Additional Material 2 
Principal Component Analysis Methodology, Results and Discussion

The original data analysis plan included Principal Component Analysis (PCA) on the questionnaire data, in order to validate the components and reduce the dimensionality of the data set from a large number of variables into fewer components for analysis of group differences. However, following the process evaluation, which found the evaluation design and the implementation of the intervention to be lacking, this analysis was no longer considered to be valuable to the evaluation of the intervention. We have therefore included this as supplementary material for reference. 

Principal Component Analysis
PCA is a dimensionality-reduction method that is often used to reduce the dimensionality of large data sets, by transforming a large set of variables into smaller components that still contain most of the information in the large set.

The composite ‘science capital score’ was created as a measure of overall levels of science-capital in individuals. However, the science capital instrument was designed to cover elements of the science capital conceptualisation most aligned with the intervention (science conversations, science social contacts, science self-concept and utility of science). PCA was undertaken to reduce the number of initial variables to a smaller number that could be compared across intervention and comparison groups. 
Principal Component Analysis Tests and Methods 

Data were found to be appropriate for Principal Component Analysis as determined by the significance of Bartlett’s Test (p=.001) and a Kaiser-Meyer Olkin (OMO) statistic of .904, which is considered excellent. From the 17 initial variables, 5 variables (1, 6, 8, 13) were removed as their communality values did not meet 0.4. Based on Varimax Rotation with Kaiser Normalisation, 3 factors have been extracted. Each factor is constituted of all those variables that have factor loadings greater than 0.5. These 3 extracted factors explain 56% of the variability.
The factors were named 1: family and home influence, a grouping of 5 items that describe science conversations, science social contacts, and science related behaviours and hobbies, 2: science in school, a grouping of 4 items that describe the science self-efficacy, and attitudes to science in school and 3: Perceptions of Science Jobs, a grouping of 4 items that describe attitudes towards science jobs and the utility of science.  The internal consistency of these components all met acceptable levels, as shown by Cronbach’s Alpha scores in Table 1. 
These factors did not map neatly to the elements of science capital identified at the intervention design stage (science conversations, science social contacts, science self-concept and utility of science), though there were some overlaps.
Analysis of Group differences between intervention and comparators
Group differences between the intervention group and the two baseline comparator cohorts were explored among the principal components: family and home influence, science in school, and perceptions of science jobs.
Table 1. Components PCA and their Cronbach’s Alpha
	Component
	No of items
	Items
	Extraction
	Mean
	SD
	C. Alpha

	1:
Family and Home influence
	5
	It is useful to know about science in my daily life
	.547
	3.03
	.771
	.766

	
	
	I like to learn about science outside of school
	.532
	
	
	

	
	
	One of more of my parents/carers think science is interesting
	.757
	
	
	

	
	
	When not in school, how often do you talk about science with other people?
	.549
	
	
	

	
	
	One of more of my parents have told me science is useful for my future
	.768
	
	
	

	2: Science in school
	4
	I am good at science
	.691
	3.6
	.79
	.779

	
	
	If I study hard, I will do well in science 
	.582
	
	
	

	
	
	I look forward to my science lessons 
	.778
	
	
	

	
	
	We learn interesting things in science lessons 
	.761
	
	
	

	3: Perceptions of Science Jobs
	4
	People who use science in their jobs are very clever 
	.811
	3.8
	.65
	.701

	
	
	People who use science can make a difference in the world 
	.711
	
	
	

	
	
	People who use science in their jobs have exciting jobs
	.598
	
	
	

	
	
	A science qualification can help you get many different types of jobs 
	.552
	
	
	



Mid-point Comparator
For the family and home influence component, the mean score in the Baseline Year 9 comparison group was 3.03 and for the intervention-mid group was 2.99. Welch’s T-Test revealed a statistically significant difference (F=0.86, p=.769), indicating there was no significant difference in this composite among the intervention group at midpoint when compared with the Baseline Year 9 comparison group. Again, comparison of mean scores for science at school showed no significant difference between the intervention group (3.51) and the Baseline Year 9 comparison group (3.66) for this composite (F=.271, p=.603). 

However, for the perceptions of science jobs composite variable the mean in the Baseline Year 9 comparison group is 3.96 and in the intervention group is 3.85.  There was a statistically significant difference between groups as determined by Welch’s T-Test (F=6.34, p=.012), indicating a significant drop in perceptions of science jobs among the intervention group, when compared to the comparison group. 

End-point comparator

For the family and home influence component the mean score in the Baseline Year 11 comparison group was 2.91 and for the intervention-mid group was 2.99. Welch’s Test revealed a statistically significant difference (F=1.59, p=.208), indicating there was no significant difference in this composite among the intervention group at endpoint when compared with the Baseline Year 11 comparison group. Again, comparison of mean scores for science at school showed no significant difference between the intervention group (3.44) and the Baseline Year 11 comparison group (3.42) for this composite (F=.131, p=.717).
For the perceptions of science jobs composite variable, the mean in the Baseline Year 11 comparison group is 3.81 and in the intervention group is 3.67.  There is a statistically significant difference between groups as determined by Welch’s T-Test (F=6.67, p=.011) for this composite, indicating a significant drop in perceptions of science jobs among the intervention group when compared to the comparison group. 

Table 2. Range, mean, standard deviations, and Welch’s T-Test statistics for each component at midpoint and endpoint
	
	Intervention-Mid
(n=559)
	Baseline Year 9
(n=559)
	F
	Sig.

	Items
	Min
	Max
	Mean
	SD
	Min
	Max
	Mean
	SD
	
	

	Family and Home Influence
	1
	5
	2.99
	.657
	1
	5
	3.03
	.691
	.086
	.769

	Science in School
	1
	5
	3.51
	.836
	1
	5
	3.66
	.695
	.217
	.603

	Perceptions of Science Jobs
	1
	5
	3.85
	.657
	1
	5
	3.96
	.543
	6.34
	.012



	
	Intervention-End
(n=352)
	Baseline Year 11
(n=339)
	F
	Sig.

	Items
	Min 
	Max 
	Mean 
	SD
	Min
	Max
	Mean 
	SD
	
	

	Family and Home Influence
	1
	5
	2.99
	.773
	1
	5
	2.91
	.774
	1.59
	.208

	Science in School
	1
	5
	3.44
	.774
	1
	5
	3.42
	.765
	.131
	.717

	Perceptions of Science Jobs
	1
	5
	3.67
	.680
	1
	5
	3.81
	6.23
	6.57
	.011



Discussion

The authors found that that the composites generated by the PCA did not map neatly to the elements of science capital identified at the intervention design stage, however the grouping of these 3 composites does make sense within the science capital conceptualisation. 

Looking at differences between the intervention and baseline comparator groups, no statistically significant differences were found for the composites family and home influence and science in school. However, differences were found for perception of science jobs, with the mean of the intervention group found to be statistically significantly lower than that of the baseline in both cases. 
This analysis shows that for the evaluation schools, the intervention did not have the impacts intended in any of the three composite variables, nor the science capital score overall. 
