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Background/Context:  
Research shows that 1 in 5 randomised control trials (RCTs) in education include some form 
of implementation process evaluation (IPE; Connolly et al., 2018). However, there is limited 
connection between insights from the IPE to the impact evaluation which is vital for 
understanding how a specific intervention works in individual contexts. It can also provide 
vital insights into the scaling of interventions beyond feasibility/efficacy trials, where there 
are high levels of researcher control.  
 
Purpose/Objective/Research Question:  
The current IPE focuses on a maths app intervention that was empirically evaluated through 
a pupil level RCT (see Outhwaite et al., 2018). This IPE builds on the reported quantitative 
data analysis of learning outcomes and addresses two research questions: 
 
RQ1: How was the maths app intervention implemented in individual participating schools?  
RQ2: Is there a relationship between identified implementation themes and children’s 
learning outcomes with the maths apps?   
 
This pupil level RCT was conducted as a feasibility trial, prior to a larger scale efficacy trial of 
the same maths app intervention (see Nunes et al., 2019). As such, this study was 
exploratory. Previous research suggests that the introduction of technology alone into the 
classroom will not necessarily equal learning gains (Couse & Chen, 2010). Following, it was 
thought that individual school contexts and implementation narratives may be associated 
with how well children benefited from the intervention.  
 
Setting:  
The current study was conducted in 11 schools across the East Midlands, United Kingdom. 
The participating schools represented a range of socio-economic and multi-cultural 
backgrounds.  
 
Population/Participants/Subjects:  
A final sample of 389 children aged 4-5 years old took part in the pupil level RCT across 11 
participating schools. Descriptive data for participating teachers was collected through a 



self-report, end-of-project feedback questionnaire. The mean average number of years 
teaching experience for participating teachers was 9.92 (SD = 7.86). Teachers identifying as 
‘experienced’ with technology represented 77% of the sample, while the remaining 23% 
identified as having ‘limited experience’. 
 
Intervention/Program/Practice:  
The maths apps at the focus of this study have been developed by onebillion, an educational 
not-for-profit organisation. The apps are designed to support the acquisition of core basic 
mathematical concepts in Number, Shape, Space and Measure. Across the participating 
schools, children were randomly allocated to one of three groups: 1) the treatment group 
used the maths app intervention in addition to regular mathematics instruction, 2) the time-
equivalent treatment group used the maths app intervention instead of a daily small group-
based mathematics activity, thus time spent learning mathematics was equivalent to 
children in 3) the control group who continued to receive standard teacher-led 
mathematical instruction. In Group 1 and Group 2, the maths app intervention was 
implemented by classroom teachers for 30 minutes per day across 12 consecutive weeks. 
Children used the maths apps independently, with headphones, in a quiet area of their 
usual classroom environment.  
 
Research Design:  
The current study adopted a pragmatic, relativist, mixed-methods approach (Tashakkori & 
Teddlie, 2010) and was conducted in two phases relative to the two research questions. 
Phase 1 was primarily qualitative and employed an inductive, bottom-up approach to 
identify implementation themes in the data (Punch, 2013). Phase 2 drew upon a structured 
judgements methodology (Clarke, 2004) within a determinant theoretical framework 
(Nilsen, 2015). 
 
To ensure the validity (authenticity) and reliability (trustworthiness) of the qualitative 
findings and consequent interpretations the following measures were taken: member 
checking, thick detailed descriptions, familiarity with participating schools, addressing 
demand effects, and audit trial.  
 
Data Collection and Analysis: 
Phase 1 drew upon data collected through narrative direct observations of intervention 
implementation across the 11 participating schools and self-report interviews with the 
participating teachers. Data was aggregated and coded using an inductive, bottom- up 
approach. Two cycles of open data coding were conducted to ensure the data was saturated 
and data codes were exclusive, exhaustive and consistent. A thematic analysis was then 
conducted to identify implementation themes.  
 
Phase 2 utilised a structured judgements approach to generate a descriptive summary for 
each school that conveyed individual experiences of implementation the maths app 
intervention. Then a systematic quantitative framework (3-point Likert scale) was designed 
and applied to the descriptive summaries to assess the variability in implementation in each 
school. This procedure generated a quantitative index of intervention implementation for 
each school.  
 



To examine the relationship between the implementation themes and children’s learning 
outcomes in response to the maths app intervention, spearman’s rho correlations were 
conducted between the quantitative index of intervention implementation and within-
group effect sizes (Cohen’s d) of children’s learning gains. Any significant correlations were 
then inputted into a linear regression.  
 
Findings/Results:  
Results from Phase 1 identified four implementation themes; ‘teacher support’ (e.g. 
technical support and behavioural management), ‘teacher supervision’(e.g. constant and 
consistent), ‘intended implementation’ (e.g. child had own iPad and calm classroom 
environment) and ‘established routine’ (e.g. consistent implementation timing and 
dedicated classroom space).  
 
Results from Phase 2 showed a strong, positive and significant correlation between 
‘established routine’ (M = 2.27, SD = .79) and effect sizes of children’s learning gains (M = 
.77, SD = .36, rs = .73, p = .011). No other significant correlations with learning gains were 
found. When entered into a linear regression analysis, ‘established routine’ significantly 
predicted children’s learning outcomes with the maths apps (β = .29, p = .035), accounting 
for 41% of the observed variance, R2 = .41, F (1,9) = 6.13, p = .035. 

Conclusions:  
This IPE study reports a novel and systematic methodological approach for understanding 
the relationship between variation in the implementation of a maths app intervention and 
its impact on associated learning outcomes. In this specific case, the importance of a well-
established classroom routine was highlighted as an important factor when implementating 
the maths apps. This has significant implications for scaling this intervention within school 
settings to optimise effectiveness. However, it is important to acknowledge that the 
opportunity for variations in this specific intervention may be relatively minimal compared 
to other, more complex educational interventions. Nevertheless, this new methodological 
approach has the potential to be applied to other educational interventions and should be 
trialled in other contexts.  
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