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Pre-evaluation 
This data was collected from pupils in P3 – P6/7 at Anderston Primary School in 

Spring 2019. It was collected from each class before they started their participation in 

Tech Heroes (an extra-curricular STEAM club, which was started with a grant from 

the Digital Xtra Foundation and a donation from Skyscanner). This data represents a 

baseline for attitudes towards STEM subjects (Science, Technology, Engineering and 

Maths) at the school. This evaluation was not designed as a direct evaluation of the 

activities of the club, it is intended instead to give an indication of overall attitudes 

towards STEM subjects as a baseline for the post evaluation (see below). 

 

Two main issues were investigated:  

1. how much pupils like each STEM subject; 

2. pupil perception of their own ability at each subject. 

 



The questionnaires also collected qualitative data for each subject to attempt to test 

understanding of each subject and knowledge of relevant jobs. Pupils were also asked 

to identify their favourite aspect of each subject. 

 

A parent/guardian questionnaire was also distributed which had a relatively low return 

rate (n=21) but showed overwhelming support for enhancing STEM opportunities for 

children. 

 

Baseline data 
Overall, 70 questionnaires were returned from pupils (30 female, 40 male). 

 

 

Subject comparison 
 

 
Figure 1 - Proportion of Likert scale responses when asked how much each subject was liked 

As can be seen from Figure 1, pupils generally enjoy STEM subjects, with positive 

responses totally between 65% (engineering) and 81% (maths). Very negative 

responses (“Not at all”) are under 10% for all subjects. Maths is the most popular 

subject and engineering is the least popular. 
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Figure 2 – Proportion of Likert scale responses when asked how good each respondent is at each subject 

 

Figure 2 shows perceived competence at each subject. Perceived competence is lower 

across all subjects than how much the subject is enjoyed by pupils. Notably, maths 

scores much higher than the other three STEM subjects, with 74% positive responses 

and no responses at all in the most negative category “No, it’s hard or scary”. The 

remaining subjects are broadly comparable with positive responses between 35% and 

40%, negative responses between 22% and 32%, and a large proportion of “Don’t 

know” responses. 

 
 

Figure 3 - Comparison of responses converted to a numeric scale (0 - 4) corresponding to the Likert scale 

 

Figure 3 shows the mean and median responses across subject and question type 

where blue shows enjoyment and yellow shows confidence. Examining the inner 

quartiles it can be surmised that science and technology show the biggest disparity 

between enjoyment and confidence and maths the least disparity. 
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Major findings: 

• Pupils enjoy STEM subjects but tend to have a much lower confidence in their 

abilities at these subjects. 

• Maths is the most popular subject and is significantly higher in terms of pupil 

confidence. 

 

Gender comparison 

Science 
 

 
Figure 4 - responses to science questions, split by gender 

 

 
Figure 5 - numeric conversion of responses, plotted to show correlation and comparison between genders 

Figure 4 and Figure 5 show responses broken down by gender. As can be seen, the 

majority of responses for liking the subject are grouped in the top two positive 

categories, whereas the responses for subject confidence are much more evenly spread 

around the middle three categories, although still positive overall. There is a 

suggestion that females reported slightly lower confidence than males for science. 
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Technology 
 

 
Figure 6 - responses to technology questions, split by gender 

 

 
Figure 7 - numeric conversion of responses, plotted to show correlation and comparison between genders 

Figure 6 and Figure 7 show similar results for technology, albeit with no gender 

difference in the trend lines and a more even spread of responses overall. There are 

some responses showing very low confidence alongside high preference for 

technology (i.e. in the bottom right of the scatterplot).  

 

Engineering 
 

0

1

2

3

4

0 1 2 3 4

A
re

 y
o

u
 g

o
o

d
 a

t 
te

ch
n

o
lo

gy
?

Do you like technology?

Correlation between liking technology and 
perception of competence

Male

Female

Linear (Male)

Linear (Female)



 
Figure 8 - responses to engineering questions, split by gender 

 

 
Figure 9 - numeric conversion of responses, plotted to show correlation and comparison between genders 

 

Figure 8 and Figure 9 show very similar results between technology and engineering, 

however with hardly any uncorrelated responses. 

 

Maths 
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Figure 10 - responses to maths questions, split by gender 

 

 
Figure 11 - numeric conversion of responses, plotted to show correlation and comparison between genders 

Figure 10 and Figure 11 show that maths is both better liked and has a higher 

perception of competence than other STEM subjects, with a possible suggestion of 

higher preference/perceived competence in females. It is notable that, although some 

respondents did not like maths, not a single respondent selected “No, it’s hard or 

scary” on the competence scale. 

 

 

Major findings: 

• There is a moderate positive correlation between enjoyment and perception of 

competence across all subjects, with few responses where enjoyment and 

perception were not correlated. 

• There is very little difference between male and female respondents. 
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Qualitative responses 
 

Pupils responses were corrected for spelling and hand-coded into categories. The most 

relevant category to show understanding is where a pupil did not attempt to answer 

the questions. This was classified as a blank, “don’t know”, “?”, or “no” response. 

 

As shown by Figure 12, the highest uncertainty is in both defining and naming jobs 

that use technology. Maths shows the lowest uncertainty for both questions. Overall, 

pupils were less able to name jobs that use a subject than to attempt a definition. 

 

 
Figure 12 - percentage of responses where answer was "don't know", "no" or blank 

 

The responses are now presented in detail. The count refers to the total responses, 

bearing in mind that a child could give multiple answers. Similar responses were 

categorised using synonyms and wildcards, and in some cases personal judgement. 

 

Detailed responses: science 
 
Table 1 - attempts to define 'Science' 

Response  # % 

don't know / ? / blank 12 14% 

Discover /find out /figure out 12 14% 

learn 12 14% 

STEM / [another STEM subject] 11 13% 

Experiment 9 10% 

testing 9 10% 

[particular aspect e.g. chemistry] 5 6% 

useful / helpful /change the world for the better 4 5% 

explosions / potions 4 5% 

Magic / weird 2 2% 

life 2 2% 

inventing 2 2% 

predict 1 1% 
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environment 1 1% 

evidence 1 1% 

TOTAL 87 
 

 

Table 1 shows that although a total of 27% of responses were either unknown (14%) 

or generic (e.g. “STEM”; 13%), the most common definition focusses on discovery 

and learning (28% total ), closely followed by experimenting and testing (20% total). 

Following that, pupils offered particular branches of science in their definitions, and 

interestingly 5% of responses mentioned helping/making the world better. Pupils also 

made mention of explosions, potions, and magic. 

 
Table 2 - suggestions for jobs using science 

Response  # % 

scientist 21 20% 

don't know / ? / blank 17 16% 

STEM/just naming other STEM subjects 16 15% 

specific speciality e.g. chemist, biologist, physicist 9 9% 

sea/ocean/marine/arctic 6 6% 

archaeologist 5 5% 

food/chef 5 5% 

doctor 4 4% 

astronomer/astronaut 3 3% 

building/making 3 3% 

researcher 2 2% 

inventor 2 2% 

farmer 2 2% 

reading 2 2% 

teacher 1 1% 

musician 1 1% 

philosopher 1 1% 

"finding species" 1 1% 

detective 1 1% 

dentist 1 1% 

data engineer 1 1% 

TOTAL 104 
 

 

Table 2 shows a large proportion (51%) of unknown or generic responses (e.g. 

“scientist” or STEM”). Even the largest category of correct responses (naming a 

speciality e.g. chemist) is at just 9%. There was a large variety of responses, with a 

focus on life sciences, cooking professions, and archaeology. This is likely a result of 

the subjects the pupils have been studying in class and the ways in which they are 

contextualised. 

 

Further detail 
If these detailed qualitative analyses are useful they can be produced for the 

remaining STEM subjects. 

 



Parent responses 
 

Although only 21 parent/guardian questionnaires were returned, demonstrating either 

low engagement or communication difficulties in the school-parent relationship, those 

that were returned were overwhelmingly positive about STEAM and the TECH club. 

 

 
Table 3 - parental responses 

 Agree 
strongly 

Agree 
somewhat 

Neither 
agree 
nor 
disagree 

Disagree 
somewhat 

Disagree 
strongly 

Science, Technology, Engineering, and 
Maths are interesting to me 

17 3 1 0 0 

Science, Technology, Engineering, and 
Maths are creative subjects 

15 5 0 0 0 

My child talks to me regularly about 
science or other STEAM topics 

10 9 2 0 0 

We like to watch television 
programmes about science or other 
STEAM topics 

12 7 1 0 1 

We like to visit places connected to 
science or other STEAM topics (e.g. 
museums, science centres, zoos) 

18 2 0 0 1 

I believe my child will benefit from the 
Tech Heroes STEAM club 

16 4 0 0 0 

It will be difficult for my child to 
attend the Tech Heroes club 

0 1 1 0 17 

My child is excited about coming to 
the club 

17 4 0 0 0 

Being knowledgeable about science 
and STEAM topics is important 

19 1 1 0 0 

I feel positive about the Tech Heroes 
STEAM club 

19 1 1 0 0 

I wish my child could attend more 
often 

18 1 1 0 0 

 

Major findings 

• Parents are overwhelmingly in support of the importance of STEAM topics 

and the opportunities for enhanced STEAM teaching via the TECH Club. 

• STEM topics are seen as creative. 

• High levels of STEAM activities take place outside a school context in 

returned responses. 

• Low return rate of questionnaires may suggest self-selection bias. 

 

Post evaluation 
The same questionnaire was distributed to pupils in Jan 2020 (12 months after the 

TECH club project began). Due to timetabling issues it was only possible to distribute 

to 2 classes and 31 responses were returned (16 male, 15 female) from a P4/5 class 

and a P2/3 class (who had not done the questionnaire previously but did experience 

the TECH club). With one upper school and one lower school class surveyed, these 

responses are considered to be representative (in fact are younger on average than the 

pre survey) however this represents a limitation of the study. 



 

A side-by-side comparison of attitude and confidence shows fairly consistent 

perceptions across STEM subjects. There is the suggestion of increased confidence in 

Science (the median increases very slightly but the quartiles show a reduction in the 

number of responses saying they are not good at Science), a larger increase in both 

popularity and confidence for Technology, an increase in confidence for Maths, and 

consistent responses for Engineering. However, differences are not statistically 

significant. 

 

 

 
 

Figure 13 - comparison of enjoyment and confidence in pre and post data 

 
 

Qualitative analysis 

A comparison of the number of responses answering “don’t know” or not attempting 

the question, as done for the pre evaluation above, shows large improvements in 

pupils’ ability to both define a subject and name jobs that use that subject. (NB, 3 

respondents who abandoned the questionnaire after Q2 have been removed from this 

data). 

 

 



 
 

Figure 14 - comparison of pupils' understanding of STEM subject and careers 

 

As the classes in the post data are representative of the ages across the school, it is 

reasonable to assume that this marked improvement is a direct result of the STEAM 

focus in the school within the last 12 months, enhanced by the TECH club. 

 

Detailed responses, post evaluation 
Furthermore, as can be seen from the tables showing detailed responses below, pupils 

in the post evaluation are much more able to both correctly define a subject and to 

name jobs which use that subject. In particular, the drop in the number of “don’t 

know” or generic responses (e.g. “scientist”) is very notable. “Don’t know” / blank 

responses have dropped from 14% to 3% and from 16% to 0% respectively. The two 

tables below show results for Science, however this tendency was repeated across all 

STEM subjects. Data for other subjects can be provided on request.  

 

Furthermore, the ‘long tail’ of jobs mentioned could be said to show a more nuanced 

understanding of the range of careers using this subject. It is also clearly influenced 

by the visitors to the school during the study period (as part of TECH club, careers 

days, and other STEM-focussed activity). 

 

 
Table 4 - attempts to define Science 

Response  # % 

Discover /find out /figure out 16 27% 

the world 8 13% 

Help / important /useful 6 10% 

making 6 10% 

explosions / potions 5 8% 

learn 4 7% 

Experiment 3 5% 

useful / helpful /change the world for the better 3 5% 

don't know / ? / blank 2 3% 

STEM / another STEM subject 2 3% 

life 2 3% 
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testing 1 2% 

[particular aspect e.g. chemistry] 1 2% 

inventing 1 2% 

TOTAL 60 
 

 

 
Table 5 - attempts to name jobs using Science 

Response  # % 

doctor 12 15% 

teacher 9 11% 

scientist 7 9% 

engineer 5 6% 

hairdresser 5 6% 

gardener 5 6% 

builder 4 5% 

farmer 4 5% 

biologist 3 4% 

evidence 2 3% 

mathematician 2 3% 

dentist 2 3% 

software engineer 2 3% 

researcher 2 3% 

archaeologist 2 3% 

astronaut 2 3% 

physicist 1 1% 

nurse 1 1% 

ambulance worker 1 1% 

surgeon 1 1% 

designer 1 1% 

chemist 1 1% 

zoo keeper 1 1% 

firefighter 1 1% 

plumber 1 1% 

NHS 1 1% 

astrophotography 1 1% 

Don’t know /blank 0 0% 

TOTAL 79 
 

 

 

Major findings 

• There is no statistically significant difference in attitudes towards or confidence in 

STEM subjects between the pre and post evaluation groups. 

• There is a marked improvement in pupils’ ability to correctly define each subject. 

• There is a marked improvement in pupils’ ability to name jobs which use each 

subject. 

 



Summary 
• STEM subjects are popular with both students and their parents/guardians. 

• Pupils show slightly higher levels of enjoyment for a subject than confidence in their 

own ability at that subject. 

• Maths is the most popular subject. 

• There is no statistical difference between the pre and post quantitative data 

measuring perceptions of enjoyment and ability, however there is a suggestion of 

increases in Technology and Maths. 

• Despite the above finding, data shows a marked improvement in knowledge and 

understanding of STEM topics and careers. 

 

Whilst this study did not attempt to directly evaluate the TECH club, it is clear that the 

whole school focus on STEAM in the last 12 months (in part enabled by the extracurricular 

club and access to equipment purchased as part of this grant) has borne results. 


