Additional Material 1
Analysis of Individual Questionnaire Items among Intervention and Comparator Groups

Quantitative Questionnaire Items: Intervention and Comparator Groups 
Items included in the quantitative instrument are shown in Table 1.
Table 1. The mean scores and SD of cohort study and comparator groups with Welch’s T Test score  
	
	* Reverse coded 

	Cohort at Mid-point
	Mid-point Comparator
	T 
(df)
	P
	Cohort at End-point
	End-point Comparator
	T
(df)
	p

	
	Items 
	Mean
	SD 
	Mean
	SD 
	
	Sig
	Mean
	SD 
	Mean
	SD 
	
	Sig 

	1
	Who do you talk to most about science?
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	2
	When not in school, how often do you talk about science with other people? 
	1.89
	.942
	1.92
	.909
	.590
(1104)
	.555
	1.98
	.936
	1.98
	.936
	.078
(680)
	.989

	3
	I like to learn about science outside of school 
	2.60
	1.15
	2.70
	1.09
	1.466
(1113)
	.143
	2.76
	1.08
	2.65
	1.15
	-1.350
(690)
	.177

	4
	It is useful to know about science in my daily life 
	3.63
	1.02
	3.75
	.964
	1.934
(1113)
	.053
	3.51
	.942
	3.50
	.991
	-.045
(692)
	.964

	5
	One or more of my parents/carers think science is interesting 
	3.33
	1.19
	3.33
	.955
	.036
(1067)
	.972
	3.35
	1.18
	3.13
	1.02
	-2.607
(684)
	.009

	6
	One of more of my parents/carers have told me that science is useful for my future 
	3.52
	1.20
	3.51
	.965
	-1.161
(1068)
	.872
	3.34
	1.13
	3.31
	1.01
	.379 (688)
	.705

	7
	One or more of my parents/carers would be happy if I became a scientist when I am older 
	3.27
	1.18
	3.28
	1.00
	.181
(1088)
	.856
	3.48
	1.11
	3.22
	1.04
	-3.17
(693)
	 .002

	8
	One or more of my parents/carers expect me to go to a University 
	4.06
	1.00
	3.89
	.933
	-2.913
(1110)
	.004
	3.62
	1.20
	3.51
	1.11
	-1.287
(692)
	.199

	9
	I am good at science 
	3.18
	1.09
	3.39
	.941
	3.560
(1092)
	<.001
	3.10
	1.05
	3.17
	1.02
	.825
(695)
	.410

	10
	If I study hard, I will do well in science 
	4.14
	.920
	4.19
	.784
	1.133
(1088)
	.257
	4.05
	.838
	4.03
	.869
	-2.16
(694)
	.829

	11
	I look forward to my science lessons 
	3.13
	1.13
	3.25
	1.06
	1.851
(1110)
	.064
	3.12
	1.07
	3.09
	1.08
	-.326
(694)
	.745

	12
	We learn interesting things in science lessons 
	3.61
	1.07
	3.81
	.927
	3.350
(1094)
	<.001
	3.49
	.922
	3.40
	1.07
	-1.217
(676)
	.224

	13
	My teachers have told me that science is useful for my future 
	3.96
	.963
	3.97
	.904
	.090
(1111)
	.928
	3.84
	.932
	3.79
	.988
	-.688
(691)
	.492

	14
	A science qualification can help you get many different types of jobs 
	4.18
	.819
	4.24
	.702
	1.386
(1096)
	.166
	3.97
	.844
	4.16
	.793
	2.994
(694)
	.003

	15
	People who use science in their job are very clever* 
	2.08
	1.04
	2.07
	.830
	-3.17
(1063)
	.751
	2.29
	1.08
	2.21
	.869
	-1.015
(669)
	.310

	16
	People who use science can make a difference in the world  
	4.11
	.855
	4.15
	.758
	.892
(1100)
	.373
	3.97
	.868865
	4.01
	.810
	.643
(693)
	.521

	17
	People who use science in their jobs have exciting jobs 
	3.30
	.994
	3.54
	.889
	4.435
(1102)
	<.001
	3.13
	.945
	3.28
	.893
	2.100
(694)
	.036




Analysis of individual questionnaire items 

An additional stage of analysis of the quantitative data (not reported in the main manuscript) examined individual items within the science capital instrument to look for any findings that did not emerge through the composite scale. While the analysis of individual items has reduced statistical validity due to the increased likelihood of Type 1 errors (Song, 2013), it is common practice to draw on process data or unvalidated scales within evaluations (Abildgaard et al, 2016). This analysis is included here as a reference point for how the results of interventions can be misinterpreted. 
Methods and results of individual items
Due to unequal variances, Welch’s T-Test was used to assess whether there were significant differences between the group means of the study cohorts at midpoint and endpoint, and their aligned comparator cohorts for items 2-17 within the instrument. The results from this analysis are presented in Table 1. 
At the midpoint, the study cohort had lower mean scores in nearly all items (12) than the comparator cohort, this difference significant for three items. For ‘I am good at science’ the results for the study cohort at midpoint (M=3.18, SD=1.09) are significantly lower than the midpoint comparator cohort (M=3.39, SD=.94), t(1092)=3.6, p=<.001 (See Table 5). Similarly, for ‘I look forward to my science lessons’, results among the study cohort (M=3.61, SD=1.07) are significantly lower than in midpoint comparator cohort (M=3.81, SD=.927), t(1094)=3.4, p=<.001. Likewise, for ‘People who use science in their jobs have exciting jobs’ the mean score among the study cohort at midpoint (M=3.30, SD=.994) was significantly lower than the midpoint comparator cohort (M=3.54, SD=.889), t(1102)=4.4, p=<.001. However, three items within the instrument have a higher mean score among the study cohort than the comparator cohort at the midpoint comparison, one of which was significant. For ‘One of more of my parents/carers expect me to go to University’ the result of the study cohort at midpoint (M=4.06, SD=1.00) is significantly higher than the aligned midpoint comparator cohort (M=3.89, SD=.933), t(1110)=-2.9, p=.004.


Discussion 
We found young people’s reporting of parental attitudes towards science were significantly higher among the cohort group than the comparator group. Read on its own, this would show the promise of the intervention. However process evaluation revealed low take-up of the intervention in participating schools, particularly for engagement activities with parents, and it was therefore known that the STEM intervention did not work directly with parents of children in the study cohort within research schools during the intervention time-period. These noted changes therefore cannot be attributed to this intervention and should not be reported as such.
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