was not observed.     

In addition, we requested data from the NPD for all pupils involved in the evaluation. In particular, we 

were interested in KS2 test scores (from the academic year 2014/15) for the pupils as additional 

measures of prior attainment, and to calculate the correlation between KS2 results and the GL post-

test to inform future trials. KS2 results are not available for pupils from Welsh schools, which as a result 

meant we could not calculate the correlation for these schools. Note, the particular scoring system used 

in the academic year 2014/15 ceased being used after the 2015/16 academic year; therefore, KS2 

results presented here may not hold for tests conducted after this time. Pupil gender and FSM status 

was also obtained from the NPD. 

Primary outcome 

The primary outcome was the GL Assessment Progress Test in Science 13 (PTS 13) completed on 

paper test booklets. GL provide two science assessments for the end of KS3: PTS 13 for schools that 

complete KS3 over two years (secondary school years 7 and 8) and PTS 14 for those that cover the 

curriculum over 3 years (up to end of year 9). PTS 13 was used in this trial, which covers all KS3 

curriculum topics. Since pupils in this trial sat the post-test at the end of year 8, some of the topics 

covered by the test would not have been studied by pupils in schools where KS3 is taught over three 

years.  
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The post-test assessments were conducted in June/July at the end of the academic year 2016/2017. 

Both the pre- and post-test GL assessment test papers were posted directly to the school, administered 

by teaching staff and couriered back to GL Assessment for marking. Therefore, the assessors were not 

blind to group allocation, but the marking was performed blind to group allocation. Both raw and 

standardised test scores were available for each pupil and test. Raw scores range from 0 to 60, and 

standardised scores range from 69 to 141; a higher score indicates a greater aptitude. We have 

presented and used raw scores only in our analysis to avoid the potential issue of floor effects which 

can be present in standardised scores. 

Secondary outcomes 

There are no secondary outcomes in this trial. 

Sample size 

The sample size calculation made the following assumptions: average of 25 students per class, average 

of 6 classes per school, intraclass correlation coefficient (ICC) of 0.125 and a pre-post correlation of 

0.7. To detect an effect size of 0.1 of a standard deviation, with 80% power, required a sample of 9615 

pupils (385 classes; 64 schools). 

At 0.1, the MDES is much lower than would be typical to aim to detect, but this considered that there 

were three comparisons: business as usual control (BAU) vs. test-based teaching; BAU vs. game-based 

teaching; and test-based teaching vs. game-based teaching. It was hypothesised that the difference 

between game- and test-based teaching would be much smaller than between each Sci-napse 

intervention and the control, which is why a lower MDES was used in the power calculation.  To detect 

a smaller difference requires a larger sample size. 

The calculation assumed that the entire Year 8 cohort (i.e. average of 6 classes) would be involved in 

the study at all participating schools; however, schools were permitted to involve a part-cohort of a 

minimum of three classes and three teachers. With 64 schools, under otherwise identical assumptions 

to those stated in the previous paragraphs, and an average of 4 classes per school (256 classes in 

total), we would have 80% power to detect an effect size of 0.12, and of 0.15 with an average of 3 

classes per school (192 classes in total). 

The final number of classes randomised into the trial was 197 (Control n=65; Test-based n=67; Game-

based n=65), from 44 schools.  Pre-tests were undertaken by 4596 children (average 23 per class). 

With this number, assuming an ICC of 0.125 and a pre-post correlation of 0.7, we would have 80% 

power to detect an effect size of 0.14 between any two of the arms. 

Randomisation  

A Memorandum of Understanding (MOU) was signed by each participating school, which outlined the 

responsibilities of each main party (DT, evaluation team and school). Before randomisation, schools 

had to sign and return the MOU to the DT (with a copy provided to the evaluation team), agree how 

many Year 8 classes would be involved in the trial, and supply a class list for each class which included 

the name, date of birth and Unique Pupil Number of all pupils, along with the teacher name and details 

on streaming (i.e. whether classes are set by ability). Schools administered an opt-out consent process 

for pupil data collection by delivering letters to parents and registering any responses during a one-

week period prior to randomisation. All pupils in the participating classes were included in the evaluation 

providing opt-out consent was not received for them.  

After baseline data were provided, classes within schools were randomised 1:1:1 using stratified block 

randomisation by school with a block size of 3 to ensure balance as far as possible of the three 

allocations within each school. The classes within schools were randomised in one batch and the 
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schools informed of the allocation of the classes. This meant the schools were unable to predict the 

next allocation in the sequence and therefore ensured allocation concealment. The allocation sequence 

was generated by the trial statistician, Caroline Fairhurst, at the York Trials Unit (YTU) who was not 

involved in the recruitment of schools, or the selection of classes within schools for participation in the 

evaluation. 

Statistical analysis 

Analysis was conducted in Stata v15 using the principles of intention to treat, including all classes and 

pupils in the groups to which they were randomised irrespective of whether or not they actually received 

the intervention. A detailed statistical analysis plan was published online (Fairhurst, 2017).  

Statistical significance was assessed using two-sided tests at the 5% level. Estimates of effect with 95% 

confidence intervals (CIs) and p-values are provided.  

The trial was designed and conducted, and has been reported, to CONSORT standards (Altman et al., 

2012, Campbell et al., 2012, Schulz et al., 2010). A CONSORT diagram (see Figure 1) has been 

provided to show the flow of schools, classes and pupils through the trial. 

The characteristics of the participating schools are presented. Pupil characteristics and measures of 

prior attainment (GL pre-test and KS2 measures) are summarised descriptively by trial arm both as 

randomised, and as analysed in the primary analysis. No formal statistical comparisons were 

undertaken on baseline data (Senn, 1994), but the unadjusted pairwise difference between trial arms 

in the measures of prior attainment are presented as a Hedges’ g effect size with a 95% CI (at the 

request of the EEF).   

Primary intention-to-treat (ITT) analysis 

Outcome scores are summarised by randomised group, and the distribution of the pre- and post-test 

GL scores are presented as a histogram. The intra-cluster correlation coefficients associated with class 

and school for the primary outcome are presented alongside a 95% CI. The correlation between the GL 

pre-test and post-test results was calculated using Pearson’s correlation coefficient. 

The raw GL post-test score for pupils in the game-based, test-based and control groups were compared 

using a linear mixed model at the pupil level, controlling for raw GL pre-test score, with dummy variables 

for the two intervention groups and the control group as the reference category. 

Adjustment was made for clustering at the school and class levels by including school and class as 

random effects. Robust standard errors were specified to account for any potential heteroscedasticity. 

The effect size for each pairwise comparison was calculated based on the adjusted mean difference 

between the treatments being compared and the total variance, which were obtained from the multi-

level model and have been reported. The effect size and 95% CI was calculated using equations (19) 

and (20) given in Hedges (2007) for cluster randomised designed analysed via multilevel models and 

allowing for unequal cluster sizes.  

Model equation: 

𝑌𝑖𝑗𝑘 = 𝛽0 + 𝛽1𝑥𝑖𝑗𝑘 + 𝛽2𝐼𝐴1𝑗 + 𝛽3𝐼𝐴2𝑗 + 𝑢𝑖𝑗 + 𝑢𝑖 + 𝜀𝑖𝑗𝑘 

Yijk = response of the k-th member of class j in school i 

xijk = GL Progress Test in Science pre-test score for k-th member of class j in school i 

IA1j = 0/1 indicator variable for test-based teaching group allocation of class j 

https://educationendowmentfoundation.org.uk/public/files/Projects/Round_Neuro_Science_-_Sci-napse_SAP.pdf
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IA2j = 0/1 indicator variable for game-based teaching group allocation of class j 

β0, β1, β2, β3 = fixed effect parameters 

ui = random effect of i-th school  

uij = random effect of j-th class in i-th school  

εijk = residual error term for k-th member of class j in school i 

Missing data 

The amount of missing baseline (pre-test) and outcome (post-test) data is summarised, and reasons 

for missing data explored and provided in the report, where available. The impact of missing data on 

the primary analyses was assessed using multiple imputation by chained equations. Variables included 

in the imputation were: all variables included in the primary analysis model (including the outcome) plus 

gender, free-school meal status, and KS2 results. 

A ‘burn–in’ of 10 was used (meaning that that the first 9 iterations were discarded to allow the iterations 

to converge to the stationary distribution before the imputation) and 20 imputed datasets were created. 

The primary analysis was then rerun within the imputed datasets and Rubin's rules (White et al., 2011) 

used to combine the multiply imputed estimates. 

Intervention fidelity and CACE analysis 

The test- and game-based interventions should ideally be delivered using Q-Fire which displays the 

questions and tracks when questions are asked and answered, as well as keeping scores. The tracking 

data on teacher’s usage of the online platform was examined during the course of follow-up, prior to the 

finalisation of the statistical analysis plan, to determine whether it was possible to use to measure 

dosage for each class.  

It was ultimately determined that it would not be feasible or reliable to use the Q-Fire data to measure 

compliance for a number of reasons. It was not always possible to identify which class was being taught 

because, against advice, teachers in the North sometimes shared login details to allow sharing of 

quizzes, and in some schools teachers taught more than one class with different allocations.  To 

mitigate against this, teachers were asked to enter a session identifier of class name and date, but this 

was not consistently adhered to. In addition, Q-Fire could obviously not log use in cases where teachers 

used alternative methods of delivering questions due to difficulties accessing Q-Fire. These 

reservations over data integrity and consistency precluded using the data in any meaningful way. 

At the end of the intervention, each participating teacher was asked to complete a survey (Appendix H) 

asking about their experience of the trial. As part of this they were asked to rate how compliant they 

were with delivering their allocated intervention. Caution is advised with regards the self-report nature 

of this data, due to the potential for time lag between teachers using the intervention and completing 

the survey. We do however have no reason to suggest that teachers had anything to gain by recording 

inaccurate responses and the data generated by the Sci-napse platform itself was not usable. The 

questions asked in the teacher survey in relation to delivery of the intervention were: 

i) On average how many Sci-napse quiz questions do you ask over the course of one lesson? 

[freetext response] 

ii) On average how many students are in each team to answer the Sci-napse quiz questions? 

[Response categories: 3 / 4-6 / more than 6 / work individually / work in pairs / other] 

iii) Usually the Sci-napse quiz questions I ask in each lesson are… [Response categories: 

Posed individually at evenly spaced intervals throughout the lesson / Posed in sets of 2 or 3 
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questions at a time throughout the lesson / All posed at the beginning of each lesson / All posed 

at the end of each lesson, like a plenary / Other] 

iv) I have used Sci-napse quiz questions with my class(es) in… [Response categories: Almost 

all of my lessons / Most of my lessons / Some of my lessons / Few of my lessons / None of my 

lessons] 

Additionally, for those who taught game-based sessions, the following two questions were asked: 

i) I have used escalating points in… [Response categories: Almost all of my lessons / Most of 

my lessons / Some of my lessons / Few of my lessons / None of my lessons] 

ii) I have used the ‘wheel of fortune’ in… [Response categories: Almost all of my lessons / Most 

of my lessons / Some of my lessons / Few of my lessons / None of my lessons] 

We considered the pre-defined core components of the intervention as detailed by the DT and proposed 

for each of the test- and game-based interventions to define ‘compliance’ in two ways: i) at least minimal 

engagement and adherence vs. no engagement; and ii) satisfactory engagement and adherence vs. 

no/minimal/unsatisfactory engagement and adherence. 

For the test-based classes, we used the following criteria: 

i) to fulfil minimal ‘compliance’, the teacher must have indicated that they used the Sci-napse 

quiz questions with the class in some, most or all of their lessons, regardless of their response 

to the other questions; 

ii) to fulfil satisfactory ‘compliance’, the teacher must have indicated that they used the Sci-

napse quiz questions with the class in most or all of their lessons AND say that they asked at 

least 6 questions on average per lesson AND indicated that teams were usually of 2 or 3 

students AND indicated that questions were posed individually, or in sets of 2 or 3, spaced 

throughout the lesson. 

For the game-based classes, we used the exact same criteria, except with the addition to both 

definitions that the teachers must have indicated that they used escalating points in most or all of their 

lessons AND used the ‘wheel of fortune’ in most or all of their lessons.  These definitions were ratified 

by the DT. 

The effect of compliance was explored using Complier Average Causal Effect (CACE) analysis, using 

an instrumental variable (IV) approach (Dunn, 2005) with randomised group as the IV.   

Sensitivity analyses 

Undertaking external assessments, such as the GL tests used in this trial, in schools can be costly and 

burdensome. Therefore, the potential impact of using a KS2 result as a measure of prior attainment 

was explored. The correlation between KS2 test results and the GL post-test was calculated using 

Pearson’s correlation coefficient. The potential impact of using a KS2 measure as a prior measure of 

attainment (instead of the pre-test GL assessment) was investigated by repeating the primary analysis 

model but substituting the GL pre-test as a covariate with each of the following in turn: 

• Reading fine grade score 

• Writing fine grade score 

• Mathematics fine grade score 

• Average fine grade score with teacher assessment adjustment 
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These analyses excluded pupils from the six participating Welsh schools since KS2 data are not 
available for them through the NPD. 

Subgroup analyses 

The effect of the intervention on participating pupils who are eligible for FSM was assessed via the 

inclusion of FSM status and an interaction term between FSM status and allocation in the primary 

analysis model. It was planned in the pre-specified statistical analysis plan that if there was evidence 

of an interaction, this would be followed by repeating the primary analysis in the subgroup of pupils 

eligible for FSM, according to the variable ‘EverFSM_all’ from the NPD data.   

In a subgroup analysis for the primary outcome, gender was also included in the model with an 

interaction term between gender and allocation.  

Implementation and process evaluation  

In line with EEF guidance, the aim of this implementation and process evaluation (IPE) was to generate 

and analyse “data to examine how an intervention is put into practice, how it operates to achieve its 

intended outcomes and the factors that influence these processes” (Humphrey et al., 2016). The IPE in 

this evaluation sought to explore and develop an understanding of the intervention delivery (including 

its fidelity, quality and identifying elements of successful delivery) in relation to the intervention 

specification as described (prior to implementation) by the project team (Sci-napse). The IPE was 

completed with reference to the amended protocol as published on the EEF website4 (Protocol, 2015). 

A two-pronged approach was taken with the IPE, comprising an in-depth look at 6 schools and a lighter 

touch data collection that involved all of the schools in the evaluation. 

Research questions and approach 

The IPE took place across a pragmatically selected sample of the participating schools for the duration 

of the evaluation (school year 2016/2017); it ran concurrently alongside the impact evaluation, used a 

range of approaches and was cross-sectional and mixed-method in nature. The 4 main research 

questions that the IPE sought to answer are listed in the Evaluation objectives section in the Introduction 

chapter of this report. 

Data collection methods adopted within the IPE were selected to minimise burden for all participants, 

whilst collecting as much relevant data as possible. Methods included surveys, semi-structured 

interviews, structured observations and focus groups. These methods were employed at different 

stages of the evaluation, in order to engage with a variety of relevant stakeholders. The main 

stakeholders were pupils, teachers and the Sci-napse development team (University of Bristol and 

Manchester Metropolitan University).  

Sampling and data collection methods 

The sample for the IPE comprised a two-fold approach, in order to maximise the IPE data gathered, 

with minimum burden on participating schools: 

• A teacher survey (at the end of the intervention period) to explore the views of teachers in all 

trial schools; 

• An in-depth exploration of the implementation of Sci-napse in a sub-sample of 6 schools and 

the views of stakeholders within those schools, which included structured observations, teacher 

focus groups and pupil focus groups.  

                                                      
4https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Neu
roscience_-_Sci-napse_Protocol_Amended_Winter_2017.pdf 

https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Neuroscience_-_Sci-napse_Protocol_Amended_Winter_2017.pdf
https://educationendowmentfoundation.org.uk/public/files/Projects/Evaluation_Protocols/Neuroscience_-_Sci-napse_Protocol_Amended_Winter_2017.pdf
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As per the trial protocol (Protocol, 2015) the sample for the IPE data collection comprised 6 schools in 

total, 3 that were recruited in the North and 3 in the South. The sampling strategy was purposive and 

included schools with a range of characteristics in both the ‘North’ and ‘South’ (see Table 7). Schools 

were selected that represented a range of schools that participated in the evaluation, factors including 

size and location of school were considered, alongside the appropriate scheduling of visits for the 

evaluation team. The time required to travel to some of the schools in the sample for the evaluation 

team was also considered within the sample of 6 schools for the in-depth data collection. The sample 

of 6 schools in the in-depth IPE data collection had an average size of 807 and the average EverFSM 

was 44.7%. Therefore, this sample is similar to the whole sample recruited into the trial (total average 

size 903 and FSM 44.8%). 

Table 7: IPE school sample characteristics (in-depth sample) and data collected 

School Recruited 
by  

School 
size 
(total) 

% 
EVERFSM 
(school 
level) 

Teacher 
focus group 
(conducted 
Summer term 
2017) 

Pupil focus 
group 

Condition Observations (* 
= 2 observers) 
(conducted 
Spring term 
2017) 

A  MMU 949 63.3 ✓  Control 1 

  ✓ Test 1* 

  ✓ Game 1 

B  MMU 596 39.1 ✓  Control 1 

  ✓ Test 1 

   Game 1 

C  MMU 1501 45.0 ✓  
Pupil focus 
group not 
conducted 
due to 
timetabling 

Control 1 

  Test 1* 

  Game 1 

D Bristol 921 40.9 ✓  Control 1 

  ✓ Test 1* 

  ✓ Game 2 

E  Bristol 578 51.0  
School was closed when 
evaluators arrived despite visit 
being agreed with the school 
in advance 

Control 1 

  Test 1 

  Game 1* 

F  Bristol 295 28.8 ✓  Control 1 

  ✓ Test 1 

  ✓ Game 1* 

TOTAL: - - - 5 7 - 19 

 

The data collection methods used in the IPE complemented and enhanced the impact evaluation by 

allowing the evaluation team to develop a detailed picture of what all three conditions (test, game and 

control) looked like in their implementation across the participating schools. The 6 schools where in-

depth data collection took place (observations, focus groups – teachers and pupils) facilitated a 

comparison of the logistics for teachers of implementing both treatment arms (test-based and game-

based), as well as the control condition (usual teaching) in each school. In addition to this, all 

participating schools were asked to complete a teacher survey at the end of the evaluation period. Table 

8 shows the sampling for IPE data collection alongside the data collection methods employed; this 

should be looked at alongside the planned IPE in the trial protocol (Protocol, 2015).  
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Table 8: Sampling and data collection methods across the IPE 

 Sampling     

Method Number 
intended  

Number 
completed 

Reason for difference (if 
applicable) 

When? Who? Additional information IPE research 
question 

Observations 
Pre-agreed observation frameworks that were agreed by ethics (Appendix E) were used that focussed on the central components of the training and interventions. Control school 

observations focussed on pedagogy and techniques that might have similarities with the key components of the intervention conditions. 26% of the observations were completed 

by more than one observer and agreed summaries were developed based on this.  

Intervention 
training for 
teachers 

2 1 The team from University of 
Bristol did online-only 
training for schools and 
MMU did face-to-face 
training.  

Summer term 2016 LE/LG Pre-defined observation 
framework shared with 
developers. Training session 
observed only in the ‘North’ 
as online training was 
adopted by the ‘South’.  

1, 3 

Structured 
lesson 
observations 
of all three 
conditions 

185 (autumn 
term); 
18 (summer 
term). 
 
 

19 Some of the ‘autumn’ visits 
did not take place until 
March/April 2017. In 
consultation with the funder, 
the number of lesson 
observations was decreased 
with no observations 
completed during the second 
round of visits. The 
complexity of scheduling and 
the evaluation of completed 
observations contributed to 
these decisions. The 
additional observation taking 
the total to 19 in the Autumn 
term was where we were 
offered the opportunity to 
observe one teacher twice.  

Winter term 2016 – summer 
term 2017 

LE/LG/ 
KB 

Pre-defined observation 
framework shared with 
developers. Dual 
observations completed 
(26% or 5 observations) to 
quality assure.  

2, 3, 4 

  

                                                      
5 3 (one for each condition) in each of the 6 schools. 
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Focus groups 
Focus groups were conducted with teachers and students, questions were pre-agreed (and approved by ethics) but the questions were not rigidly asked and a discussion within 

the groups was encouraged. Focus groups were audio recorded and transcribed with the permission of the participants.  

Teachers and 
senior 
manager or 
head of 
science 

6 (1 in each of 
the 6 schools 
in the in-depth 
sample). 

5 There was no one present at 
one school when the 
researcher arrived to 
conduct the focus groups. 

Winter term 2016 – summer 
term 2017 

LE/LG - 1, 2, 3, 4 

Student focus 
groups 

6 (1 in each of 
the 6 schools 
sampled). 

7 There was no one present at 
one school when the 
researcher arrived to 
conduct the focus groups. In 
3 schools two focus groups 
were completed (one test 
and one game). 

Winter term 2016 – summer 
term 2017 

LE/LG Focus groups were only 
conducted for pupils in either 
test or game classes, not 
control.  

1, 2, 3 

Surveys 
An online survey was developed and administered in Qualtrics with different branches for teachers who had taught in different conditions or combinations of conditions. The survey 

included a variety of questions including those which gathered biographical information to make comparisons (e.g. condition taught in), open questions so respondents could give 

opinions various aspects of the intervention or teaching as usual looked like and Likert scale questions where respondents were asked to rate their responses to various 

statements.   

Teachers 194 161, across 41 
schools 

The online survey was sent 
to all participating schools (n 
= 44) and we requested that 
it was completed by 5 July 
2017. 
Non-completion of surveys 
was mainly due to teachers 
moving schools.  

Summer term 2017 LE/LG The survey was sent to all 
teachers (test, game and 
control) that participated in 
the evaluation. We agreed to 
include the playfulness 
questions solely for the 
delivery team, therefore we 
did not analyse them.  

1, 2, 3, 4 

Interviews 
Interviews were conducted with representatives of the developers from each institution. These interviews were conducted separately by phone and were audio recorded and 
transcribed. 

Developers 2 2 - Summer term 2017 LE 1 with developers from 
University of Bristol and 1 
with developers from 
Manchester Metropolitan 
University. 

1, 2, 3, 4 
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Fidelity and compliance 

Fidelity was explored with reference to the degree to which the Sci-napse intervention conditions (test- 

and game-based) were reproduced in the participating schools (as set out in the trial protocol (Protocol, 

2015)); this was evidenced using qualitative data from observations, focus groups with teachers and 

pupils, the end of evaluation survey and interviews with the development team). Particular aspects of 

the implementation of the two intervention conditions (test- and game-based) were described by the 

development team as core components, the implementation of the intervention conditions with these 

aspects (as described) was used to assess the extent of the fidelity to intervention in the participating 

schools.      

In addition to exploring fidelity, the process evaluation also sought to determine the perceived efficacy 

of the intervention conditions from stakeholders’ perspectives and the feasibility of the Sci-napse 

interventions, alongside exploring what usual practice would be. We canvassed teacher opinion (in 

teacher focus groups and the teacher survey) on perceived benefits for student attainment (generally 

and for specific groups) and their views around implementing the intervention.  

Compliance refers to the extent to which participating schools maintained their active involvement in 

the evaluation and the compliance of individual teachers to the conditions that their classes were 

randomised to (test-based, game-based or control). This was primarily explored as part of the impact 

evaluation but some self-reported data from the end of evaluation survey was gathered from 

participating teachers that asked about potential contamination between trial arms.   

Quality assurance and bias 

Members of the evaluation team involved with the IPE were Louise Gascoine (LG) and Louise Elliott 

(LE). Kerry Bell (KB) completed some quality assurance observations. Quality assurance was 

considered at all stages of the IPE: planning, data collection and in the interpretation of the data 

collected. A selection of the structured observations (5 of 19, see Table 7) were observed by more than 

one researcher by way of quality assurance, the findings of these observations were agreed before 

further observations took place. The findings of all other data that was collected in the IPE were 

discussed and agreed between LG and LE. There was a high level of agreement in both narrative 

commentary within the observation schedules and in the opinions of the overall quality of both the 

training and delivery of the intervention conditions observed (across all of the observations that were 

double observed).   

The development team was not involved in the IPE, other than when they were observed delivering 

training, or interviewed by the evaluation team at the end of the intervention period. The development 

team was aware of which schools the evaluation team visited but did not play a role in their selection or 

in the data collection.  

Costs 

Intervention costs 

Data on costs were collected directly from the development team. There were no direct monetary costs 

associated with the intervention, both Q-Fire and training were free to schools.   

Time costs 

Given that the intervention is designed to be integrated into standard teaching practices the only 

additional time required is for training and additional lesson planning time, i.e. to select questions from 

the question bank and/or create questions. Teachers were asked about their use of the question bank 

during the process evaluation teacher focus groups.  
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Timeline 

Table 9: Timeline 

Date Activity 

Summer 2015 to summer 2016 School recruitment 

Summer & early autumn 2016 Pupil data collection 

Early autumn 2016 Randomisation 

Summer & early autumn 2016 Training observation 

September/October 2016 Administration of pre-tests 

October 2016 onward Delivery of intervention 

Autumn 2016/spring 2017 Classroom observations 

June/July 2017 Post-intervention testing 

Summer 2017 Teacher and pupil focus groups 

Summer 2017 Online teacher survey 

August 2017 NPD data applied for 

April 2018 NPD data received 

Spring/summer 2018 Analysis and report writing 

July 2018 Draft report 
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Impact evaluation 

Participants 

School Recruitment and Attrition 

The target for recruitment was 64 schools; 32 in the North of England recruited by MMU and 32 in the 

South recruited by University of Bristol. 

MMU recruited 31 schools and University of Bristol 22. Recruitment of schools was a challenge, 

especially in the South. Initially some schools were reluctant to commit due to the requirement to include 

pre-prepared topics, but the development team created additional resources which allowed schools to 

deliver the intervention with whatever curriculum they were currently planning to deliver in Year 8. Other 

reasons specified for not participating, or following-up initial interest, were mainly staffing related, but 

also curriculum changes, lack of support from the Senior Leadership Team, a small number felt the 

intervention would not be beneficial.  

Nine schools (4 MMU, 5 University of Bristol) withdrew before randomisation, mainly due to staffing 

changes (change of science lead, the number of NQTs in Year 8) but two schools withdrew because 

they thought it would be too time-consuming.  Other reasons include the requirement for training and 

IT issues.  

Thirteen schools withdrew during the intervention period, 4 (University of Bristol) and 9 MMU, mostly 

due to staffing changes. All but one of the schools that withdrew agreed to complete the post-testing 

and 11 completed the end of evaluation teacher survey. 

197 classes across 44 schools were randomised (Game-based n=65 classes; Test-based n=67 
classes; Control n=65 classes) 

An average of 4.5 classes per school were involved in the trial (median 4, range 3 to 10). 

Pupil Recruitment and Attrition 

A total of 29 opt-out forms were received for children across the 44 schools (opt-out rate 
29/5005=0.6%).  The remaining 4976 pupils within participating classes were included in the 
evaluation (average 25.3 pupils per class, median 27, range 6 to 32). 

Schools were required to carry out pre-testing before receiving their class allocations. In total 4976 
pre-tests were required (Game-based n=1635; Test-based n=1707; Control n=1634). 

In total 4595/4976 (92.3%) pre-tests were completed (Game-based n=1500/1635 (91.7%); Test-
based n=1590/1707 (93.1%); Control n=1505/1634 (92.1%)). Therefore, pre-test data were missing 
for 381/4976 (7.7%) (Game-based n=135/1635 (8.3%); Test-based n=117/1707 (6.9%); Control 
n=129/1634 (7.9%)).  Reasons for missing pre-test data are: 

o Whole class did not sit test (Control n=28) 
o Pupil absenteeism (Game-based n=135; Test-based n =117; Control n =101) 

One school (55 children) withdrew from the trial after completion of the pre-test but prior to the post-
test (number of pupils: Game-based n=23/1635 (1.4%%); Test-based n=17/1707 (1.0%); Control 
n=15/1634 (0.9%)). 

It was intended that post-tests would be carried out on all pupils, regardless of whether the pupil 
completed a pre-test. Therefore, 4921 post-tests were intended to be conducted. 
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The number of post-tests completed was 4092/4921 (83.2%) (Game-based n=1319/1612 (81.8%); 
Test-based n=1420/1690 (84.0%); Control n=1353/1619 (83.6%)).  Post-test data were missing for 
829/4921 (16.8%) (Game-based n=293/1612 (18.2%); Test-based n=270/1690 (16.0%); Control 
n=266/1619 (16.4%)).  Reasons for missing post-test data are: 

o Whole class did not sit test (Control n=22) 
o Pupil absenteeism (Game-based n=293; Test-based n =270; Control n =244) 

 

SUMMARY OF OPT-IN CONSENT & TEST DATA 

ASSESSMENTS COMPLETED AT PRE-TEST: n=4595 

ASSESSMENTS COMPLETED AT POST-TEST: n=4096 

ASSESSMENTS COMPLETED AT PRE-TEST AND POST-TEST: n=3864 

ASSESSMENTS COMPLETED AT PRE-TEST ONLY: n= 731 

ASSESSMENTS COMPLETED AT POST-TEST ONLY: n= 228 

Attrition 

A total of 197 classes (Game-based n=65; Test-based n=67; Control n=65), across 44 schools were 

randomised. Figure 1 gives details of the flow of participants through the trial. A total of 3864 pupils of 

the 4976 randomised were included in the primary analysis; this equates to an attrition rate of 22.3%. 
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Figure 1: Participant flow diagram for the primary analysis 
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Table 10: Minimum detectable effect size between any two trial arms for the primary analysis at different stages 

 Protocol Randomisation Analysis 

 Overall FSM Overall FSM Overall FSM 

MDES 0.10 0.11 0.14 0.16 0.16 0.19 

Pre-test/ post-
test 
correlations 

level 1 
(pupil) 

0.70 0.70 0.70 0.70 0.73 0.71 

level 2 
(class) 

0.0 0.0 0.0 0.0 0.0 0.0 

level 3 
(school) 

0.0 0.0 0.0 0.0 0.0 0.0 

Intra-cluster 
correlations 
(ICCs) 

level 2 
(class) 

0.125 0.125 0.125 0.125 0.18 0.16 

level 3 
(school) 

0.0 0.0 0.0 0.0 0.0 0.0 

Alpha 0.05 0.05 0.05 0.05 0.05 0.05 

Power 0.8 0.8 0.8 0.8 0.8 0.8 

One-sided or two-sided? 
Two-
Sided 

Two-Sided 
Two-
Sided 

Two-
Sided 

Two-
Sided 

Two-Sided 

Average cluster size 25 12 25 12 20 9 

Number of 
classes 

test-
based 

128 128 67 67 66 58 

game-
based 

128 128 65 65 64 56 

control 128 128 65 65 62 54 

total 384 384 197 197 192 168a 

Number of 
pupils 

test-
based 

3200 1504 1707 795 1352 525 

game-
based 

3200 1504 1635 772 1237 459 

control 3200 1504 1634 772 1275 454 

total 9600 4512 4976 2339 3864 1438 

a FSM status only available for 4,243 pupils across 173 of the 197 participating classes (range 10.7 to 92.9% ever eligible FSM 

per class).  Five of these 173 classes did not have any analysable pupils as all missing pre-test (n=1 school) or all missing post-
test (n=4 schools) data.  

 

Pupil and school characteristics 

Baseline characteristics for the 44 participating schools are presented in Table 11. School-level 

baseline data were obtained via the Edubase service (now called Get Information About Schools 

(GIAS)), which does not contain certain characteristics for Welsh schools.  This is why baseline data, 

except for school setting and average class size, are missing for the six participating schools located 

in Wales.    

The majority of the schools were academies (n=26, 59.1%) and only 18 (40.9%) were rated good or 

outstanding in their Ofsted rating. The vast majority were located in an urban setting (n=41, 93.2%). On 

average, schools had just over 900 attending pupils in total (range 295 to 1501), with 44.8% of pupils 

eligible for FSM, 22.5% of pupils for whom English is a second language, and 1.7% of SEN pupils with 

a statement or EHC plan.   

 
The number of pupils in each class ranged from 6 to 32 (median 27) in the game-based group, 11 to 

32 (median 27) in the test-based group, and 12 to 32 (median 27) in the control group.  
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Baseline characteristics for the 4976 participating pupils are presented in Table 12; percentages are 

presented using the number randomised as the denominator (thus including missing data points). 

Comparisons between the groups were made by eye only; the three groups appear comparable on all 

the baseline variables for which data were collected. For gender, there were 3 (0.2%) missing data 

points in the game-based group, 4 (0.2%) in the test-based group and 1 (0.1%) in the control group. 

For pupils with data on gender, 838/1632 (51.3%) in the game-based group were male; 914/1703 

(53.7%) in the test-based group and 915/1633 (56.0%) in the control group.  

There was some missing data for whether a pupil has ever been eligible for FSM. There were 233 

(14.3%) missing data points in the game-based group, 252 (14.8%) in the test-based group, and 248 

(15.2%) in the control group. For pupils with valid (non-missing) data on ever FSM status, 640/1402 

(45.6%) in the game-based group have been or are eligible for FSM, 695/1455 (47.8%) in the test-

based group and 649/1386 (46.8%) in the control group. 

The measures of prior attainment (GL pre-test assessment and KS2 results) are summarised by trial 

arm and are similar between the groups.  On average, pupils scored 35.5 (SD 10.6) out of 60 on the 

GL pre-test (range 0 to 58).  The unadjusted Hedge’s g effect sizes for the pairwise differences in the 

measures of prior attainment between the trial arms are presented in Table 13, and are all very small 

(absolute value ≤0.08).  

NPD data (including KS2 results) were matched and received for a total of 4251/4976 (85.4%) pupils 

(Game-based n=1404/1635 (85.9%); Test-based n=1457/1707 (85.4%); Control n=1390/1634 

(85.1%)). Missing data are due to i) NPD data not available for Welsh schools (632 pupils from 6 schools 

in Wales – NPD data available for one pupil from a Welsh school perhaps due to them having attended 

a school in England, and subsequently moving after taking their KS2 exams); and ii) no match found to 

NPD data for pupil (93 pupils from 30 schools). For pupils in English schools NPD data were matched 

and received for a total of 4250/4343 (97.9%) pupils (Game-based n=1403/1439 (97.5%); Test-based 

n=1457/1485 (98.1%); Control n=1390/1419 (98.0%)).     

Within the NPD data, there was a small proportion of missing responses for each of the four KS2 scores 

we are interested in; between 120 (2.8%) and 124 (2.9%) missing data points for each of the four tests.    
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Table 11: Baseline characteristics at the school-level 

Variable   

School-level (categorical) n/N (missing) n (percentage) 

School type 
 
Academy-convert mainstream 
Academy-sponsor led mainstream 
Community school 
Foundation school 
Free school-mainstream 
Voluntary aided school 

6/44 

9 (20.5) 
17 (38.6) 
3 (6.8) 
4 (9.1) 
1 (2.3) 
4 (9.1) 

Ofsted rating 
 
Outstanding 
Good 
Requires improvement 
Inadequate 
Special measures 
No Ofsted assessment 

6/44 

 
5 (11.4) 
13 (29.6) 
10 (22.7) 
3 (6.8) 
1 (2.3) 
6 (13.6) 

School setting 
 
Urban 
Rural 

0/44 
 
41 (93.2) 
3 (6.8) 

School-level (continuous) n (missing) 
Mean (SD) 
Median (min, 
max) 

School size 38 (6) 
903.1 (300.8) 
895 (295, 1501) 

Average class size 44 (0) 
25.3 (4.9) 
27 (6, 32) 

% eligible for FSM 38 (6) 
44.8 (14.1) 
44.9 (24.0, 73.3) 

% pupils whose first language is not English 38 (6) 
22.5 (23.8) 
11.4 (0.6, 75.2) 

% SEN or EHC 38 (6) 
1.7 (1.2) 
1.3 (0.3, 5.6) 
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Table 12: Baseline comparison at the pupil-level, as randomised 

Variable Game-based group Test-based group Control group 

Pupil-level (categorical) n/N (missing) Percentage n/N (missing) Percentage n/N (missing) Percentage 

Ever eligible for FSM 640/1635 (233) 39.1 695/1707 (252) 40.7 649/1634 (248) 39.7 

Sex, male 838/1635 (3) 51.3 914/1707 (4) 53.5 915/1634 (1) 56.0 

School type 
 
Academy-convert mainstream 
Academy-sponsor led 
mainstream 
Community school 
Foundation school 
Free school-mainstream 
Voluntary aided school 

 
 
389/1635 (196) 
603/1635 (196) 
 
70/1635 (196) 
153/1635 (196) 
28/1635 (196) 
196/1635 (196) 
 

 
 
23.8 
 
36.9 
 
4.3 
9.4 
1.7 
12.0 
 

 
371/1707 (222) 
639/1707 (222) 
 
79/1707 (222) 
166/1707 (222) 
28/1707 (222) 
202/1707 (222) 

 
21.7 
 
37.4 
 
4.6 
9.7 
1.6 
11.8 

 
390/1634 (215) 
559/1634 (215) 
 
83/1634 (215) 
145/1634 (215) 
29/1634 (215) 
213/1634 (215) 

 
23.9 
34.2 
 
5.1 
8.9 
1.8 
13.0 

 
Ofsted rating 
 
Outstanding 
Good 
Requires improvement 
Inadequate 
Special measures 
No Ofsted assessment 

 
220/1635 (196) 
484/1635 (196) 
364/1635 (196) 
129/1635 (196) 
41/1635 (196) 
201/1635 (196) 

 
13.5 
29.6 
22.3 
7.9 
2.5 
12.3 

 
226/1707 (222) 
520/1707 (222) 
379/1707 (222) 
133/1707 (222) 
49/1707 (222) 
178/1707 (222) 

 
13.2 
30.5 
22.2 
7.8 
2.9 
10.4 

 
168/1634 (215) 
511/1634 (215) 
433/1634 (215) 
86/1634 (215) 
31/1634 (215) 
190/1634 (215) 

 
10.3 
31.3 
26.5 
5.3 
1.9 
11.6 

School setting 
 
Urban 
Rural 

 
1527/1635 (0) 
108/1635 (0) 

 
93.4 
6.6 

 
1604/1707 (0) 
103/1707 (0) 

 
94.0 
6.0 

 
1525/1634 (0) 
109/1634 (0) 

 
93.3 
6.7 
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Pupil-level (continuous) n (missing) 
Mean (SD) 

Median (min, max) 
n (missing) 

Mean (SD) 
Median (min, max) 

n (missing) 
Mean (SD) 

Median (min, max) 

School size 1439 
923.5 (284.6) 

906 (295, 1501) 
1485 

903.6 (276.8) 
908 (295, 1501) 

1419 
925,0 (282.4) 

908 (295, 1501) 

% eligible for FSM 1439 
43.6 (13.5) 

43.4 (24, 73.3) 
1485 

44.2 (13.0) 
43.4 (24, 73.3) 

1419 
43.8 (12.5) 

43.4 (24, 73.3) 

% pupils whose first language is 
not English 

1439 
21.5 (23.7) 

11.2 (0.6, 75.2) 
1485 

22.8 (23.8) 
11.6 (0.6, 75.2) 

1419 
20.4 (22.3) 

10.1 (0.6, 75.2) 

% SEN or EHC 1439 
1.8 (1.1) 

1.5 (0.3, 5.6) 
1485 

1.8 (1.2) 
1.5 (0.3, 5.6) 

1419 
1.8 (1.2) 

1.5 (0.3, 5.6) 

GL Progress Test in Science 
(pre-test) 

1500 (135) 
35.3 (10.4) 
37 (5, 56) 

1590 (117) 
35.8 (10.2) 
37 (0, 58) 

1505 (129) 
35.3 (11.2) 
36 (0, 58) 

KS2 Reading fine grade score 
1367 (268) 

28.2 (4.3) 
29.2 (3.0, 35.0) 

1412 (295) 
28.0 (4.4) 

28.8 (3.0, 39.0) 
1352 (282) 

28.0 (4.4) 
29.2 (9.0, 35.0) 

KS2 Writing fine grade score 
1366 (269) 

28.1 (4.2) 
27.0 (3.0, 39.0) 

1412 (295) 
27.7 (4.5) 

27.0 (3.0, 39.0) 
1350 (284) 

27.8 (4.3) 
27.0 (9.0, 39.0) 

KS2 Mathematics fine grade 
score 

1366 (269) 
28.7 (4.6) 

28.9 (9.0, 39.0) 
1413 (294) 

28.3 (4.7) 
28.6 (3.0, 39.0) 

1351 (283) 
28.5 (4.9) 

28.6 (15.0, 39.0) 

KS2 Average fine grade score 
with teacher assessment 
adjustment 

1365 (270) 
28.4 (3.9) 

28.6 (9.00, 37.7) 
1412 (295) 

28.1 (4.2) 
28.4 (3.0, 37.9) 

1350 (284) 
28.2 (4.1) 

28.4 (12.0, 37.8) 
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Table 13: Unadjusted Hedge’s g effect size (95% CI) for the pairwise differences in the measures of prior 
attainment between the trial arms 

Pupil-level measures of prior 
attainment 

Test-based vs Control 
group 

Game-based vs Control 
group 

Game-based vs Test-
based group 

GL Progress Test in Science 
(pre-test) 

0.05 (-0.02, 0.12) -0.0001 (-0.07, 0.07) -0.05 (-0.12, 0.02) 

KS2 Reading fine grade score 0.002 (-0.07, 0.08) 0.03 (-0.04, 0.11) 0.03 (-0.05, 0.10) 

KS2 Writing fine grade score -0.01 (-0.09, 0.06) 0.07 (-0.01, 0.14) 0.08 (0.01, 0.15) 

KS2 Mathematics fine grade 
score 

-0.04 (-0.11, 0.04) 0.02 (-0.05, 0.10) 0.07 (-0.01, 0.14) 

KS2 Average fine grade score 
with teacher assessment 
adjustment 

-0.03 (-0.10, 0.05) 0.04 (-0.03, 0.12) 0.07 (-0.004, 0.14) 

Outcomes and analysis 

Primary intention-to-treat (ITT) analysis 

The mean (SD) pre-test raw score, out of a possible 60, was 35.3 (10.4) in the game-based group 

(n=1500), 35.8 (10.2) in the test-based group (n=1590), and 35.3 (11.2) in the control group (n=1505) 

(Table 12). A total of 4092 pupils (Game-based group n=1319; Test-based group n=1420; Control group 

n=1353) completed the post-test assessment. At post-test, the means (SD) in the three groups were 

30.3 (9.0), 30.3 (9.4) and 31.0 (10.0) respectively. Note that while the pre- and post-test GL 

assessments are scored on the same scale (0-60), the tests are different, are aimed at two distinct 

academic levels, and the scores are not standardised; therefore, the scores are not directly comparable 

(i.e. we should not conclude that the participants’ attainment has deteriorated because the mean scores 

are lower for the post-test than the pre-test). Both pre- and post-test scores for the whole population 

are roughly normally distributed as judged through visual inspection of the histogram (Figure 2). Both 

pre- and post-test data were available for 3864 pupils (Game-based group n=1237; Test-based group 

n=1352; Control n=1275) and this subset of participants was included in the primary analysis model. 

The characteristics of these pupils are presented in Table 14 and appear similar between the three 

groups indicating that attrition has not introduced selection bias. The number of pupils included in the 

primary analysis from each class ranged from 2 to 30 (median 20) in the game-based group, 1 to 29 

(median 22) in the test-based group, and 4 to 29 (median 22) in the control group. The range for the 

proportion of pupils analysed out of those randomised was 8% to 100% in the game-based group, 5% 

to 100% in the test-based group, and 21% to 100% in the control group; however, only four classes 

ended up with less than a third (33%) of their pupils included in the primary analysis (all from different 

schools).  This was due to missing pre- or post-test data.  Where only a small number of pupils were 

tested from a particular class this was potentially due to high levels of pupil turnover in the school, or 

the original class teacher deciding not to partake in post-testing but a small number of pupils having 

been moved from this class to another Sci-napse class so were ‘scooped up’ in testing in their new 

class.       

Overall, 381/4976 (7.7%) randomised pupils are excluded from the primary analysis due to missing pre-

test data (Game-based n=135/1635 (8.3%); Test-based n=117/1707 (6.9%); Control n=129/1634 

(7.9%)). All pupils in one class (subsequently allocated to the control group) from one school did not sit 

the test; otherwise between 52 and 100% of pupils in each class sat the pre-test (median 94%). The 

reason for this missing pre-test data is likely to simply be child absenteeism on the day of testing. A 

further 731/4976 (14.7%) pupils are excluded since they are missing post-test data (Game-based 

n=263/1635 (16.1%); Test-based n=238/1707 (13.9%); Control n=230/1634 (14.1%)). One school 

withdrew from the trial prior to the post-testing phase, and so post-test data are missing for all 55 pupils 

from the three participating classes in that school. Additionally, all pupils in one class (in the control 

group) from one other school did not sit the test; otherwise between 5 and 100% of pupils in each class 
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sat the post-test (median 86%). Again, the reason for this missing post-test data is likely to be child 

absenteeism on the day of testing.  

The mean (SD) pre-test score for the subset of participants included in the primary analysis was 35.7 

(10.4) in the game-based group, 36.3 (10.0) in the test-based group, and 36.2 (10.7) in the control group 

(Table 14). For the analysed population, the unadjusted Hedges’ g effect size for pre-test score between 

the game-based and control groups was 0.05 (95% CI -0.03 to 0.13), between the test-based and 

control groups was -0.01 (95% CI -0.08 to 0.07), and between the game-based and test-based groups 

was 0.06 (95% CI -0.02 to 0.13).  

Figure 2: Histogram of pre- and post-test raw scores for whole population 
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Table 14: Baseline characteristics of pupils included in the primary analysis 

Variable Game-based group Test-based group Control group 

Pupil-level (categorical) n/N (missing) Percentage n/N (missing) Percentage n/N (missing) Percentage 

Ever eligible for FSM 459/1237 (163) 37.1 525/1352 (166) 38.8 454/1275 (195) 35.6 

Sex, male 640/1237 (0) 51.7% 715/1352 (3) 52.9% 722/1275 (0) 56.6 

Pupil-level (continuous) n (missing) 
Mean (SD) 

Median (min, max) 
n (missing) 

Mean (SD) 
Median (min, max) 

n (missing) 
Mean (SD) 

Median (min, max) 

GL Progress Test in Science 
(pre-test) 

1237 (0) 
35.7 (10.4) 
37 (5, 56) 

1352 (0) 
36.3 (10.0) 
37 (7, 58) 

1275 (0) 
36.2 (10.7) 
37 (3, 58) 

KS2 Reading fine grade score 
1051 (186) 

28.3 (4.2) 
29.2 (3.0, 35.0) 

1149 (203) 
28.1 (4.2) 

28.8 (9.0, 39.0) 
1062 (213) 

28.3 (4.2) 
29.2 (9.0, 35.0) 

KS2 Writing fine grade score 
1051 (186) 

28.2 (4.3) 
27.0 (3.0, 39.0) 

1149 (203) 
27.9 (4.3) 

27.0 (9.0, 39.0) 
1061 (214) 

28.2 (4.3) 
27.0 (9.0, 39.0) 

KS2 Mathematics fine grade 
score 

1050 (187) 
28.8 (4.6) 

28.9 (9.0, 39.0) 
1150 (202) 

28.5 (4.5) 
28.6 (9.0, 39.0) 

1062 (213) 
29.0 (4.9) 

29.1 (15.0, 39.0) 

KS2 Average fine grade score 
with teacher assessment 
adjustment 

1050 (187) 
28.6 (3.9) 

28.7 (9.0, 37.7) 
1149 (203) 

28.3 (3.9) 
28.5 (9.0, 37.9) 

1061 (214) 
28.6 (4.0) 

28.7 (12.0, 37.8) 
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The mean (SD) post-test score was 30.4 (8.9) in the game-based group, 30.5 (9.3) in the test-based 

group, and 31.0 (10.0) in the control group (Table 15). There was no statistically significant evidence of 

a difference in post-test GL score between any of the three groups (overall test of the allocation Χ2=0.81, 

p=0.67).   

The estimated effect size for the game-based intervention is small and negative at -0.05 of a standard 

deviation (95% CI -0.23 to 0.12; Table 15) (Hedges, 2007); the equivalent of one month’s additional 

progress in the control group. The adjusted mean difference between the game-based and control 

groups was -0.36 (95% CI -1.39 to 0.67, p=0.49; Table 16), favouring the control group.  

The estimated effect size for the test-based intervention is small and negative at -0.08 of a standard 

deviation (95% CI -0.25 to 0.09; Table 15) (Hedges, 2007), the equivalent of one month’s additional 

progress in the control group. The adjusted mean difference between the test-based and control groups 

was -0.52 (95% CI -1.69 to 0.65, p=0.38;Table 16), favouring the control group.  

The estimated effect size for the game-based intervention relative to the test-based intervention is very 

small at 0.02 of a standard deviation (95% CI -0.14 to 0.19; Table 15) (Hedges, 2007), which does not 

equate to any additional months’ progress. The adjusted mean difference between the game-based 

and test-based groups was 0.16 (95% CI -0.86 to 1.18, p=0.76;Table 16), favouring the game-based 

group.  

The total variance used to calculate the effect sizes was 42.5 (Table 16); the sum of 34.7 (random 

variation between pupils, within-cluster (class) variance), 7.8 (heterogeneity between classes, between-

cluster (class) variance), and <0.001 (heterogeneity between schools, between-cluster (school) 

variance).   

The Stata analysis code to run the primary analysis model is provided in Appendix J. 

The observed ICC and 95% confidence limits at the school level obtained from the primary analysis 

model were negligible at <0.001; the ICC at the class level, nested within schools, was 0.18 (95% CI 

0.15 to 0.23; Table 10). The overall correlation between the pre and post-test scores was 0.73. Based 

on the number of pupils included in the primary analysis model, and the observed ICC and the 

correlation between the pre- and post-test scores, the estimated minimum detectable effect size 

between any two of the three arms for this analysis was 0.14. The trial was initially powered at 80% to 

detect a 0.1 standardised effect size between any two of the arms, to take account of the fact that the 

difference between the game- and test-based interventions was hypothesised to be much smaller than 

between either intervention and the control group. The trial was therefore ultimately underpowered to 

have been able to indicate that a 0.1 effect size was statistically significant if an effect of this magnitude 

had been observed between any two of the arms.  
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Table 15: Primary analysis 

 Raw means/n (%) Effect size 

Outcome n (missing) 
Mean (SD) 

Median (min, max) 
n 

(missing) 
Mean (SD) 

Median (min, max) 
n in model  

Effect size  
(95% CI) 

p-value 

 Game-based group Control group  

GL post test 1319 (316) 
30.3 (9.0) 
31 (0, 54) 

1353 (281) 
31.0 (10.0) 
31 (0, 56) 

1237 game-based 
1275 control 

-0.05  
(-0.23, 0.12) 

0.49 

 Test-based group Control group    

GL post test 1420 (287) 
30.3 (9.4) 

30.5 (0, 57) 
1353 (281) 

31.0 (10.0) 
31 (0, 56) 

1352 test-based 
1275 control 

-0.08  
(-0.25, 0.09) 

0.38 

 Game-based group Test-based group    

GL post test 1319 (316) 
30.3 (9.0) 
31 (0, 54) 

1420 (287) 
30.3 (9.4) 

30.5 (0, 57) 
1237 game-based 
1352 test-based 

0.02  
(-0.14, 0.19) 

0.76 

 

Table 16: Effect size estimation for primary analysis 

Outcome 
Unadjusted 

differences in 
means 

Adjusted 
differences in 

means 

n 
(missing) 

Variance of outcome  
n 

(missing) 
Variance of outcome Pooled variance 

  Game-based group Control group  

GL post test -0.65 -0.36 1319 (316) 81.2 1353 (281) 99.4 42.5 

  Test-based group Control group  

GL post test -0.67 -0.52 1420 (287) 87.6 1353 (281) 99.4 42.5 

  Game-based group Test-based group  

GL post test 0.03 0.16 1319 (316) 81.2 1420 (287) 87.6 42.5 
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Missing data 

Missing pre- and post-test data were imputed using multiple imputation. The primary analysis model 

was rerun on the multiply imputed data set and Rubin’s rules used to combine the treatment estimates.  

Results from this model are as follows.   

The adjusted mean difference between the test-based and control groups was -0.59 (95% CI -1.63 to 

0.45, p=0.27), favouring the control group. As in the primary ITT analysis, the estimated effect size for 

the test-based intervention is small and negative at -0.09 of a standard deviation (95% CI -0.25 to 0.07) 

(Hedges, 2007), the equivalent of one month’s additional progress in the control group.  

The adjusted mean difference between the game-based and control groups was -0.26 (95% CI -1.18 

to 0.66, p=0.57), favouring the control group. As in the primary ITT analysis, the estimated effect size 

for the game-based intervention is small and negative at -0.04 of a standard deviation (95% CI -0.20 to 

0.12) (Hedges, 2007). This effect does not equate to any additional months’ progress; whereas in the 

primary analysis, the effect size was slightly larger in magnitude and so was equivalent to one months’ 

additional progress in the control group.  

The adjusted mean difference between the game-based and test-based groups was 0.32 (95% CI -0.59 

to 1.24, p=0.49), favouring the game-based group. The estimated effect size for the game-based 

intervention relative to the test-based intervention is small at 0.05 of a standard deviation (95% CI -0.11 

to 0.21) (Hedges, 2007), which equates to one month’s additional progress in the game-based group. 

The effect size here is in the same direction as in the primary ITT analysis, but is slightly larger and so 

reaches the threshold for equivalence to an additional month of progress in the game-based group.  

The total variance used to calculate the effect sizes was 43.0; the sum of 37.3 (random variation 

between pupils, within-cluster (class) variance), 5.7 (heterogeneity between classes, between-cluster 

(class) variance), and <0.001 (heterogeneity between schools, between-cluster (school) variance).   

Intervention fidelity and CACE analysis 

A response to the teacher survey was received from at least one teacher associated with 164 (83.2%) 

of the 197 participating classes; 55 in the control group, 55 in the test-based group, and 54 in the 

game-based group (Table 17).  In classes allocated to either the test-based or game-based 

intervention, teachers reported that they asked on average 5.8 quiz questions per lesson. Among the 

valid (non-missing) responses, teachers indicated that students were most commonly in groups of 4 

or more to answer the questions (test-based 58%; game-based 63%), questions were most 

commonly posed ‘at the end of each lesson, like a plenary‘ (test-based 64%; game-based 65%), and 

questions were asked in at least some of the lessons for 68% of the test-based classed, and 93% of 

the game-based classes.  A higher proportion of the game-based group teachers reported using the 

Q-Fire quiz questions with most or almost all their lessons (41%) compared to teachers in the test-

based condition (34%).  
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Table 17: Intervention elements from the teacher survey 

Intervention element 
Test-based 
(n=55) 

Game-based 
(n=54) 

On average how many Sci-napse quiz 
questions do you ask over the course 
of one lesson? 
Mean (SD) 
Median (min, max) 

 
 
 
5.8 (3.1) 
6 (0, 15) 

 
 
 
5.8 (2.9) 
5 (1, 15) 

On average how many students are in 
each team to answer the Sci-napse 
quiz questions? n (%) 
Work individually 
2 
3 
4-6 
More than 6 
Missing 

 
 
 
3 (5.5) 
2 (3.6) 
16 (29.1) 
28 (50.9) 
1 (1.8) 
5 (9.1) 

 
 
 
1 (1.9) 
5 (9.3) 
11 (20.4) 
29 (53.7) 
0 (0.0) 
8 (14.8) 

Usually the Sci-napse quiz questions I 
ask in each lesson are..., n (%) 
Posed individually at evenly spaced 
intervals throughout the lesson   
Posed in sets of 2 or 3 questions at a 
time throughout the lesson   
All posed at the beginning of each 
lesson   
All posed at the end of each lesson, like 
a plenary   
Other 
Missing 

 
 
 
 
6 (10.9) 
 
7 (12.7) 
 
3 (5.5) 
 
32 (58.2) 
2 (3.6) 
5 (9.1) 

 
 
 
 
3 (5.6) 
 
6 (11.1) 
 
2 (3.7) 
 
30 (55.6) 
5 (9.3) 
8 (14.8) 

I have used Q-Fire quiz questions with 
my class(es) in…, n (%) 
Almost all of my lessons 
Most of my lessons 
Some of my lessons 
Few of my lessons 
None of my lessons 
Missing 

 
 
 
1 (1.8) 
16 (29.1) 
17 (30.9) 
12 (21.8) 
4 (7.3)  
5 (9.1) 

 
 
 
1 (1.9) 
18 (33.3) 
24 (44.4) 
3 (5.6) 
0 (0.0) 
8 (14.8) 

I have used escalating points in..., n 
(%) 
Almost all of my lessons 
Most of my lessons 
Some of my lessons 
Few of my lessons 
None of my lessons 
Missing 

 
- 

 
 
6 (11.1) 
14 (25.9) 
16 (29.6) 
7 (13) 
3 (5.6) 
8 (14.8) 

I have used the wheel of fortune in..., n 
(%) 
Almost all of my lessons 
Most of my lessons 
Some of my lessons 
Few of my lessons 
None of my lessons 
Missing 

 
- 

 
 
10 (18.5) 
18 (33.3) 
12 (22.2) 
4 (7.4) 
2 (3.7) 
8 (14.8) 

 

Among the classes allocated to the game-based intervention, where a valid response to the question 

was provided, 72% and 87% of classes use escalating points and the ‘wheel of fortune’, respectively in 

at least some of their lessons. 

Among the 67 classes allocated to the test-based intervention, 36 (53.7%) fulfilled the criteria for 

minimal compliance with the intervention. Teachers were more likely to fulfil the criteria for minimal 

compliance in the test-based group than the game-based group (n=19/65, 29.2%), which is to be 
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expected as the game-based intervention included the same elements as the test-based intervention 

with the addition of the escalating points and the ‘wheel of fortune’.  

Table 18 shows the results of the CACE analysis, assuming minimal compliance. The CACE estimate 

of the effect of complying at least minimally with the game-based intervention, relative to the control 

group, on the pupils’ GL assessment post-test scores was a predicted increase of 0.35 points (95% CI 

-1.12 to 1.83, p=0.64 estimated effect size 0.05, 95% CI -0.17 to 0.28).  

The CACE estimate of the effect of complying at least minimally with the test-based intervention, relative 

to the control group, on the pupils’ GL assessment post-test scores was a predicted increase of 1.21 

points (95% CI -1.11 to 3.54, p=0.31; estimated effect size 0.19, 95% CI -0.17 to 0.54).  

In the comparison between the test- and game-based interventions, the CACE estimate of the effect of 

complying at least minimally with the test-based intervention, relative to the game-based intervention, 

on the pupils’ GL assessment post-test scores was a predicted increase of 1.12 points (95% CI -2.61 

to 4.84, p=0.56 estimated effect size 0.17, 95% CI -0.40 to 0.74).  

Table 18: Effect sizes calculated from the CACE analysis with minimal compliance 

 Effect size 

Comparison n in model  
Effect size  
(95% CI) 

p-value 

Game-based vs control 2512 0.05 (-0.17, 0.28) 0.64 

Test-based vs control 2627 0.19 (-0.17, 0.54) 0.31 

Game-based vs test-based 2589 0.17 (-0.40, 0.74) 0.56 

 

The likelihood of the interventions being implemented satisfactorily as opposed to minimally (according 

the definitions presented in the Statistical analysis section under the heading Intervention fidelity and 

CACE analysis) was low; only 2 (3.0%) classes in the test-based group, and 1 (1.5%) in the game-

based group fulfilled the criteria. A formal CACE analysis was not undertaken as these figures are too 

low to allow a meaningful, reliable analysis. The Implementation and Process Evaluation section of this 

report describes the difficulties teachers had in implementing the intervention. 

Sensitivity analyses 

The correlation between the GL post-test measure and i) KS2 fine grade reading score was 0.53; ii) 

KS2 fine grade writing score was 0.48; iii) KS2 fine grade mathematics score was 0.56; and KS2 

average point score (using fine grading) with teacher assessment (TA) adjustment was 0.60 (Table 

19). These correlations are all lower than that between the pre- and post-test GL assessment scores 

of 0.73.     
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Table 19: Correlation between all pre- and post-test measures 

Correlation  GL Progress Test in Science (post-
test) 

GL Progress Test in Science (pre-test) 0.73 

KS2 Reading fine grade score 0.53 

KS2 Writing fine grade score 0.48 

KS2 Mathematics fine grade score 0.56 

KS2 Average fine grade score with teacher 
assessment adjustment 

0.60 

Results for when the GL assessment pre-test was replaced as the measure of prior attainment covariate 

in the primary model with one of the four Key Stage 2 measures (reading, writing, mathematics or 

average fine grade score with teacher assessment adjustment) are presented in Table 20, and were 

not substantially different from the results of the primary analysis. 

Subgroup analyses 

Two subgroup analyses were proposed in the statistical analysis: the first in which the subgroups were 

defined by the eligibility for free-school meals (NPD variable everfsm_all); and the second in which the 

subgroups are defined by gender.  

FSM 

Since FSM was collected via the NPD, this was not available for the 633 pupils from the six Welsh 

schools, or an additional 92 pupils for who NPD data could not be matched. FMS was further missing 

from the NPD data for 8 pupils. Therefore, across the whole population, FSM status was available for 

4243 pupils (85.3%), of which 1984 (46.8%) had ever been eligible.  

On average, GL pre-test assessment scores tended to be lower in the subgroup of pupils with ever 

FSM status (mean (SD) 33.8 (10.7); test-based group 34.3 (10.0); game-based group 33.6 (10.5); 

control group 33.4 (11.5)) than those who had never been eligible for FSM (mean (SD) 37.5 (10.3); test-

based group 37.7 (10.2); game-based group 37.7 (9.6); control group 37.3 (11.0)). At post-test, the raw 

mean (SD) for the FSM subgroup was 29.0 (9.3): test-based group 29.0 (9.1); game-based group 28.8 

(9.1); and control group 29.2 (9.9). Within the non-FSM subgroup, the raw mean (SD) post-test score 

was 32.3 (9.4): test-based group 31.7 (9.5); game-based group 32.1 (8.9); and control group 33.3 (9.9). 

Therefore, regardless of group allocation, pupils eligible for FSM tended to perform worse on the pre- 

and post-tests than non-FSM pupils.   

When FSM status and an interaction term between FSM status and trial group was included in the 

primary analysis model, the interaction effect was non-significant (test-based#eligible FSM 0.65, 95% 

CI -0.41 to 1.70, p=0.23; game-based#eligible FSM 0.64, 95% CI -0.31 to 1.59, p=0.19). Therefore, 

there was no evidence of a variable effect of the test- or game-based interventions relative to control 

among the FSM and non-FSM subgroups. As stated in the pre-specified statistical analysis plan, since 

there is no evidence of an interaction, the primary analysis was not repeated in the subgroup of pupils 

eligible for FSM.   

Gender 

Gender was collected within the GL assessment test scores dataset, and also from the NPD. Gender 

as recorded in the NPD was used as the primary source and imputed with gender from the GL 

assessment data where missing in the NPD. Across the whole population, 8 (0.2%) pupils had missing 

data for gender. Of the remaining 4968, there were slightly more males than females (n=2667 (53.7%) 

compared with n=2301 (46.3%)). 

On average, GL pre-test assessment scores tended to be lower among males (mean (SD) 34.9 (11.1); 

test-based group 35.5 (10.7); game-based group 34.0 (10.9); control group 35.0 (11.5)) than females 
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(mean (SD) 36.3 (10.0); test-based group 36.3 (9.6); game-based group 36.7 (9.6); control group 35.8 

(10.8)). At post-test, the raw mean (SD) for males was 30.6 (9.8): test-based group 30.6 (9.6); game-

based group 29.7 (9.5); and control group 31.5 (10.3). Among females, the raw mean (SD) post-test 

score was 30.4 (9.0): test-based group 30.0 (9.0); game-based group 31.0 (8.5); and control group 30.3 

(9.6). Therefore, regardless of group allocation, males tended to perform worse on the pre-test than 

females, but the difference overall at post-test is reduced.  

When gender and an interaction term between gender and trial group was included in the primary 

analysis model, the interaction effect was non-significant (test-based#female 0.50, 95% CI -0.76 to 

1.77, p=0.44; game-based#female 1.00, 95% CI -0.08 to 2.09, p=0.07). Therefore, there was no 

evidence of a variable effect of the test- or game- based interventions relative to control among males 

and females.  
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Table 20: Sensitivity analyses of primary outcome with different measure of prior attainment included as a covariate 

GL post-test outcome 
n in model  
(group 1; group 2) 

Effect size  
(95% CI) 

p-value 

Measure of prior attainment Game-based vs Control group 

KS2 Reading fine grade score 
(1112, 1130) -0.08 (-0.31, 0.15) 0.40 

KS2 Writing fine grade score 
(1111, 1129) -0.08 (-0.32, 0.16) 0.42 

KS2 Mathematics fine grade score 
(1111, 1130) -0.07 (-0.29, 0.15) 0.41 

KS2 Average fine grade score with TA 
adjustment 

(1110, 1129) -0.09 (-0.29, 0.12) 0.31 

 Test-based vs Control group 

KS2 Reading fine grade score (1199, 1130) -0.09 (-0.31, 0.14) 0.43 

KS2 Writing fine grade score (1199, 1129) -0.09 (-0.33, 0.14) 0.47 

KS2 Mathematics fine grade score (1200, 1130) -0.08 (-0.30, 0.14) 0.47 

KS2 Average fine grade score with TA 
adjustment 

(1199, 1129) -0.07 (-0.27, 0.12) 0.46 

 Game-based vs Test-based group 

KS2 Reading fine grade score (1112, 1199) 0.01 (-0.22, 0.23) 0.94 

KS2 Writing fine grade score (1111, 1199) 0.01 (-0.23, 0.25) 0.94 

KS2 Mathematics fine grade score (1111, 1200) 0.01 (-0.21, 0.22) 0.95 

KS2 Average fine grade score with TA 
adjustment 

(1110, 1199) -0.01 (-0.21, 0.19) 0.92 

TA; teacher assessment 
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Cost 

Intervention costs 

Q-Fire was provided free of charge, as was the face-to-face training, the online self-study Continuing 

Professional Development (CPD) materials and online guidance materials. Q-Fire, the online CPD and 

other guidance materials will be available for use to any school for at least the next three years at no 

cost to schools. There are currently no plans to continue supporting the online software and associated 

materials after this period. 

Time costs 

The intervention is designed to be integrated into standard teaching practice and the only additional 

time required is for: 

• Training – Attending face-to-face training, approximately half a day, or completing the self-

study materials, approximately 1.5 hours plus practice using the software.  

• Lesson planning – selecting questions from the question bank and/or creating questions for 

quizzes. The time taken varied depending on whether teachers used existing questions or 

created their own.   

Table 21: Cost of delivering Sci-napse 

Item Cost 
Total cost over 3 
years 

Total cost per pupil per 
year over 3 years 

Q-Fire  £0 £0 £0 

Face-to-face training or 
online self-study  

£0 £0 £0 

Total £0 £0 £0 
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Implementation and process evaluation (IPE) 

The IPE was cross-sectional and longitudinal in nature; it began in autumn term 2016 and was 

completed after the intervention period had finished (summer term 2017). The IPE was designed to: 

• Explore the implementation of both Sci-napse intervention conditions (test- and game-based, 

including the fidelity of their delivery in participating schools); 

• Consider the affect(s) of the evaluation of Sci-napse on the various stakeholders; 

• Make comparisons between practice in the classes delivering the intervention (test and game) 

and other standard KS3 science practice (or usual teaching); 

• Consider both barriers and facilitators to the success of both of the intervention conditions. 

To summarise, the findings of the IPE (as presented in detail below) indicate that on the whole teachers 

and pupils liked the Q-fire quiz questions that formed part of the Sci-napse intervention. Pupils and 

teachers saw the value of multiple-choice quiz questions, in particular to consolidate knowledge at the 

beginning and end of teaching topics and as a means of checking pupil knowledge during teaching. 

There were however, some problems with the implementation of the intervention - it proved difficult for 

teachers to fit the intervention conditions (test and game) into every lesson and the time taken to 

complete the recommended number of quiz questions (with pupils in their teams) was not perceived as 

something that was practical to complete every lesson.   

It is important to reflect on sampling at this point, the sample (in-depth) of schools visited (n = 6) was 

non-random (selected for reasons as outlined in the methods section) and the survey respondents for 

the end of evaluation survey were self-selecting (161 responses received from the total sample of 194 

teachers, across 44 schools). The findings of the IPE presented in this section should therefore be 

considered alongside these sampling factors (as discussed in the methodology). Table 22 and Table 

23 illustrate some key characteristics of the self-selecting sample of schools and teachers that 

responded to the end of evaluation survey. In terms of teacher characteristics, it shows that in the self-

selecting sample there were some teachers (n = 22) who taught in more than one arm of the trial and 

that the completing teachers had a range of experience and that they were mostly teaching in lessons 

that were approximately 1 hour long. It is important to consider that timetabling and staffing changes 

beyond the control of the schools and the evaluation team is the likely reason for the differences shown 

in Table 22, indeed in teacher interviews there was mention of staffing changes that had occurred over 

the course of the project.  

Table 22: Self-reported end of evaluation survey completion by allocated condition(s) 

 N allocated to 
condition (% of 
194) 

N responded to survey 
(% of those allocated to 
condition) 

N completing 
survey according 
to allocated 
condition (% of 
those who 
responded to 
survey) 

Condition(s) 
taught by 
individual 
teachers 

Control 59 (30.4) 49 (83.1) 46 (93.9) 

Test 58 (29.9) 48 (82.8) 42 (87.5) 

Game 55 (28.4) 48 (87.3) 40 (83.3) 

Control and test 4 (2.1) 4 (100) 2 (50) 

Control and game 6 (3.1) 4 (66.7) 0 (0) 

Test and game 11 (5.7) 7 (63.6) 3 (42.9) 

Control, test and game 1 (0.5) 1 (100) 0 (0) 

 Total 194 161 (83.0) 133 (82.6) 
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Table 23: Key characteristics relating to the end of evaluation survey sample (n = 161) 

Characteristic(s) N (%) 

Duration of a typical science lesson in 
minutes  
Mean (SD) 
Median (min, max) 

- 

 
 
58.8 (6.9) 
60 (1, 75) 

Trainee teacher or newly qualified teacher 
(NQT) 

Trainee 6 (3.7) 

NQT 22 (13.7) 

Neither 133 (82.6) 

Number of years teaching (only if not 
trainee nor NQT) 

1-5 years 47 (35.3) 

5-10 years 33 (24.8) 

More than 10 years 53 (39.9) 
NQT; newly qualified teacher 

Considering comments from both students and teachers, alongside structured lesson observations by 

the evaluation team, most teachers seemed to have implemented the key components of the 

intervention conditions (test- and game-based). However, the timings of the delivery of these key 

components were variable and most often it was not as the DT intended (e.g. the Q-Fire questions were 

not asked at evenly spaced intervals throughout each lesson). In the end of evaluation survey, 65% of 

teachers in the test-based condition reported that they used Sci-napse quizzes in some or most of their 

lessons and 77% in the game-based condition. Only 2 teachers from 118 that responded to the test-

based and game-based questions reported that they used Sci-napse quizzes in ‘almost all’ of their 

lessons. These figures fit with the notion that it was difficult to fit all elements of the intervention into a 

lesson, whilst balancing the need to teach the prescribed curriculum, this will be discussed in detail. 

Nonetheless the teachers and students that we spoke to in the in-depth sample were generally positive 

about using Sci-napse, and particularly using it as a revision tool or plenary to check content knowledge 

at the end of a lesson and students reported enjoyment in participation. 82.3% of teachers in the test- 

and game-based conditions responding to the end of evaluation survey selected `strongly agree’ or 

‘agree’ when asked if their students had engaged positively with Sci-napse questions in lessons. In 

total, 58% of the teachers responding to a question posed to those who taught in game-based and/or 

test-based reported that they used the Sci-napse questions at the ‘end of each lesson, like a plenary’ 

(Q5.4 and Q11.4).  

Teachers and students were also generally positive about the collaboration and teamwork facilitated by 

Sci-napse, teachers often reporting that it encouraged students who would not usually participate fully 

in group activities to do so and that it had proved particularly useful in some cases to engage who 

teachers described as ‘easily distracted’. In particular, teachers reported (in the end of evaluation 

survey) that they felt that using Sci-napse had been particularly beneficial for particular groups of 

students including boys. In the teacher focus groups, a teacher in School F commented that sometimes 

the group dynamics of the quiz nature of Sci-napse proved difficult, when there were disagreements 

and some members of the group disengaged allowing one or two students to do the work alone rather 

than working as a team.  

One of the key findings of the IPE in this evaluation focusses on a trade-off between Sci-napse being 

implemented (or not) as a pedagogical tool that is planned into the lesson or something that was fitted 

in for evaluation purposes (teachers were told they should do this in their lessons for the research). We 

wonder if the practicality of fitting Sci-napse into lessons has potentially had a negative impact on 

pedagogy and therefore potentially on student progress too as shown in the impact evaluation (although 

this was not statistically significant). Difficulties that teachers reported in selecting and editing questions 

(so that they were appropriate for their class groups) may have also contributed to this, i.e. if teachers 

were using questions that were not quite appropriate but did so anyway so as to fulfil the requirements 

of the intervention within this evaluation. What follows will discuss in more detail the implementation 

and fidelity of Sci-napse in this evaluation and draw together the formative findings. 
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Implementation and fidelity  

Data about the implementation of Sci-napse during the evaluation period was gathered during 

structured observations of the training provided and structured classroom observations of the 

intervention delivery. Data about implementation and stakeholder views of the intervention were also 

gathered in an end of evaluation teacher survey, interviews and focus groups. Stakeholders in the 

sample included students, teachers and the Sci-napse DT. This section also discusses the fidelity of 

the intervention in both treatment groups (test- and game-based), the issues with fidelity that were 

identified and any adaptations that were made to the intervention. Finally, barriers to delivery will be 

also be discussed, alongside potential ways in which the intervention could be improved. What follows 

will explore the above under three headings: 

• Training; 

• Intervention (game-based and test-based: common characteristics); 

• Intervention (game-based: distinct characteristics). 

Training 

Training was delivered differently by MMU and University of Bristol, face-to-face and online, 

respectively. Members of the evaluation team were able to observe one face-to-face training session 

delivered by MMU (due to scheduling conflicts) and had access to the online materials. The online 

training comprised self-study CPD materials; we were advised by the developer that it would take 

approximately 1.5 hours to go through the materials and then 30 minutes to try out the software. There 

were questions about training received and teacher perceptions of the utility of the training in the end 

of evaluation survey (and in the teacher focus groups), no teachers commented that the training was 

particularly onerous or took an excessively long amount of time. In the two interviews with the 

developers from both institutions, it was stated by one that the original intention had been to do face-

to-face training for all involved schools. Schools recruited by the University of Bristol (n = 17) had access 

to online self-study CPD materials, rather than face-to-face training. This institution reported a 

consensus from the schools that they had recruited that school leaders were unwilling to release the 

teachers for face-to-face training.  

The observation of the training session was clearly a potentially very useful experience for participating 

teachers, to allow them to see Q-Fire in action and see how it should be implemented in their classrooms 

for the intervention conditions (test- and game-based). It was unfortunate that there was a problem with 

Q-Fire crashing early on in the training session, thus the attending teachers were not able to see it in 

action, as had been anticipated (the problem could not be resolved within that training session). The 

observation of the face-to-face training highlighted some inconsistencies in the core components of the 

intervention (test-and game-based) and how these should be delivered (as directed per the 

intervention). For example, the notion of the ‘teachable moment’ (the moments after the question has 

been asked and teachers are going through the answers) was not clearly defined in the training session 

observed so it was not clear to the observers the importance of the ‘teachable moment’ nor how it 

should be operationalised for Sci-napse. Also, it was said in the training that all 6 questions can be 

asked at the end if that works best for your class – this seems contradict the implementation of the 

intervention as outlined in Table 3 and would go some way to explaining why this practice (teachers 

asking all of the questions at the end) was commonly observed practice. If this is the case, then the 

intervention becomes inherently different and a plenary rather than something that is interwoven 

throughout a lesson.   

The teacher respondents to the end of evaluation survey reported mixed views of the training they 

received and/or had access to (see Table 24). Some teachers (25 in total), reported having not received 

any formal training at all (i.e. provided by the DT). Some of these teachers had joined mid-way through 

the school year or were trainees not in school when the training was provided, it would have been useful 



  Sci-napse 
  Evaluation Report 

50 
 

for all teachers involved to have had access to some training (face-to-face or online). We understand 

the difficulty of ensuring training is accessed by each user when a large number of schools are involved 

but wondered if a pre-requisite for receiving a log-on for the Sci-napse website and subsequent access 

to Q-Fire may be the completion of a short, online training session. 

Table 24: Responses to questions about training (end of evaluation survey) 

Training question Responses N (%) 

What training did you receive 
before the Sci-napse project 
commenced in your school? 

Online-training (via the Sci-napse website) 26 (16.2) 

Face-to-face training 97 (60.3) 

No training 25 (15.5) 

Other (please state)6 13 (8.1) 

I found the training I received 
sufficient to enable me to 
utilise all aspects of Sci-napse 
in my lessons… 

Strongly disagree 19 (14.0) 

Disagree 9 (6.6) 

Neither agree nor disagree 27 (19.9) 

Agree 81 (59.6) 

Strongly agree 19 (14.0) 

We have concerns with regards to the fidelity of the intervention as linked to the training, given the two 

different modes of training offered during the intervention period. In effect, all schools recruited by one 

half of the DT were offered face-to-face training and those recruited by the other half were not. 

Nonetheless, the developers reported throughout the intervention period that face-to-face individual 

support was offered by the DT to all schools that required this (e.g. if they needed support in setting up 

Q-Fire in their school). We wonder how feasible this level of support is going forward, perhaps there 

are difficulties with the software that would need ironing out if it was distributed or made available on a 

wider scale. It would seem practical (and likely most cost-effective) to standardise the training available, 

so that all schools accessing Sci-napse were beginning with the same amount and type of basic training. 

Inconsistency in training and indeed the conveying of the core components of the intervention (and how 

they should be delivered), could indeed be labelled as a barrier to the successful implementation of the 

intervention and the fidelity (or not) of its delivery across all of the participating schools.  

Intervention (test- and game-based common characteristics) 

Both intervention conditions (test- and game-based) had Q-Fire in common. The intention (see Table 

3) was that these questions would be asked to the pupils (in their mixed ability teams) at regularly 

spaced intervals throughout the lesson. From the outset it was clear that there was a considerable 

amount of variation in the delivery of what were defined by the developers as the key aspects of the 

intervention and its actual delivery in schools. This included variation in the timing and number of Q-

Fire questions delivered each lesson.  

It was clear early on in the observations completed, that the majority of participating teachers (allocated 

to game and test) were not evenly spacing the questions out throughout each lesson, but rather doing 

them all at the end of the lesson in the majority of cases. This did not vary across the 19 lesson 

observations completed according to the location (‘North’ or ‘South’) therefore we can infer that it is 

related to a reason other than the training teachers received (for example, interviews and surveys 

suggest that it likely related to the logistics of fitting the intervention into the lesson). The mean number 

of questions teachers reported asking in the test and game conditions was 5.8. Of the 19 game and 

test lessons observed in total, in all apart from 2, all of the Sci-napse questions were asked in one sitting 

at the end of the lesson. This does not seem that unreasonable considering the requirement of the 

teacher to fit the Sci-napse quiz questions into their usual teaching. For success (for the intervention 

being delivered as intended) it would seem that consistency is key, by consistency we mean a joined-

                                                      
6 Of those that selected ‘other (please state)’ there were a range of responses including training in one session that 
was cascaded by the member of staff leading Sci-napse in their department, instruction by email and one school 
reported that their department lead for Sci-napse led 2 training sessions for them allowing them to work together 
to find out how Sci-napse worked.  



  Sci-napse 
  Evaluation Report 

51 
 

up approach by the participating school with all of the involved teachers accessing training and following 

the agreed methods of implementation. However, we do wonder what the impact is (if any) of the 

questions being asked at evenly spaced intervals or in blocks? We feel that this is something that would 

require further research to be conducted in order to fully consider the implications of it given the 

differences in approaches to spacing the questions that were reported by participating teachers in this 

evaluation.  

The mean lesson length stated in the responses to the end of evaluation questionnaire was 58.8 

minutes, it seems therefore potentially quite an arduous task to have as much pupil movement in the 

classroom as would be required for students to work in a team of 3-4 and answer a question together 

at 6 distinct points in one lesson. All of the Q-fire questions being asked at the end of the lesson is 

another possible explanation for the findings of the impact evaluation. The intervention would likely not 

have its maximum possible impact if teachers are struggling for time to fit it in and doing it at the very 

end of the lesson, when time is short, and they do not have time to exploit the ‘teachable moments’. 

Students participating in the pupil focus groups also noted that sometimes they felt that teachers went 

through the answers too quickly, so they were not always able to understand the explanation or 

reasoning behind the correct answer. When interviewed, teacher responses relating to this included:  

“I think we assumed the problem was going to be fitting it in to the lesson…having the time to deliver it in 
lessons. And I think that was the case for me, at least.” (Teacher from School A) 

“I think for me, personally, whilst it’s a really good idea, there are easier ways if implementing kind of the 
multiple choice idea…in terms of the ease of setting it up, ease of getting the kids prepared and ready to 
do it…” (Teacher from School D) 

On the other hand, when interviewed some teachers also commented on the value of having a “ready-

made” quiz that fitted into the curriculum topics that they were teaching. There are certainly aspects of 

the intervention, like the quiz element, that are attractive to teachers and students. It would seem that 

if the technology associated with Sci-napse was more reliable and if it was easier for teachers to edit 

questions to make them more appropriate for their particular class groups, then it could be a useful tool 

on which they could draw particularly for revision purposes.  

One of the main barriers to the success of the intervention that the IPE identified (in-depth and end of 

evaluation survey sample) was technology. In some cases, schools were not able to use Q-Fire at all 

or not very often n = 9 (17.0%) and others reported that the technology was not reliable in their 

context. In the end of evaluation survey 60.4% of the respondents reported that students were never 

able to use web-connected devices in their teams when answering Sci-napse quiz questions in 

lessons. The reasons for this were as follows in Table 25.  
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Table 25: Reasons given in the end of evaluation survey for difficulties with technology regarding web connected 
devices (n = 107 who reported teaching test or game) 

Statement 
N (% of n=107 who reported teaching 
test and/or game) 

We do not have access to web-connected devices in school 17 (15.9) 

It is difficult to book access to web-connected devices in the school 
or our department as they are shared 

34 (31.8) 

Problems with WiFi in school make it difficult for web connected 
devices to work all of the time 

24 (22.4) 

Students are not allowed to use their own web-connected devices in 
school (e.g. tablets, mobile phones, laptops etc...) 

33 (30.8) 

Other (please state) 5 (4.7) 

Only 21.5% of (n=107) those who reported teaching test and/or game lessons, reported that students 

were able to use web-connected devices in their teams to answer the quiz questions most of the time 

or always. Structured observations of game and test lessons (n = 19) only included 1 observation where 

web-connected devices were used by the students in their teams to answer the Q-Fire questions. In the 

remaining lessons observed, a mixture of approaches were observed including cards with the answer 

options printed on for one student in the group to hold up (e.g. cards with A, B, C, D printed on) or small 

wipe clean boards that each team would write the corresponding letter for their chosen answer on to 

hold up. These technology alternatives undoubtedly had both advantages and disadvantages, given 

the information provided in the responses to the teacher survey. Whilst non-technology alternatives to 

web-connected devices for answering Q-Fire questions would eliminate the potential for technology 

problems delaying or hindering the intervention implementation, they bring other potential problems that 

were identified by students in the focus groups including students being able to copy answers from 

other groups if they were holding answers up rather than using web-connected devices. Students also 

mentioned that sometimes there were difficulties because not all members of a team participated 

equally.   

The end of evaluation survey asked teachers who reported difficulties with the technology (Q-Fire) an 

open question, asking them to give more detail about the difficulties that they experienced. A total of 36 

teachers responded to this open question, these responses are replicated ad litteram in Appendix I. To 

summarise, the main difficulties reported focussed on the software not loading up or crashing and 

problems for teachers in generating their own questions in Q-Fire (as opposed to using the question 

bank – because this was crashing, or the questions were not deemed suitable). In terms of addressing 

the question of ‘Does variation in delivery potentially moderate outcomes’, based on evidence gathered 

in the IPE the answer must be yes due to the differences that we have come to know in the delivery of 

the intervention (as reported by teachers) compared to its intended delivery (as per protocol). It is 

unfortunate that the data generated by Sci-napse itself was not usable in terms of exploring fidelity to 

intervention in terms of number of quizzes (and questions within them) used for each class. The self-

reported (anonymous) nature of the questionnaire data meant that we were not able to run statistical 

comparisons based on numbers of lessons taught online or offline, further research would be required 

to establish whether or not an ‘offline’ approach (using PowerPoint and a cardboard wheel) compared 

to the online Q-fire would moderate outcomes.   

As per Table 3, the group size for teams to complete the Sci-napse quizzes would be 3-4 ideally, in 

reality this was anything from 3-6 and there were examples in the observations (with small class sizes) 

where students were answering questions individually or in pairs. It was also advised that groups should 

be changed on a weekly basis, students responding to questions about this in the focus groups (n = 7 

focus groups) reported that groups were changed infrequently, if at all. In the observations (and in 

discussions with those teachers observed) we learned that quite often teachers used existing groups 

that they had (seating plans) that they had devised in the knowledge of which pupils would work best 

where. Considering this and striking the balance of classroom dynamics we can understand why 

teachers would, in many cases, not be keen to disrupt this with frequent group changes. 
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In pupil focus groups with students who had been taught in test-based classes, views were mixed but 

largely positive and at times quite insightful about their own learning: “It kind of helps you recap over 

what you did that lesson then if you get it right you kind of remember getting it right…” (Student from 

School F). One student reported that they did their questions at the beginning of the lessons and that 

this was useful because “as your mind starts to think, like you don’t just sit there and talk” (student from 

School B). The views of pupils in the game classes will be discussed in the subsequent section.  

Interestingly, quite a number of teachers (those using test- and game-based) responding to the end of 

evaluation survey reported that they had already stopped using Sci-napse for a variety of reasons, 

including the previously discussed challenges with the technology. As Table 26 shows, 43% of the 

teachers responding to the end of evaluation survey reported that they were no longer using Sci-napse 

at the time of completing the survey (survey time period: June – July 2017). 

Table 26: Self-reported data about when teachers stopped using Sci-napse (end of evaluation survey) 

Scenario Number and percentage 

Teachers who reported teaching test and/or game 
lessons who are still using Sci-napse at the time of 
completing the questionnaire  

n (% of those allocated to test or game) 

51 (45.5) 

Teachers who reported teaching test and/or game 
lessons who are no longer using Sci-napse at the time 
of completing the questionnaire  

n (% of those allocated to test or game) 

53 (47.3) 

Teachers who are no longer using Sci-napse at the 
time of completing the questionnaire and stopped less 
than 1 week before the completion of the questionnaire 

n (% of those allocated to test or game) 

8 (15.1) 

Teachers who are no longer using Sci-napse at the 
time of completing the questionnaire and stopped 
approximately 1 month before the completion of the 
questionnaire  

n (% of those who stopped using Sci-napse) 

23 (43.4) 

Teachers who are no longer using Sci-napse at the 
time of completing the questionnaire and stopped more 
than 2 months before the completion of the 
questionnaire  

n (% of those who stopped using Sci-napse) 

22 (41.5) 

Intervention (game) 

The game condition included the element of uncertain reward provided by the ‘wheel of fortune’, in 

addition to the Q-Fire questions as discussed in the preceding section. The uncertain reward element 

presented the opportunity to risk points achieved for a correct answer by spinning the ‘wheel of fortune’, 

students were required to decide whether or not to do this in their teams. If students (in their teams) 

chose to spin the ‘wheel of fortune’ they could double their points or lose them. Interestingly, some 

students (in pupil focus groups) hypothesised that there was a pattern to the outcome of spinning the 

‘wheel of fortune’ and tried to predict the outcomes according to this. It appeared that students and 

teachers, to some extent, were not wholly convinced of the value (in terms of pupil and/or teacher 

benefit when the intervention is used) of the ‘uncertain reward’ aspect of the intervention. For example: 

“…so I think if there was some kind of concrete evidence that [the ‘wheel of fortune’] did work, then it 
would be worth persevering a bit. I think that’s the feeling from other teachers that have been involved 
as well, there can be areas that it is tricky to fit into a 50-minute lesson…” (Teacher in School D) 

“I’ll be honest…I’m not sure how beneficial it was. As an engagement of a kind making sure your 
question’s right because there was a chance of getting those extra points, it did help a bit…” (Teacher in 
School D) 

“There’s not really a point in having it” (Student in School D 
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49% of teachers responding to the game-based questions (n = 61) in the end of evaluation survey 

reported that they used the ‘wheel of fortune’ in most of their lessons or almost all of their lessons7. In 

addition to the ‘wheel of fortune’, the game-based condition included escalating points where teachers 

increased the number of points awarded for correct answers throughout the lesson. 70% of teachers 

responding to the survey reported that their students engaged positively (responding either agree or 

strongly agree) to the ‘wheel of fortune’ and escalating points in the game-based condition. Teachers 

had mixed views on the value of escalating points and additional points for a successful spin of the 

‘wheel of fortune’, commenting that they were unsure of the point of this at times and that it meant that 

a team that got less questions correct might place higher than a team who got more correct. In pupil 

focus groups, the students that we spoke to had mixed views about the ‘wheel of fortune’, some thought 

it was fun but others questioned the point of it. There were some positive comments about the 

competitiveness of the elements of uncertainty facilitated by the escalating points and the ‘wheel of 

fortune’.   

Teaching in multiple conditions 

Table 22 illustrates that 22 participating teachers (11.3% of the total participating teachers) reported 

that they taught in more than one condition in the evaluation (4 in control and test-based; 11 in test- 

and game-based; 6 in control and game-based and 1 in control, test- and game-based). Table 22 also 

shows that not all teachers taught in the condition that their class was originally allocated to, this 

undoubtedly meant that there was potential for crossover between the arms of the trial. In total 28 

teachers reported that they did not comply with their classes’ allocations. However, thinking 

pragmatically about this and the complexities of within school randomisation at class level - timetabling 

constraints within schools and unforeseen staffing changes meant that this potential for crossover was 

highly likely.  

The end of evaluation survey contained comparison questions to explore teachers’ perspectives on any 

potential crossover related to teaching in more than one intervention condition, or an intervention 

condition and control. When asking teachers8 who had taught in both control and game-based (n = 4) 

respondents did not report crossover, nor did they feel strongly either way (agree or disagree) that 

control classes were missing out in comparison to game classes. For respondents who taught test and 

game (n = 7). In response to a question asking if they thought their game and test classes had made 

similar progress, 75% neither agreed nor disagreed and 25% agreed so it seems that teachers were 

not clear of the benefits of the uncertain reward element of the gaming condition in terms of their 

experiences of using both test and game.  

There was no reported crossover (in the end of evaluation survey) between game and test, crossover 

between either of the intervention conditions and the control (teaching as usual) will be discussed below 

in the section entitled Control Group Activity.  

Control group activity 

As previously highlighted, each participating school had at least one class in each of the three arms of 

the trial (test-based, game-based and control), therefore the potential for crossover between trial arms 

was high from the outset. This potential for crossover was further heightened given that some teachers 

were teaching the control condition as well as either test- or game-based. Timetabling in one of the 

evaluation schools meant that one teacher taught in all three conditions.  

A picture of what business as usual looked like for the classes (and their teachers) allocated to the 

control arm of the trial was built up via structured classroom observations and from data gathered in the 

                                                      
7 2 teachers reported they had used it in none of their lesson, 5 in a few of their lessons, 15 in some of their lessons 
and there were 9 instances of missing data for this question.  
8 Information gathered from teachers who answered these questions in the survey rather than the total number 
expected to teach in that condition (see Table 22). 
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end of evaluation survey and teacher interviews. The end of evaluation survey showed that some 

characteristics of the intervention arms (test and game) were present, to some extent, in the control 

group teaching too. This is not necessarily crossover between the trial arms, as elements of the Sci-

napse intervention like quiz templates to check student knowledge have long been used by teachers – 

54.1% of control teachers responding to the end of evaluation survey agreed that they used quizzes 

templates in their teaching. In addition, of the 61 survey respondents who reported teaching in the 

control condition, 70.5% stated that they routinely planned at what point in their lessons they would ask 

specific questions or groups of questions, in addition the median number of questions ‘control’ teachers 

reported using in the survey was 10. The extent of the self-reported use of these similar characteristics 

(similar to those in the intervention) is presented in Table 27. 

Table 27: Characteristics of control group teaching with similarities to the intervention conditions (data from end 
of evaluation survey, n = n = 61 teachers with valid responses) 

Statement 
Strongly 
agree 

Agree 
Neither 
agree nor 
disagree 

Disagree 
Strongly 
disagree 

I put my class into teams to 
ask them questions on a 
regular basis (i.e. at least 
once a week) 

4 (6.6) 13 (21.3) 13 (21.3) 22 (36.1) 9 (14.8) 

I use sets of questions in my 
lessons. Students, or teams 
of students, get points for 
answering questions correctly 

4 (6.6) 23 (37.7) 10 (16.4) 17 (27.9) 7 (11.5) 

I ask my class questions 
using computer software (e.g. 
PowerPoint, SMART...) 

18 (29.5) 36 (59.0) 3 (4.9) 2 (3.3) 2 (3.3) 

I use quiz templates (e.g. 
multiple-choice quizzes like 
'Who Wants to be a 
Millionaire') to ask my class 
questions 

5 (8.2) 28 (45.9) 9 (14.8) 14 (23.0) 5 (8.2) 

 

One respondent who had taught in game- and test-based and control conditions did report some 

crossover when asked in an open question (Q8.2) if they had any additional comments about their 

experiences of any aspect of the Sci-napse intervention: 

I think it is a fabulous revision tool which I will continue to use. I used it with my control class as a 
revision tool at the end of 3 big topics and they thoroughly enjoyed it. They felt they were missing out by 
not doing it every lesson. 

Despite this comment, the data gathered in the IPE showed that there was very little reported direct 

crossover where a teacher assigned to both control and an intervention condition used the intervention 

in their usual teaching of their control class(es). The observations of control classes in the 6 schools in 

the in-depth sample showed that it was common practice (in the 6 schools sampled) for questions to 

be spaced throughout the lesson and used in a variety of ways (e.g. multiple choice, recap from previous 

lessons, debate and challenge). Observations also showed that it was commonplace for students to 

work in teams or defined groups, sometimes to answer questions but very often to engage in practical 

work in science lessons. The teaching strategies and elements of questioning that Sci-napse entails 

are therefore not unique to the intervention. Although it was not observed in any of the control lessons, 

in focus groups teachers reported widespread use of quiz-based software that they use both on a 

regular basis.  
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Outcomes and formative findings 

Information about the perceived outcomes of the intervention was gathered in relation to the views of 

stakeholders including teachers, pupils and the DT. The intended outcomes were an increase in student 

attainment (in Science) resulting from student participation in the Sci-napse intervention conditions 

(test- or game-based) as delivered by their classroom teacher. The impact evaluation shows that this 

was not the case (for attainment) and the data gathered in the IPE has highlighted other positive 

outcomes that were not quantitatively measured in the evaluation (e.g. pupil collaborative working and 

engagement in their science lessons). Evidence from these other outcomes has been drawn from 

structured observations, teacher surveys and interviews and focus groups (teacher and pupil). Despite 

there not being a positive impact on attainment in the impact evaluation, in the follow up survey we 

asked teachers to rate using a Likert scale in response to the following question: “Using Sci-napse quiz 

questions has had a positive impact on the attainment of my students”. The responses are reported 

below in 28. Contrary to the results of the impact evaluation, 38.7% of teachers who taught the game 

version and 36.4% who taught the test version responding either agreed or strongly agreed that they 

thought using the Sci-napse quiz questions had a positive impact on the attainment of their students. 

However, a number of teachers (12.9%) in game and 14.3% in test responded that they disagreed or 

strongly disagreed with the statement and 48.4% of teachers in game and 49.4% in test neither agreed 

or disagreed. 

Table 28: Perceived impact on attainment of Sci-napse quiz questions 

Statement: Using Sci-napse 
quiz questions has had a 
positive impact on the 
attainment of my students 

Strongly 
agree 

Agree 
Neither 
agree nor 
disagree 

Disagree 
Strongly 
disagree 

Missing 

Test only 5 (6.5) 23 (29.9) 38 (49.4) 9 (11.7) 2 (2.6) 0 (0) 

Game only 5 (8.1) 19 (30.7) 30 (48.4) 8 (12.9) 0 (0) 0 (0) 

 

The evidence around these other outcomes is mixed, in terms of whether the Sci-napse program was 

perceived as having a beneficial impact or not by the stakeholders in this evaluation. The data gathered 

in the IPE (as discussed in previous sections) explains how various barriers to the implementation of 

both the game and testing conditions (e.g. technology problems, inconsistent implementation) are likely 

to have influenced any potential for impact on student achievement.  

Data gathered in the teacher survey (end of evaluation), teacher focus groups and pupil focus groups 

indicated the main perceived outcomes (including unintended consequences and negative effects) of 

the intervention to be as follows: 

• The use of Sci-napse as a plenary and a revision tool in KS3 Science lessons, not necessarily 

an intended outcome as it was desirable that Q-Fire questions were posed at intervals 

throughout each lesson; 

• Engagement and enjoyment of pupils participating in KS3 Science lessons where Sci-napse 

was being implemented. Or conversely the disengagement of some pupils when working in 

teams to answer questions rather than individually; 

• Scepticism from teachers and pupils with regards to the potential benefits (or not) of the notion 

of points for a correct answer that can be risked; 

• A sometimes difficult to reconcile trade-off between striking a balance between fitting six Q-Fire 

questions into a lesson, maintaining the pace of the lesson, managing group/team work and 

covering the required content in a lesson.  

Perhaps Sci-napse is more useful as a pedagogical tool that teachers can draw on for particular 

purposes including revision and as a plenary or starter to recap lesson content, rather than planning it 
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into multiple consecutive lessons. Many teachers commented in the end of evaluation survey that it 

would be a useful revision tool, but it seems that this is how they saw it, rather than an intervention with 

the specific purpose of raising attainment. 

It worked really well as a revision tool, so linking back to topics or content they’d already done, it was 

really useful. 

 In focus groups and the end of evaluation survey, teachers conveyed that they would use Q-Fire quiz 

questions again (53% of teachers responding to questions about game-based and test-based either 

agreed or strongly agreed that they would).  

My students enjoyed it and it was, once we got into it, it was really easy and became part of the – my 

lessons and definitely would like to continue using the software. 

However, teachers also frequently commented that in its present state it was not very user friendly or 

intuitive, the main concern about its use was the amount of time it takes to set up in a lesson and the 

teaching time in a lesson that this takes up.  

The IPE clearly shows a mixed response to the various aspects of the Sci-napse intervention, there are 

aspects of it that are very similar to usual teaching (as observed in control lesson observations and from 

data in teacher interviews and survey) and aspects of it that were perceived by stakeholders as more 

useful than others. For example, the value of Q-Fire to pose questions and the bank of questions was 

seen as a useful teaching resource that would be even more useful if it was more user-friendly and 

easier to adapt questions and personalise them for particular classes or groups. Conversely teachers 

were sceptical about the value of the ‘uncertain reward’ (see p.56) and the potential for this to negatively 

affect morale if teams were ‘winning’ that had answered fewer questions correctly yet maximised points 

with the uncertain reward element of the intervention.  

To summarise, the approach to delivering the test-based and game-based conditions of Sci-napse (as 

per Table 3) was applied very flexibly in the intervention classes. It seems that for practical reasons 

(balancing curriculum content, classroom management and timings) the intervention conditions were 

not implemented as per protocol. This does not detract from the fact that stakeholders (both teachers 

and students) were largely positive about using Sci-napse as the format for a plenary or revision quiz, 

just that the ‘uncertain reward’ element was not perceived as a useful addition to this format. Data 

gathered from control class observations and in teacher and pupil focus groups showed that team or 

group work is relatively common in KS3 Science lessons and that both teachers and students are 

enthusiastic about the benefits of this for engagement and facilitating collaborative working in the 

classroom. Going forward, there are undoubtedly elements of the Sci-napse intervention conditions that 

are useful, but further work would be required to maximise its ease of use and relevance for a wider 

range of abilities of students.   
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Conclusion  

Interpretation 

In this pragmatic, three-arm randomised controlled efficacy trial we evaluated whether a test- or game-

based approach to whole-class teaching led to a significant improvement in Science knowledge and 

understanding of Year 8 pupils. This is the first, and consequently largest, trial to investigate the Sci-

napse intervention, in either the test- or game-based format. We found no evidence that either the test- 

or game-based intervention had an impact on science knowledge, as assessed by the GL Assessment’s 

Progress Test in Science 13 (PTS13). In fact, the effect sizes for the test- and game-based 

interventions, relative to the teaching as usual control group, were negative though small and not 

statistically significant (test-based -0.08 or one month’s less progress, p=0.38; game-based -0.05 or 

one month’s less progress, p=0.49). In the comparison between the two intervention arms, the effect 

size favoured the game-based group, but was very small, non-statistically significant and does not 

equate to any additional months’ progress (effect size 0.02, p=0.76). The conclusions did not materially 

change when missing pre- and post-test data were multiply imputed and the primary analysis rerun on 

this data, nor when the GL assessment pre-test was replaced as the measure of prior attainment 

covariate in the primary model with any of the four Key Stage 2 measures (reading, writing, mathematics 

or average fine grade score with teacher assessment adjustment). 

Compliance in this trial was a challenge to define and quantify. Use of the Q-Fire software which logs 

the number and frequency of the quiz questions asked during lessons was ultimately unfeasible.  Some 

schools were unable to use the online technology consistently (a third of teachers responding to the 

survey indicated that the internet connection in their classroom was unreliable or they could not load Q-

Fire for at least half of the time). In other schools, teachers shared login profiles so that it was not 

possible to reliably identify classes. Therefore, responses to the teacher survey were used to assess 

compliance; however, some teachers completed the survey for conditions they were not allocated to. It 

is not possible to be sure whether this is because they implemented the wrong condition to the class, 

they were assigned to teach more than one class during the course of the trial, or they completed 

sections of the survey erroneously. Assuming the teachers implemented the condition, the class was 

originally allocated to, only just over half satisfied the criteria for minimal compliance in the test-based 

group, and under a third in the game-based group, which required additional essential elements. The 

analysis accounting for non-compliance indicated that where the test-based intervention was at least 

minimally implemented, there is an indication of benefit (effect size 0.19) when comparing the outcomes 

of compliers in the test-based group to the control group. A lesser benefit was found when comparing 

the outcomes of compliers in the game-based group to the control group (effect size 0.05).  These 

results could imply that the use of the escalating points and the Wheel of Fortune may actually weaken 

the benefit of the use of quiz questions, whereas before the trial began it may have reasonably been 

assumed that the game-based intervention should be at least as beneficial as the test-based 

intervention.  These results are not statistically significant and so the indication of a positive effect could 

have occurred by chance.     

There was no statistically significant interaction between free school meal (FSM) status or gender with 

group allocation. This means that the effect of the interventions did not differ among FSM pupils and 

non-FMS pupils, nor among males or females, though the trial was not specifically powered to detect 

interactions.  

The trial achieved its aim for the recruited schools to have an average of at least 20% or above pupils 

eligible for FSM, with an average of 45%.  This is far higher than the current national average of around 

13%. Therefore, the results of the trial may be generalisable to schools with a higher than average 

percentage of pupils eligible for FSM. The visual comparison of the baseline data between the three 
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groups at randomisation and as analysed in the primary model indicates good balance at both time 

points, which reassures us that attrition at the post-test did not introduce any selection bias. 

The implementation and process evaluation (IPE) indicated that teachers and students were largely 

positive about the use of Sci-napse in their science lessons; however, there was considerable 

inconsistency in implementation, compounded by different approaches to training and problems with 

technology experienced by teachers implementing the intervention conditions. 

The intervention in both formats was provided free-of-charge to the evaluation schools and is available 

without charge to any school for the next three years. However, the trial does not provide evidence that 

the Sci-napse interventions, in either the test- or game-based formats, leads to a benefit for the pupils 

that were included in this study.   

Limitations  

Recruitment was challenging and the target sample size of 64 schools was not reached. 44 schools 

were recruited, and there was some loss to follow-up with one school dropping out after randomisation, 

and a proportion of pupils across most of the other schools not completing the post-test due to 

absenteeism; however, the overall attrition in the trial was not substantial at 22%. Since this was the 

first trial of the Sci-napse intervention, there was no prior evidence of the likely effect. The trial was 

powered to detect an effect size of 0.1 between any two of the trial arms. This is a smaller effect to 

power on than is usual in EEF-funded education trials; however, it reflects the hypothesis that the 

difference between the two intervention arms was likely to be smaller than between either of the two 

intervention arms and the control group. The difference between the groups that we observed was not 

statistically significant; consequently, chance may provide an explanation for the observed differences. 

However, the trial was underpowered to detect an effect size as small as 0.1 because some of the 

assumptions made at the planning stage were not borne out in the trial data. The original sample size 

assumed an average of 25 pupils per class, 6 classes per school, an ICC of 0.15 and a pre-post test 

correlation of 0.7. Ultimately, the observed pre-post test correlation was similar to that assumed in the 

sample size calculation at 0.73, but the ICC was higher at 0.18, and the average number of pupils per 

class was slightly lower at 20, with an average of 4.5 classes per school. These effects will have had a 

deleterious impact on the power of the study; therefore, the minimum detectable effect size at 80% 

power was around 0.16, far higher than the effects observed in the primary analysis. Compliance with 

the intervention was low and the IPE and teacher survey found evidence that the intervention (as per 

protocol) was not practical for teachers to use in all of their science lessons. Ideally at least 6 questions 

should be posed at evenly-spaced intervals throughout the lesson; however, difficulties in fitting the 

intervention condition(s) into lessons where specific amounts of curricula content have to be covered 

was widespread and so Q-Fire questions were most commonly posed all at once at the end of the 

lesson. 

Future research and publications 

This study contributes some evidence that introducing test- or game-based teaching methods in 

Science lessons in Key Stage 3 may not be beneficial on science knowledge and understanding and 

may actually be slightly harmful.  We recommend that if this trial were to be reproduced, school-level 

rather than class-level randomisation would be preferable, and an internal pilot trial with clearly defined 

progression criteria should be utilised.  However, our findings suggest that the current format of the 

interventions is not feasible for teachers to implement and so a future evaluation of these interventions 

in their current form would not be advised.  
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Appendix A: EEF cost rating 

Cost ratings are based on the approximate cost per pupil per year of implementing the intervention over 

three years. More information about the EEF’s approach to cost evaluation can be found here. Cost 

ratings are awarded as follows:  

Cost rating Description 

£ £ £ £ £ Very low: less than £80 per pupil per year. 

£ £ £ £ £ Low: up to about £200 per pupil per year. 

£ £ £ £ £ Moderate: up to about £700 per pupil per year. 

£ £ £ £ £ High: up to £1,200 per pupil per year. 

£ £ £ £ £ Very high: over £1,200 per pupil per year.  

 

 

  

https://educationendowmentfoundation.org.uk/public/files/Evaluation/Setting_up_an_Evaluation/EEF_guidance_to_evaluators_on_cost_evaluation_2016_revision_FINAL.pdf
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Appendix B: Security classification of trial findings 

Rating Criteria for rating 
Initial 
score 

 
Adjust  

Final 
score 

 Design Power Attrition9   

Adjustment 
for Balance 

[ 0 ]  

 

 

 

 

Adjustment 
for threats 
to internal 

validity 

[ 0 ]   

 

 
5  

Well conducted experimental 
design with appropriate 
analysis 

MDES < 
0.2 

0-10% 

   

4  Fair and clear quasi-
experimental design for 
comparison (e.g. RDD) with 
appropriate analysis, or 
experimental design with 
minor concerns about validity 

MDES < 
0.3 

11-20% 

    

3  Well-matched comparison 
(using propensity score 
matching, or similar) or 
experimental design with 
moderate concerns about 
validity 

MDES < 
0.4 

21-30% 

3   3 

2  
Weakly matched comparison 
or experimental design with 
major flaws 

MDES < 
0.5 

31-40% 

    

1  
Comparison group with poor 
or no matching (E.g. volunteer 
versus others) 

MDES < 
0.6 

41-50% 

    

0  

No comparator MDES > 
0.6 

over 50% 

    

 

• Initial padlock score: lowest of the three ratings for design, power and attrition = The design 

is a randomised controlled trial which has been powered to 0.14. However, there was pupil 

level attrition of 22%. Therefore, this trial should have 3 padlocks. 

• Reason for adjustment for balance (if made): The authors Table 13 only shows small pre-

test differences between groups and therefore there is no need to lose a padlock here.  

• Reason for adjustment for threats to validity (if made): No threats to validity are present 

except a small amount of evidence for contamination so no adjustment is needed. 

• Final padlock score: initial score adjusted for balance and internal validity = 3 padlocks.  

 

  

                                                      
9 Attrition should be measured at the pupil level (even for clustered trials) and from the point of randomisation to 
the point of analysis.  
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Appendix C: Memorandum of understanding 

Sci-napse Final Phase Randomised Controlled Trial Study  

MEMORANDUM OF UNDERSTANDING  

The Sci-napse project aims to develop and evaluate the use of digital technology to promote the active 

processing of knowledge, in order to ensure in-depth understanding and retention. The project will 

encourage learners in Year 8 Science to interact with resources and challenges projected on the 

whiteboard that are specially-designed to stimulate understanding, employing technology to facilitate 

whole-class responding and individual feedback to teams. This whole-class interaction will support the 

organisation, consolidation and rehearsal of curriculum concepts. Points will be available for correct 

answers, but the effect of introducing an aspect of luck into these challenges will also be explored as a 

second approach, since this is known to make frequent testing feel more engaging. Neuroscience 

research shows that an element of chance can help increase engagement and promotes transfer of 

knowledge into long-term memory. The impact of these two new approaches will be evaluated and 

compared with the “business as usual” approach using a randomised controlled trial (RCT). 

During this project, you will be contacted by both the Project Team (University of Bristol and 

Manchester Metropolitan University) who are responsible for developing and supporting the new 

teaching approaches and by the Evaluation Team (York Trials Unit, University of York) who are 

carrying out an independent evaluation of them.  

This memorandum of understanding (MoU) explains what your school’s participation in the study will 

entail. If you agree to take part and accept the terms and conditions outlined, please sign a copy of this 

form and return by email or mail to the contact provided at the end of this letter. 

Final Phase Randomised Controlled Trials (September 2016 – July 2017) 

Schools will be involved in delivering all 3 approaches and trials will involve ______ Year 8 science 

classes in your school being randomly assigned to one of these three approaches for the whole 

academic year: 

‘Business as usual’ Approach: The class is taught using the normal/usual teaching approach.  

Test-based Approach: Students work in randomly-allocated teams of three which are changed every 1-

2 weeks. Teams will respond to around 600 questions/challenges over the year using the provided (Q-

fire) software (e.g. minimum of 6 questions per hour, based on three hours of science per week). They 

will receive instant feedback and accumulate points for correct answers.  

Game-based Approach: This is similar to the test-based approach but the software is activated to 

present questions/challenges in the form of a game. For example, when answering each question, 

teams will be able to decide whether, should they answer correctly, they will chance losing or doubling 

their points for that challenge on a wheel of fortune. Teams accumulate points through learning and 

luck. 

Teachers will have access to questions and challenges covering the majority of the KS3 curriculum.  

They will also be able to create questions/challenges for the remaining portion of the curriculum 

themselves. The production of these will be significantly aided by sharing of such content between the 

60+ schools participating, and by support from the research team.  
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Use of Data  
 
All pupil data will be treated with the strictest confidence and will be stored in accordance 
with the Data Protection Act (1998). Named data will be matched with the National Pupil 
Database and shared with the Project Team, the Evaluation Team and the Education 
Endowment Foundation.  
 

All results will be anonymised so that no schools will be identifiable in the report or dissemination of any 

results. Confidentiality will be maintained and no one outside the Project Team and Evaluation Team 

will have access to the database 

 

Responsibilities of the Project Team: 
 

• To set-up an online training course to inform teachers on how to use the study software 

• Act as the first point of contact for any questions about the evaluation 

• Provide on-going support to the school 

• Provide information sheets for parents 

• Collect school level data 
 
Responsibilities of the Evaluation Team: 
 

• Conduct the random allocation 

• Collect class and pupil level data (including name, date of birth, UPN) 

• Request NPD data using pupil details 

• Analyse the data from the project 

• Disseminate the research findings  
 

Requirement for Schools 

I confirm that: 

• The school is not participating in another research project or evaluation (e.g. with science 

education in Year 8) that would interfere with development of the above approaches in Year 8 

Science.  

• Year 8 students will not undertake GL Assessment Progress Test in Science except as 

administered as part of the project at the end of the academic year. 

• At least three Year 8 classes and at least three science teachers (as agreed with the Project 

Team) will participate in the project throughout Year 8. Names of teachers and details of science 

classes (including UPNs), along with details of any setting or streaming by ability, will be provided 

to the Evaluation Team by the end of June 2016.  

• Participating teachers will complete the online training provided and seek help and advice from the 

Project Team if they have any queries or uncertainties about implementing the intervention. 

• The school will help researchers from the Project Team and the Evaluation Team to collect 

evaluation data in the following ways. Exact details depend on the outcome of a pilot study, but will 

probably involve  

• Administering a 40-minute science test to students at the beginning and end of the 

year under exam conditions  

• Participating teachers completing a short at the beginning and end of year. 

• Administering 3 short student questionnaires at the beginning, middle and end of the 

year.   
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• Facilitating a visit by the Project Team to observe 1 science lesson of each 

participating teacher. 

• For a randomly selected proportion of schools: facilitating a further two school visits 

by one or two researchers from the Evaluation Team to observe a science lesson, 

one towards the start and one towards the end of the study year, with short 

discussions with some of the science teaching staff and a member of the senior 

management team.   

• Schools will deliver letters to parents giving them information about the study and an opportunity to 

opt their child out of the data gathering process. They will inform the Evaluation Team of any 

responses arising, and permit the publication of anonymised data collected.  

• The school agrees to the Evaluation Team obtaining data on the evaluation cohort’s KS2 results 

from the National Pupil Database, and will provide the UPNs to enable this to be achieved. 

• Teachers will, at the earliest opportunity, notify the Project Team if there are support or operational 

issues which could prevent the effective use of the approaches. 

• If the school has to withdraw from the project for operational or other unavoidable reasons, it will 

notify the Evaluation Team straight away and wherever possible still provide test data for the 

evaluation. 

• The Project Team will attempt to remotely monitor use of the Q-fire software over the internet, and 

the school will prioritise responding to the Project Team’s queries regarding receipt of this data. 

• Teachers will provide valid email addresses and telephone contact numbers to the Evaluation 

Team and the Project Team, and agree to check communications regularly during the period of the 

research. 

• The school will facilitate access to the Q-fire web-site (to allow use of the software), ensure 

teacher access to a compatible browser (chrome/firefox or the latest version of internet explorer) 

and, where possible, access to appropriate technology for test-based and game-based 

approaches (ie student-owned mobile phones or school-owned tablets/laptops) 
 

 

 

Headteacher agreement 

I agree for my school ____________________________________________________to take part in 

the Sci-napse study and I accept the eligibility terms and conditions. 

Signature of Head Teacher: _____________________________________________ 

Name of Head Teacher:________________________________Date: ___/___/______ 

 

PLEASE RETURN TO:  

Dr Katie Blakemore, University of Bristol, Graduate School of Education, 35 Berkeley Square, Bristol 

BS8 1JA. Email contact: Katie.blakemore@bristol.ac.uk; 

OR 

Dr Sarah McNicol, Manchester Metropolitan University, All Saints Building, All Saints,Manchester, M15 

6BH. Email contact: S.McNicol@mmu.ac.uk. 
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Appendix D: Information letter to parents/carers and opt-out form 

 
 

YORK TRIALS UNIT, THE UNIVERSITY OF YORK 

 

Sci-napse project 
 

Information Sheet for Parents/Guardians 

 

          

 

Dear Parent/Carer 

 

We would like to request your permission for your child to take part in an educational research study. 

The following information explains why the research is being done and what it would involve for your 

child.  

 

The research is being conducted by York Trials Unit (YTU) which is part of the University of York and 

is involved in conducting many studies within schools. The main aim of this research is to find out what 

works in teaching and learning and why, and then use the evidence to improve education.  

 

This study will assess the effectiveness of Sci-napse, a way of teaching science using  

uncertain reward and digital technology to improve understanding and knowledge retention. The project 

will encourage learners in Year 8 Science to interact with resources and challenges projected on the 

whiteboard that are specially-designed to stimulate understanding, and to use technology for student 

response and feedback. Points will be available for correct answers, but the effect of introducing an 

aspect of luck into these challenges will also be explored, since this is known to make frequent testing 

feel more engaging.  

 

Scientific research suggests that an element of chance may increase engagement and help promote 

transfer of knowledge into long-term memory. We will conduct this pilot study with Year 8 classes in 

approximately 64 secondary schools in England and Wales. The headteacher of your child’s school has 

agreed to participate in this study.   

 

Classes will be randomly assigned to use one of three approaches: 

• ‘Business as usual’ Approach: The class is taught using the usual teaching approach.  

• Test-based Approach:  

• Students work in teams of three to five and, on average, will be given 6 questions/challenges 
per lesson submitting their answers electronically (where possible) or using cards. They will 
receive instant feedback and, if their answer is correct, will be given a set number of points.  

• Game-based Approach: This is similar to the test-based approach but the software is 
activated to present questions/challenges in the form of a game. For example, when 
answering each question, teams will be able to decide whether, should they answer correctly, 
they will chance losing or doubling their points for that challenge on a wheel of fortune. Teams 
gain points through a mixture of learning and luck and points escalate throughout the lesson. 
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The Year 8 classes will be assigned at random to use one of these three approaches, so your child has 

a one-in-three (33%) chance of being in a particular group. This evaluation will start in October 2016 

and end in July 2017.  

 

Pupils participating in the research study will be asked to complete a short science subject assessment 

in September and again towards the end of the summer term 2017. Data will be collected by GL 

Assessments on behalf of YTU. Your child’s scores will be seen by those who mark the assessments, 

the data analysts at the University of York, and by your child’s teachers. For the purpose of research, 

the responses will be linked with information about your child from the National Pupil Database (held 

by the Department for Education) and shared with the Department for Education, the Education 

Endowment Foundation (EEF), EEF’s data contractor FFT Education and (in an anonymised form) with 

the UK Data Archive. Pupils might also be asked about their attitudes and opinions about science, 

engagement and risk-taking, including specifically their opinion of Sci-napse, by filling in short 

questionnaires. This information will be seen by the research team and, in anonymised form, be put in 

the UK Data Archive. No individual pupil’s data will appear in any report about the research study.  

 

Your child’s data will be treated in the strictest confidence. It will be stored in accordance with the Data 

Protection Act and any individually-identifiable data will be destroyed by the end of 2019. We will not 

use your child’s name or the name of the school in any report arising from the research and you may 

withdraw your child at any time from the assessments. 

 

If you are happy for your child to take part in the assessments then you do not need to do 

anything.   

 

If you would rather your child did NOT take part in the assessments then please complete and return 

the opt-out form below to your child’s school by [X pm on Y date]. 

 

Please note that your consent is being requested for the assessments only, your child will still be taught 

according to the class allocation. 

 

If you would like further information about the evaluation please contact the Evaluation Coordinator, 

Louise Elliott, as louise.elliott@york.ac.uk  or 01904 321725. 

 

 

Yours faithfully 

 

 

Professor David Torgerson (University of York) 

 

mailto:louise.elliott@york.ac.uk
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Parent/Guardian opt-out form 

 

[SCHOOL NAME] 

 
If you do not permit your child to participate in the study, please complete this form and return it to your child’s teacher 

by 3:00 pm on (one week after receipt).   

 

 

I do not wish my child to take part in the research project. (If you do not want your child to take part, 

they will complete another piece of work set by their teacher when the other pupils are doing the tests) 

 

 

Pupil’s name: ............................................................................................. 

(Please print clearly) 

 

 

 

Form teacher’s Name: ............................................................................... 

 

 

 

 

Parent’s/Guardian’s name: ........................................................................ 

(Please print clearly) 

 

 

 

 

Parent’s/Guardian’s signature: ................................................................... 

 

 

Date………………………………………………………………………………… 
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Appendix E: School observation schedules 

 

Independent Evaluation of  

Sci-napse 

Classroom Observation 

(CONTROL) 

 

Teacher:              

School:           

Date:              

 

Observer:             

 

Number of children:         

 

Length of observation:      

Additional teaching support (e.g. TAs):     Yes / No 
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Mark the approximate points of whole class or team questions (if used) on the lesson timeline 

below: 

 

 

 

 

 

Questioning  Yes Partially No Notes 

Do pupils work in teams?     
 
 

Are questions answered in 
teams? 

    
 
 
 

Are digital devices used for 
teams or individuals to answer 
questions (please state)? 

    
 
 

Are questions spaced 
throughout the lesson? 

    
 

 
 

Are questions used in a variety 
of ways (e.g. multiple choice, 
recap from previous lesson, 
debate, challenge)? 

    
 
 
 

Are points awarded for correct 
answers to questions 
(Individual or team? Fixed or 
not?) 

    
 
 
 

Are electronic questions used 
(e.g. PPT presentations, 
SMART presentations)? 

    

Are quiz show templates used?     

Are Q&A used to explore 
question before answering? 

    

Are incorrect answers 
explored before revealing 
correct answer when 
questions are posed? 

    

Does feedback begin with 
telling students the correct 
answer? 

    

Are students allowed to 
discuss amongst themselves 
before answering? 

    

 

 

 

 

 

Start of lesson, 

0 mins 

End of lesson, 

……. mins 
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Student behaviour and 
engagement 

All Most Some Few Notes 

Students maintain focus (few 
off-task behaviours 

     
 
 
 
 

Students display collaborative 
behaviour (e.g. active listening, 
everyone participates…) 
 

     
 
 
 
 

Students are enthusiastic about 
being asked questions 
 
 

     
 
 
 
 

Students are enthusiastic about 
working in teams (if applicable) 
 
 

     
 
 
 
 

 

 

Additional notes: 
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Independent Evaluation of  

Sci-napse 

Classroom Observation 

(TEST)  
 

Teacher:    

School:   

Date:     

 

Observer:   

 

Number of children:   

Team sizes:  

   

 

Length of observation:  

Additional teaching support (e.g. TAs): No 
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Mark the approximate points of each Q-fire question on the lesson timeline below: 

 

 

 

 

 

The use of Q-fire questions: 

 Yes Partially No Notes 

An average of 6 questions per 
hour? 
 

    

Questions answered in teams 
(average 3 students per team)? 

    
 
 

Questions spaced throughout 
the lesson? 
 

    
 
 

Questions used in a variety of 
ways (e.g. multiple choice, recap 
from previous lesson, debate, 
challenge) 

    
 
 

Fixed points awarded for 
correct answers? 

    
 
 

Q&A used to explore question 
before teams asked to answer 

    

Students given time for 
discussion amongst 
themselves before answering 

    

Exploitation of teachable 
moments (i.e. revealing of 
correct and incorrect answers, 
explaining why correct or 
incorrect and explaining why)? 

    

Incorrect answers explored 
before revealing correct 
answer? 

    

Feedback begins with telling 
students the correct answer 

    

Q-fire software used (state 
alternative if this is not used)? 
 

    
 
 
 

Digital devices used for teams 
to answer (state alternative if this 
is not used)? 

    
 
 

Any technology problems? 
 
 

    

Student reactions to Q-fire in Sci-napse lessons 

Student reactions to Q-fire and 
wheel of fortune 

All Most Som
e 

Few Notes 

Start of lesson, 

0 mins 

End of lesson, 

……. mins 
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Students maintain focus (few 
off-task behaviours) 

     
 
 
 

Students display collaborative 
behaviour (e.g. active listening, 
everyone participates…) 
 

     

Students are enthusiastic about 
winning points 
 
 

     

 

 

Overall rating of fidelity of the ‘test’ condition: 

 

High (always and yes) 

 

 

Moderate (most of the time) 

 

 

Low (rarely or little of the time 
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Independent Evaluation of  

Sci-napse 

Classroom Observation 

(GAME) 

 

Teacher:              

School:           

Date:              

 

Observer:             

 

Number of children:         

Team sizes:        

   

 

Length of observation:      

Additional teaching support (e.g. TAs):     Yes / No 
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Mark the approximate points of each Q-fire question on the lesson timeline below: 

 

 

 

 

 

The use of Q-fire questions: 

Essential Yes Partially No Notes 

An average of 6 questions per 
hour? 
 

    
 
 

Questions answered in teams 
(average 3 students per team)? 

    
 
 
 

Questions spaced throughout 
the lesson? 
 

    
 
 

Questions used in a variety of 
ways (e.g. multiple choice, recap 
from previous lesson, debate, 
challenge)? 

    
 

Q&A used to explore question 
before teams asked to answer 

    
 
 

Students given time for 
discussion amongst 
themselves before answering 

    
 
 
 

Exploitation of teachable 
moments (i.e. revealing of 
correct and incorrect answers, 
explaining why correct or 
incorrect and explaining why)? 

    

Incorrect answers explored 
before revealing correct 
answer? 

    

Feedback begins with telling 
students the correct answer 

    

Use of bonus rounds and 
golden opportunity rounds? 

    

Escalating points used?     

Q-fire software used (including 
wheel of fortune, state alternative 
if this is not used)? 

    

Digital devices used for teams 
to answer (state alternative if this 
is not used) 

    

Start of lesson, 

0 mins 

End of lesson, 

……. mins 
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Any technology problems? 
 
 

    
 
 
 

 

 

Student reactions  

Student reactions to Q-fire and 
wheel of fortune 

All Most Som
e 

Few Notes 

Students maintain focus (few 
off-task behaviours 

     
 
 
 

Students display collaborative 
behaviour (e.g. active listening, 
everyone participates…) 
 

     

Students are enthusiastic about 
winning points 
 
 

     

Students are enthusiastic about 
risking points (game based 
only) 
 
 

     

 

Overall rating of fidelity of the ‘game’ condition: 

 

High (always and yes) 

 

 

Moderate (most of the time) 

 

 

Low (rarely or little of the time) 
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Appendix F: Teacher focus group schedule 

Sci-Napse School Focus Groups for Staff 

 

• Were you involved in the decision to take part in Sci-Napse? If yes, why did you want your 

school to take part? 

• How has the delivery of Sci-Napse compared to your expectations of it upon your school’s 

signup?  

• Are there any aspects of Sci-Napse that you find are particularly effective? Why? 

• How have the students reacted to Sci-Napse? 

• What do you think that the main benefits of Sci-Napse are, for you as a teacher and your 

students? 

o Do you think some students benefit from Sci-Napse more than others? 

• If you taught more than one condition in the trial were there any difficulties with this? Was it 

difficult to keep the different strands separate? 

• Can you tell us about any similarities you can see with your usual teaching practice and the 

Sci-napse intervention? 

• Test and game: how did you find the questions in the question bank? Were they appropriate 

for your students? Were you able to link them in with the content of your lessons easily? How 

easy was it to incorporate 6 questions per lesson? 

• How easy did you find it to incorporate the wheel of fortune and escalating points? Did you 

find it beneficial and in what ways? 

• Could you tell us about any actual or potential barriers to the successful delivery of Sci-

Napse? If so, how do you think these could be overcome? 

• Are there any particular aspects of Sci-Napse that you think need changing or improving? 

Why? 

• Did you attend a training day/access online training? Was the training helpful? How could it 

be improved? 

• What advice would you give a teacher or school contemplating using Sci-Napse in the future? 

• Have you got any other comments about Sci-Napse? 
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Appendix G: Pupil focus group schedule 

Independent Evaluation of Sci-Napse 

Focus group interviews with students 

 

Background: 

The purpose of the student focus groups is to explore students’ thoughts and feelings 

about the Sci-napse project; we are interested in their enthusiasm and attitudes. With 

students from control classes we are interested in how they perceive usual practice 

and their thoughts and feelings about this. The student focus groups provide an 

opportunity to identify any potential overlap between the three conditions that can be 

identified in what the students say.  

 

Voluntary Informed Consent: 

Teaching staff (or head teacher) will be able to give consent for the students to 

participate in the focus groups, but it will be important that the students themselves 

give voluntary and informed consent to participate at the beginning of each session 

after they have been given information about the focus groups.  

 

Focus group schedule: 

Introductions: 

Hi, my name is    and I am a researcher from the University of York.  

We are doing a research project about [your learning in science / the Sci-napse 

project]. We are interested in your views about [your learning in science / the Sci-

napse project]. Your [science teacher/head teacher/head of year] thought that you 

would be interested in talking to us.  

Are you happy to talk to us? 

We would like to record what you say today to make it easier for us to remember what 

has been said – it’s easier than trying to write everything down. Our research will be 

anonymous, no one will know who has said what and there will be no students or 

schools named in our report.  
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Are you still happy to talk to us? Do you have any questions?  

Control Test  Game  
Tell me about your science 
lessons, what do you enjoy 
the most? What helps you 
learn in science lessons? 

• What do you find fun 
in science lessons? 

• What do you find 
hard in science 
lessons? 

• What do you find 
helpful in science 
lessons? 

Tell me about your science 
lessons, what do you enjoy 
the most? What helps you 
learn in science lessons? 

• What do you find fun 
in science lessons? 

• What do you find 
hard in science 
lessons? 

• What do you find 
helpful in science 
lessons? 

Tell me about your science 
lessons, what do you enjoy the 
most? What helps you learn in 
science lessons? 

• What do you find fun in 
science lessons? 

• What do you find hard in 
science lessons? 

• What do you find helpful 
in science lessons? 

Does your science teacher 
ask you lots of questions in 
each lesson? How many do 
you think they ask in one 
lesson? 
 
Do you do quizzes with your 
teacher in science lessons? 
Get points? Work in teams? 
 
 

Can you tell me about Q-fire 
quiz questions 

• Does your teacher 
use Q-fire / PPT / 
another way? 

• Do you work in 
teams? How many of 
you? Does your 
teacher change the 
teams (how often)? 

• How many points do 
you get for getting a 
question right? 

• What do you think 
about the quizzes? 
Do you enjoy them? 

• Do you think the 
quizzes help you 
learn in science 
lessons? 

• Does your teacher go 
through the answers 
so you know why the 
correct answer is 
correct? 

Can you tell me about Q-fire quiz 
questions 

• Does your teacher use Q-
fire / PPT / another way? 

• Do you work in teams? 
How many of you? Does 
your teacher change the 
teams (how often)? 

• How many points do you 
get for getting a question 
right? 

• What do you think about 
the quizzes? Do you 
enjoy them? 

• Do you think the quizzes 
help you learn in science 
lessons? 

• Does your teacher go 
through the answers so 
you know why the correct 
answer is correct? 

Would you change anything 
about your science lessons? 
Can you think of anything that 
would make it easier for you to 
learn or more enjoyable? 

Would you change anything 
about your science lessons? 
Can you think of anything that 
would make it easier for you to 
learn or more enjoyable? 

Tell me about the wheel of 
fortune 
What do you think about the wheel 
of fortune? Do you like having this? 

  Would you change anything about 
your science lessons? Can you 
think of anything that would make 
it easier for you to learn or more 
enjoyable? 
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Appendix H: End of evaluation teacher survey 

Sci-napse teacher survey 2017 
We are interested in your experiences of participating in the Sci-napse evaluation in the academic year 

2016/17. This includes your experiences if you taught only a control (business as usual) class.  There 

are three strands to your school’s participation in the Sci-napse evaluation: Control (business as 

usual/usual teaching), Test (use of the six questions for teams of pupils with or without the Q-fire 

software and points awarded for correct answers), Game (as test but with the addition of the wheel of 

fortune and the opportunity to escalate points). We understand that due to timetabling you may have 

taught more than one of the above conditions. In this instance we would ask that you answer the 

questions for each condition trying to think only about the class that you have taught this academic year 

in that condition. If you have taught more than one condition we will also ask you some questions about 

any challenges you faced in teaching in more than one condition simultaneously. 

 

Please be assured that all responses to this survey will be confidential, all data used will be fully 

anonymised. The survey should take between 10-20 minutes to complete.     Thank you for your time 

 

End of Block: Intro and pre-amble 
 

Start of Block: All respondents - biographical info 

 

Q2.1 Your name 

________________________________________________________________ 
 

 

 

Q2.2 School name 

________________________________________________________________ 
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Q2.3 Age group 

o 25 or under  

o 26 - 35  

o 36 - 45  

o 46 - 55  

o 55 or over  
 

 

 
 

Q2.4 What is the duration of a typical science lesson in your school in minutes? 

________________________________________________________________ 
 

 

 
 

Q2.5 Are you a trainee teacher or an NQT? 

o Trainee teacher  

o Newly qualified teacher  

o Neither  
 

 

 
 

Q2.6 How many years have you been teaching for? 

o 1-5 years  

o 5-10 years  

o More than 10 years  
 

End of Block: All respondents - biographical info 
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Start of Block: All respondents - Sci-napse info 

 
 

Q3.1  Are you the lead teacher for the Sci-napse project in your school (i.e. the main contact for Bristol 

or MMU)? 

o Yes  

o No  
 

 

 
 

Q3.2 Which conditions have you taught in the Sci-napse evaluation (Academic year 2016/2017)? (select 

one option only) 

o Control only (teaching as usual)  

o Test only (questions in teams with fixed points)  

o Game only (questions in teams with points AND wheel of fortune)  

o Control and test  

o Test and game  

o Control and game  
 

 

 
 

Q3.3 Have you been involved in the Sci-napse evaluation since the beginning of this academic year? 

o Yes  

o No  
 

 

 

Q3.4 Please enter the month that you became involved in the Sci-napse evaluation. 

________________________________________________________________ 
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Q3.5 At the time of completing this questionnaire, are you still using Sci-napse for game and/or test 

lessons? 

o Yes  

o No  
 

 

 

Q3.6 When (approximately) did you stop using Sci-napse for game and/or test lessons? 

o Less than 1 week ago  

o Approximately 1 month ago  

o It has been 2 months or more (please state how long) 
________________________________________________ 

 

 

 

Q3.7 Can you describe the main reason why you are no longer using Sci-napse for game and/or test 

lessons... 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q3.8 What training did you receive before the Sci-napse project commenced in your school? 

o On-line training (via the Sci-napse website)  

o Face to face training  

o No training  

o Other (please state) ________________________________________________ 
 

 

 
 

Q3.9 I found the training I received sufficient to enable me to utilise all aspects of Sci-napse in my 

lessons... 

o Strongly agree  

o Agree  

o Neither agree nor disagree  

o Disagree  

o Strongly disagree  
 

End of Block: All respondents - Sci-napse info 
 

Start of Block: Control ONLY 

 

Q4.1 Please answer these questions only in relation to the control classes that you have taught as part 

of the Sci-napse evaluation 2016/2017 

 

 

 
 

Q4.2 On average how many 'whole class' questions do you ask your control class during a lesson? 

________________________________________________________________ 
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Q4.3 Does your lesson planning routinely involve planning at what time points to ask specific questions 

or groups of questions within a lesson? 

o Yes  

o No  
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Q4.4 Please indicate the extent to which these statements are reflective of your teaching of control 

class(es) for the Sci-napse evaluation 2016/2017... 

 
Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

I put my class 
into teams to 
ask them 
questions on a 
regular basis 
(i.e. at least 
once a week)  

o  o  o  o  o  

I use sets of 
questions in 
my lessons. 
Students, or 
teams of 
students, get 
points for 
answering 
questions 
correctly  

o  o  o  o  o  

I ask my class 
questions 
using 
computer 
software (e.g. 
PowerPoint, 
SMART...)  

o  o  o  o  o  

I use quiz 
templates (e.g. 
multiple choice 
quizzes like 
'Who Wants to 
be a 
Millionaire') to 
ask my class 
questions  

o  o  o  o  o  

 

 

End of Block: Control ONLY 
 

Start of Block: Game ONLY 

 

Q5.1 Please answer these questions only in relation to the game classes that you have taught as part 

of the Sci-napse evaluation 2016/2017 

 

 

 
 



  Sci-napse 
  Evaluation Report 

88 
 

Q5.2 On average how many Sci-napse quiz questions do you ask over the course of one lesson? 

________________________________________________________________ 
 

 

 
 

Q5.3 On average how many students are in each team to answer the Sci-napse quiz questions? 

o 3 students  

o 4-6 students  

o More than 6 students  

o The students work individually  

o The students work in pairs  

o Other (please state) ________________________________________________ 
 

 

 
 

Q5.4 Usually the Sci-napse quiz questions I ask in each lesson are... 

o Posed individually at evenly spaced intervals throughout the lesson  

o Posed in sets of 2 or 3 questions at a time throughout the lesson  

o All posed at the beginning of each lesson  

o All posed at the end of each lesson, like a plenary  

o Other (please state) ________________________________________________ 
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Q5.5 I have used Sci-napse quiz questions with my game class(es) in... 

o Almost all of my lessons  

o Most of my lessons  

o Some of my lessons  

o Few of my lessons  

o None of my lessons  
 

 

 
 

Q5.6 I have used escalating points in... 

o Almost all of my lessons  

o Most of my lessons  

o Some of my lessons  

o Few of my lessons  

o None of my lessons  
 

 

 
 

Q5.7 I have used the wheel of fortune in... 

o Almost all of my lessons  

o Most of my lessons  

o Some of my lessons  

o Few of my lessons  

o None of my lessons  
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Q5.8 Reflecting on your time teaching in the game based strand of the Sci-napse project, please 

indicate the extent to which you agree with the following statements… 

 
Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

It was easy to 
integrate Sci-
napse 
questioning 
into my lesson 
planning  

o  o  o  o  o  

I feel confident 
using Sci-
napse 
questioning in 
my teaching  

o  o  o  o  o  

It was easy to 
integrate Sci-
napse 
questioning 
when teaching 
my lessons  

o  o  o  o  o  

The question 
bank was 
comprehensive 
and covered 
the Year 8 
curriculum 
adequately  

o  o  o  o  o  

The questions 
in the question 
bank were 
pitched 
appropriately 
for the students 
in my class  

o  o  o  o  o  

I randomised 
my students to 
new teams 
every two 
weeks  

o  o  o  o  o  

I used at least 6 
Sci-napse 
questions in 
the majority of 
my lessons  

o  o  o  o  o  
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Q5.9 Reflecting on your time teaching in the game based strand of the Sci-napse project, please 

indicate the extent to which you agree with the following statements in relation to students in your 

game class: 
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Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

My students 
have engaged 
positively with 
the Sci-napse 
questions in 
lessons  

o  o  o  o  o  

Using Sci-
napse quiz 
questions has 
had a positive 
impact on the 
attainment of 
my students  

o  o  o  o  o  

Using 
Scipnapse quiz 
questions has 
increased the 
engagement of 
my students in 
their science 
lessons  

o  o  o  o  o  

Using Sci-
napse quiz 
questions is a 
good way to 
check student 
understanding 
in a lesson  

o  o  o  o  o  

My students 
have engaged 
positively with 
the wheel of 
fortune and 
escalating 
points  

o  o  o  o  o  

My students 
liked to take a 
risk with the 
wheel of 
fortune to earn 
more points  

o  o  o  o  o  

My students 
have made 
good progress 
in the lessons 
where we have 
used the game 
based 
approach  

o  o  o  o  o  
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My students 
actively 
collaborate 
with their peers 
in lessons 
when we use 
the Sci-napse 
quiz questions  

o  o  o  o  o  

Many of my 
students have 
found the team 
work element 
of the Sci-
napse quiz 
questions too 
challenging  

o  o  o  o  o  

 

 

 

 
 

Q5.10 Based on my experiences in 2016/17 school year, I would recommend Sci-napse quiz questions 

to other science teachers... 

o Strongly agree  

o Agree  

o Neither agree nor disagree  

o Disagree  

o Strongly disagree  
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Q5.11 Based on my experiences in 2016/17 school year, I would recommend using the wheel of fortune 

to other science teachers 

o Strongly agree  

o Agree  

o Neither agree nor disagree  

o Disagree  

o Strongly disagree  
 

 

 
 

Q5.12 Do you think that some groups of students have seen more benefits from using the game based 

approach than others? (Please check all that apply) 

▢ Girls  

▢ Boys  

▢ Higher ability students  

▢ Middle ability students  

▢ Lower ability students  

▢ Students with additional needs  

▢ Students who have English as an additional language  

▢ No groups of students in particular  

▢ Other (please state) ________________________________________________ 

 

End of Block: Game ONLY 
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Start of Block: Test and Game technology questions 

 
 

Q6.1 Internet access in the teaching rooms used for Sci-napse is reliable... 

o Always  

o Most of the time  

o About half the time  

o Not very often  

o Never  
 

 

 
 

Q6.2 I was able to load up Q-fire in my classroom and use the quiz questions with my students... 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
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Q6.3 If unable to access Q-fire in a lesson, I was able to use an alternative to the on-line Sci-napse 

questions (e.g. questions on a PowerPoint slide show or similar)... 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
 

 

 
 

Q6.4 Students were able to use web connected devices (also including tablets, mobile phones, laptops 

etc...) in their teams to answer Sci-napse questions? 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
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Q6.5 Students were unable or not always able to use web-connected devices in their teams when 

answering Sci-napse quiz questions in lessons because... (please select all that apply) 

▢ We do not have access to web-connected devices in school  

▢ It is difficult to book access to web-connected devices in the school or our department 

as they are shared  

▢ Problems with WiFi in school make it difficult for web connected devices to work all of 

the time  

▢ Students are not allowed to use their own web-connected devices in school (e.g. 

tablets, mobile phones, laptops etc...)  

▢ Other (please state) ________________________________________________ 

 

 

 
 

Q6.6 When unable to use web-connected devices (also including tablets, mobile phones, laptops etc...) 

I used an alternative for teams to answer Sci-napse quiz questions... 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
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Q6.7 I was able to use the wheel of fortune in the Q-fire software when teaching using the Sci-napse 

quiz questions... 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
 

 

 
 

Q6.8 If unable to use the wheel of fortune in the Q-fire software I used the alternative cardboard wheel 

instead... 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
 

 

 
 

Q6.9 Mobile phones (or tablets) are one method by which students can answer Sci-napse questions in 

their teams Which statement most accurately describes the mobile phone policy in your school? 

o Students are not allowed to use personal mobile phones or tablets in lessons under any 
circumstances, but they are allowed them in school  

o Students are not permitted to have personal mobile phones or tablets in school at all  

o Students are allowed to use personal mobile phones or tablets under teacher direction for 
educational purposes (including Q-fire quiz question)  
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Q6.10 Think about your experiences of using Q-fire, please indicate the extent to which you agree with 

the following statements: 

 
Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

The Q-fire 
software was 
easy to 
understand 
and use  

o  o  o  o  o  

It was easy to 
use the Q-fire 
software to 
create my own 
questions and 
edit existing 
questions  

o  o  o  o  o  

I experienced 
difficulties with 
the Q-fire 
software  

o  o  o  o  o  
 

 

 

 

Q6.11 Please can you tell us a bit more about the difficulties that you experienced... 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: Test and Game technology questions 
 

Start of Block: Comparison questions (control and game) 
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Q7.1 Reflecting on your experiences of teaching a control class (or classes) alongside classes in the 

game based approach, how much would you agree or disagree with the following statements? 

 
Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

My students in 
control classes 
(business as 
usual) have 
made similar 
progress to 
those in my 
'game' class  

o  o  o  o  o  

It was easy to 
separate the 
teaching 
approaches I 
used with my 
control and 
game classes  

o  o  o  o  o  

I used Sci-
napse with my 
control classes 
too  

o  o  o  o  o  
I used the 
wheel of 
fortune with 
my control 
classes too  

o  o  o  o  o  

I felt like my 
control classes 
were missing 
out by them 
not having 
access to Sci-
napse and the 
wheel of 
fortune  

o  o  o  o  o  

 

 

 

 

Q7.2 Please explain why you think students in control and game classes have not made similar 

progress 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 
 

End of Block: Comparison questions (control and game) 
 

Start of Block: Free text questions 

 

Q8.1 Do you have any additional comments about the Independent Evaluation of Sci-napse (run by 

York Trials Unit)? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 

Q8.2 Do you have any additional comments about your experiences of any aspect of the Sci-napse 

intervention (e.g. training, software, your experiences of teaching with this approach)? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: Free text questions 
 

Start of Block: Playfulness 

  
 



  Sci-napse 
  Evaluation Report 

103 
 

Q9.1 Please indicate the extent to which you agree or disagree with the following statements.  
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Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

I get very 
animated 
when I am 
enthusiastic 
about 
something  

o  o  o  o  o  

I enjoy 
improvising  o  o  o  o  o  
I enjoy 
clowning 
around  o  o  o  o  o  
I find it difficult 
to sit still  o  o  o  o  o  
Conversation 
comes easily 
to me  o  o  o  o  o  
I like to tell 
jokes  o  o  o  o  o  
I prefer my own 
company to 
that of others  o  o  o  o  o  
People say 
that I am 
unpredictable  o  o  o  o  o  
I consider 
myself to be a 
naturally funny 
person  

o  o  o  o  o  
I feel shy 
around 
strangers  o  o  o  o  o  
I tend to talk 
very quickly  o  o  o  o  o  
I often act on 
the spur of the 
moment  o  o  o  o  o  
I use humour 
to break the ice 
with new 
people  

o  o  o  o  o  

I like going to 
parties  o  o  o  o  o  
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I want to try as 
many new 
experiences as 
possible  

o  o  o  o  o  
It takes a lot to 
make me 
excited  o  o  o  o  o  
I do not like to 
take risks  o  o  o  o  o  
I would rather 
watch than 
take part in an 
activity  

o  o  o  o  o  

I find it difficult 
to make friends  o  o  o  o  o  
I often make 
myself laugh  o  o  o  o  o  

 

 

End of Block: Playfulness 
 

Start of Block: End of survey 

 

Q10.1 Thank you for taking the time to complete this survey, we really appreciate your input into the 

evaluation of the Sci-napse project 2016/17. If you have any questions about the evaluation please do 

not hesitate to contact Louise Elliott at York Trials Unit, University of York (louise.elliott@york.ac.uk).    

    

Please click NEXT to submit your survey 

 

End of Block: End of survey 
 

Start of Block: Test ONLY 

 

Q11.1 Please answer these questions only in relation to the test classes that you have taught as part 

of the Sci-napse evaluation 2016/2017 

 

 

 
 

mailto:louise.elliott@york.ac.uk)
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Q11.2 On average how many Sci-napse quiz questions do you ask over the course of one lesson? 

________________________________________________________________ 
 

 

 
 

Q11.3 On average how many students do you place in each team to answer the Sci-napse quiz 

questions? 

o 3 students  

o 4-6 students  

o More than 6 students  

o The students work individually  

o The students work in pairs  

o Other (please state) ________________________________________________ 
 

 

 
 

Q11.4 Usually, the Sci-napse quiz questions I ask in each lesson are... 

o Posed individually at evenly spaced intervals throughout the lesson  

o Posed in sets of 2 or 3 questions at a time throughout the lesson  

o All posed at the beginning of each lesson  

o All posed at the end of each lesson, like a plenary  

o Other (please state) ________________________________________________ 
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Q11.5 I have used Q-fire quiz questions with my test class(es) in... 

o Almost all of my lessons  

o Most of my lessons  

o Some of my lessons  

o Few of my lessons  

o None of my lessons  
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Q11.6 Reflecting on your time teaching in the test based strand of the Sci-napse project, please indicate 

the extent to which you agree with the following statements… 

 
Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

It was easy to 
integrate Sci-
napse 
questioning into 
my lesson 
planning  

o  o  o  o  o  

I feel confident 
using Sci-
napsequestioning 
in my teaching  

o  o  o  o  o  
It was easy to 
integrate Sci-
napse 
questioning when 
teaching my 
lessons  

o  o  o  o  o  

The question 
bank was 
comprehensive 
and covered the 
Year 8 curriculum 
adequately  

o  o  o  o  o  

The questions in 
the question bank 
were pitched 
appropriately for 
the students in 
my class  

o  o  o  o  o  

I randomised my 
students to new 
teams every two 
weeks  

o  o  o  o  o  
I used at least 6 
Sci-napse 
questions in the 
majority of my 
lessons  

o  o  o  o  o  
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Q11.7 Reflecting on your time teaching in the test based strand of the Sci-napse project using, please 

indicate the extent to which you agree with the following statements in relation to students in your test 

class: 
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Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

My students 
have engaged 
positively with 
the Sci-
napsequestions 
in lessons  

o  o  o  o  o  

Using Sci-
napse quiz 
questions has 
had a positive 
impact on the 
attainment of 
my students  

o  o  o  o  o  

Using Sci-
napse quiz 
questions has 
increased the 
engagement of 
my students in 
their science 
lessons  

o  o  o  o  o  

Using Sci-
napse quiz 
questions is a 
good way to 
check student 
understanding 
in a lesson  

o  o  o  o  o  

My students 
have made 
good progress 
in lessons 
where we have 
used the test 
based 
approach  

o  o  o  o  o  

My students 
actively 
collaborate with 
their peers in 
lessons when 
we use the Sci-
napse quiz 
questions  

o  o  o  o  o  

Many of my 
students have 
found the team 
work element of 
the Sci-napse 
quiz questions 
too challenging  

o  o  o  o  o  
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Q11.8 Based on my experiences in 2016/17 school year, I would recommend Sci-napse quiz questions 

to other science teachers... 

o Strongly agree  

o Agree  

o Neither agree nor disagree  

o Disagree  

o Strongly disagree  
 

 

 

Q11.9 Please explain your answer, why would you recommend or not recommend Sci-napse quiz 

questions to other science teachers? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q11.10 Do you think that some groups of students have seen more benefits from using the test based 

approach than others? (Please check all that apply) 

▢ Girls  

▢ Boys  

▢ Higher ability students  

▢ Middle ability students  

▢ Lower ability students  

▢ Students with additional needs  

▢ Students who have English as an additional language  

▢ No groups of students in particular  

▢ Other (please state) ________________________________________________ 

 

End of Block: Test ONLY 
 

Start of Block: Comparison questions (test and game) 
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Q12.1 Reflecting on your experiences of teaching a test class (or classes) alongside class or classes 

in the game based approach, how much would you agree or disagree with the following statements? 

 
Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

My students in 
test class(es) 
have made 
similar 
progress to 
those in my 
'game' 
class(es)  

o  o  o  o  o  

It was easy to 
separate the 
teaching 
approaches I 
used with my 
test and game 
classes  

o  o  o  o  o  

I used wheel of 
fortune with 
my test 
classes too  

o  o  o  o  o  
I felt like my 
test classes 
were missing 
out by them 
not having 
access to the 
wheel of 
fortune  

o  o  o  o  o  

 

 

 

 

Q12.2 Please explain why you think students in test and game classes have not made similar progress 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: Comparison questions (test and game) 
 

Start of Block: Test technology questions 
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Q13.1 Internet access in the teaching rooms used for Sci-napse is reliable... 

o Always  

o Most of the time  

o About half the time  

o Not very often  

o Never  
 

 

 
 

Q13.2 I was able to load up Q-fire in my classroom and use the quiz questions with my students... 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
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Q13.3 If unable to access Q-fire in a lesson, I was able to use an alternative to the on-line Sci-napse 

questions (e.g. questions on a PowerPoint slide show or similar)... 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
 

 

 
 

Q13.4 Students were able to use web connected devices (also including tablets, mobile phones, laptops 

etc...) in their teams to answer Sci-napse questions? 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
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Q13.5 Students were unable or not always able to use web-connected devices in their teams when 

answering Sci-napse quiz questions in lessons because... (please select all that apply) 

▢ We do not have access to web-connected devices in school  

▢ It is difficult to book access to web-connected devices in the school or our department 

as they are shared  

▢ Problems with WiFi in school make it difficult for web connected devices to work all of 

the time  

▢ Students are not allowed to use their own web-connected devices in school (e.g. 

tablets, mobile phones, laptops etc...)  

▢ Other (please state) ________________________________________________ 

 

 

 
 

Q13.6 When unable to use web-connected devices (also including tablets, mobile phones, laptops 

etc...) I used an alternative for teams to answer Sci-napse quiz questions... 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
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Q13.7 Mobile phones (or tablets) are one method by which students can answer Sci-napse questions 

in their teams Which statement most accurately describes the mobile phone policy in your school? 

o Students are not allowed to use personal mobile phones or tablets in lessons under any 
circumstances, but they are allowed them in school  

o Students are not permitted to have personal mobile phones or tablets in school at all  

o Students are allowed to use personal mobile phones or tablets under teacher direction for 
educational purposes (including Sci-napse quiz question)  

 

 

 
 

Q13.8 Think about your experiences of using Q-fire, please indicate the extent to which you agree with 

the following statements: 

 
Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

The Q-fire 
software was 
easy to 
understand 
and use  

o  o  o  o  o  

It was easy to 
use the Q-fire 
software to 
create my own 
questions and 
edit existing 
questions  

o  o  o  o  o  

I experienced 
difficulties with 
the Q-fire 
software  

o  o  o  o  o  
 

 

 

 

Q13.9 Please can you tell us a bit more about the difficulties that you experienced... 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 
 

End of Block: Test technology questions 
 

Start of Block: Comparison questions (control and test) 

 
 

Q14.1 Reflecting on your experiences of teaching a control class alongside classes in the test based 

approach how far would you agree or disagree with the following statements? 

 
Strongly 
agree 

Agree 
Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

Students in my 
control class 
(usual 
teaching) have 
made similar 
progress to 
those in my 
'test' class  

o  o  o  o  o  

It was easy for 
me to separate 
the teaching 
approaches I 
used with my 
control and 
test classes  

o  o  o  o  o  

I used Sci-
napse with my 
control classes 
too  

o  o  o  o  o  
I felt like my 
control classes 
were missing 
out by them 
not having 
access to Sci-
napse  

o  o  o  o  o  

 

 

 

 

Q14.2 Please explain why you think students in your control and test classes have not made similar 

progress... 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: Comparison questions (control and test) 
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Appendix I: Open responses to technology problems questions 

(reproduced ad litteram) 

 

Q6.11 (Test and game technology questions) 

Please can you tell us a bit more about the difficulties that you experienced... 

It wouldn't connect or load quite often. 
The questions did not always match the content of lessons. 

Filtering the questions  

It would not load. It took 10 mins to load once.  
It was hard to make questions and quizzes and sometimes students internet would crash 
during game phase and responses had to be entered manually. 
The online software crashed a lot and did not load for the students or myself 

No 

difficult to set up 
Questions were a little to difficult for a low ability group so didn't use them most of the 
time 

the system stalled often 

Na 
Time taken to load questions.  
Tablets losing link and points mid game 
Unsure how to upload quality images to questions.  
Laborious task to create your own questions. 
Lack of questions suitable for lower ability pupils. 
Does not work with Chromebooks 

Difficult to use 

School IT issues and slow running systems. 
I was able to make quizzes using the q-fire software but unable to play the quizzes with my 
groups.  Whenever I tried the software would crash and an error sign would appear. 
I therefore created my own questions on powerpoint and my own wheel of fortune for the 
game based learning. 

Difficult to add questions to library 
Not saving completed quizzes. Having to enter marks multiple times  
kept stopping or crashing - this was difficult in the middle of lessons so as a department 
we decided to use MCQs on powerpoint instead. This was more reliable  

 

Q13.9 (Test only technology questions) 

In the initial weeks we kept on getting locked out so as a consequence went to writing our 
own questions to test prior knowledge 

Site not working 
Sometimes the software would not load. The software could not be set up for a session in 
advance.  
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Making my own questions - needed practice 
Found it difficult to set up quizzes without any training 

It didn't work 
Chose questions from the question bank but they were not present in my quizzes when I 
tried to write them 
Connection issues. Pupils were kicked from games a lot 

No difficulties. 
Editing tests that were there, copying questions from different tests that I thought were 
appropriate. 
Not very user friendly. A help guide would have been useful. 
I could not upload pictures to integrate in my questions. The just would not show. 

Getting used to it. 
We had to print out and laminate the answer cards.  The synapse software was time 
consuming to plan questions.  The question bank provided was too challenging for my 
classes.    
It kept crashing as it loaded or after making a quiz - so when I was ready to start it- it 
would not load. There were many issues on our end of the program.  

Refused to work on system due to many faults in our network not a fault of the project but 
difficulties on our side 

 

Appendix J: Stata analysis code for primary outcome model 

 

mixed p2_totalrawscore p1_totalrawscore i.allocation || schoolid: || classid:, robust 

p2_totalrawscore – GL post-test score 

p1_totalrawscore – GL pre-test score 
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