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Advanced Level Art Education in Wales: An analysis of the changes in students’ choice to study Art & Design over the last decade.

Abstract
This paper examines Welsh student’s choice to study art and design at advanced level over the last ten years utilising secondary numerical data from WJEC sourced from the Results Statistics Archive. The research explores variables in student choices of subjects with consideration for economic conditions, educational policies, and cultural trends. The results of this research explore variants in the consideration of ‘creative subjects’ and how this affects statistical information and compares student changes in other A Level subject choice, specifically looking at the introduction and emphasis of STEM as a concept in education. 

Introduction (Including Literature Review)
The motivation for this body of research stems from observations of changes in student’s skills, attitudes, and behaviours towards craft activities and art & design education over the last 28 years.  This epistemological perspective is used to question and evidence changes in student’s attitudes and behaviours in study choices, exploring positivist approaches to evidencing changes and their impact. This quantitative study is an explorative analysis of the data, resulting in 10 hypotheses, that are tested and analysed with external factors and influences considered as an operationalistional approach to philosophical underpinning of events throughout the time span studied. 

A review of previous research regarding student choices to study Art & Design and creative subjects was carried out. During this literature review, most studies involved mixed research methods, with both qualitative and quantitative techniques used. The subjectivity of evidencing ‘creativity in education’ is explored.  Katz-Buonincontro. J. et.al. (2020) in her paper ‘A review of Articles Using Observation Methods to Study Creativity in Education’ (2020) analyses 37 research papers.  It is useful to note the strengths and weaknesses within the research collated, with strengths being described as the recording of cognative components, but weakness being that ‘creativity’ is ‘defined in numerous ways including terms such as imagination’. This issue with defining art & design and other ‘creative’ subjects has been prevalent in this research paper and has been used to explore various perspectives and groupings of subjects based on these ideas. 

A recent headline in the ‘Campaign for the Arts’ website (Aug 2023) states a 47% fall in students choosing arts subjects taken at GCSE level between 2010 and 2023 in the UK. This paper focuses on data from the WJEC as Wales largest exam board provider as an investigation into Welsh student choices of subjects studied over the last 2 decades and explores correlation with external variables and the possible affects this could have on student choices. It is acknowledged that Wales uses other exam boards within its educational system and also recognises that educational changes, policies, and curriculum in England will also have influenced this research. For example, the introduction of EBacc qualifications in England in 2010 which did not require any creative subjects within its curriculum. 

Eddie Playfair (2022) Senior Policy Manager, Association of Colleges, states on the AQI (Assessment and Qualifications Insight) website that there are concerns because:

‘The EBacc effectively creates a hierarchy of subjects which devalues those not included. There are no arts or creative subjects, no practical or vocational options, no sociology, no citizenship, politics, or economics” (Playfair. E,  2022).

Whilst is it acknowledged that the EBacc is an English based curriculum, the Welsh league tables and statistics used for schools and colleges are often aligned with this curriculum and to this end could influence candidate choices. 

Governmental changes to both curriculum and funding are noted within the analysis of the data and descriptive and inferential outcomes are given. The necessity of a balanced school curriculum that includes creative subjects is evidenced by Loretta Corbisiero-Drakos et.al. (2021). She discusses research which tests a C32 curriculum (the curriculum being creativity, confidence and competence)
‘Overall, findings showed that participation in the C32 curriculum was significantly associated with higher post-intervention 21st century skills of students, and this effect seemed to be strongest on students’ critical thinking skills.’ (Corbisiero-Drakos, 2021). 
During this study a rubric was developed to test staff and students skills in creativity over a set period of time. The rubric was then used to create data to analyse and evidence the changes in learning when creative subjects were studied in addition to other subjects. Within this paper it is also evidenced that:
‘Engagement in the arts has been linked to students’ higher order thinking and problem solving skills’ (Gullatt, 2007). 
Within this research, it is useful to note the vocabulary used to describe ‘creativity’ and distinction between subjects can sometimes become blurred. The changes to vocabulary and subject titles within the WJEC data used is also noted, where the use of the word ‘design’ in particular, can be difficult to separate from other subjects that are not considered particularly ‘creative’. Within this paper, the ‘grouping’ of creative subects is also questioned as is the grouping of ‘STEM’ (Science, Technology, Engineering and Mathematics) related subjects. The governmental emphasis given to STEM subjects and the impact that this has had on education, social attitudes and student subject choices is also explored within this paper. 
Sarah Dawood (2017) discusses the drop in students studying art and design at university within her article “ Why are fewer students taking on art and design at university’ that:

‘The Government has given science precedence over the arts in recent years – chancellor Philip Hammond pledged £23 billion towards science and technology development in his 2016 Autumn Statement with little mention to arts funding, and prime minister Theresa May promised to develop the UK’s STEM and digital skills when outlining her industrial strategy in January.’ (Dawood. S, 2017).

Whilst the new curriculum for Wales, promises more creative arts and integration with STEM subjects, the creative subjects have been given low status and unfair funding for so many years, it is questionably difficult to change attitudes and behaviours towards these subjects for the future. This research seeks to analyse secondary data in order to examine any correlations between the dates and times of governmental changes and social changes and events over a set period of time.

The explorative nature of the study is a strength of this paper, as it questions and analyses different perspectives to the data, however, it is recognised that WJEC is just one exam board used in the UK and there are 4 others used across England, Wales, Scotland and Northern Ireland. This could be considered a limitation to the study. 

Methods (Including Analysis)

Data from the WJEC results archive that dates-back to 1990 has been used within this study. The information has been analysed using Microsoft excel pivot tables and SPSS software to explore variables within the data, with focus on the number of candidates studying Advanced Level by analysing annual candidate results. The rationale for this is that at A Level, students are choosing to study and also choosing the subjects they wish to study. This gives a better picture of the changes, trends, and subject choice over the period of time recorded. It is fully acknowledged that other data sources are available and would give broader results, however, this data set has been chosen as an example of candidate choices within Wales as a sample, with WJEC being the predominant exam board for this country. It is acknowledged that this ‘sample frame’ is limited within the context of A Level study within the UK and beyond, but the rationale behind the use of this sample selection is to give an insight into ‘Welsh’ student choices and use one exam board as an example. The aim here is to then open up further investigation where applicable. Delice (2010) describes the importance of sample choice as being essential, stating:

‘Quantitative research paradigm em- phasizes the importance of generalizability and reliability (Henn et al., 2006, p. 16). The aim is to apply the relationship obtained among vari- ables to the general, i.e. the population. That is why the selection of a sample representative of the population is essential.(Delice, A. 2010).

The data set used are annual records of WJEC candidate A level subject choices and grades which gave information about student numbers choosing A Levels, as well as subject name changes over the decades recorded. However, the data gave reliable and repeatable information as it was formally recorded by the WJEC and available for public viewing. This enabled repeatable testing to be carried out on each year of the data, which also allowed for correlation across subjects. It is fully acknowledged that by grouping the subjects in various ways this changed the sampling process, however, as an explorative exercise, this gave room for further investigation and fed wider ideas around the concept of ‘creative’ subjects within the WJEC subjects available to study. 

The data used was collated using a Microsoft excel spreadsheet and ‘cleaned up’ by extracting any blank rows or columns. Totalled columns were also removed so as not to give false readings when inputting the data for analysis. The number of fields used relate to the subject titles, number of centres delivering, number of candidates and fields from grades spanning from A* to U. As the data is factual and records actual annual student data, the error response is low, however, reliability and normality tests were carried out as part of this study.  The data does not include numbers of centres and candidates where:

‘ there are 50 or fewer candidate entries and / or there are 5 or fewer centres and / or where totals may disclose suppressed statistics’ (WJEC website) 

Whilst the data from 2016 until 2023 stated the full grading percentages, from 1990 until 2016, there is  limited grading information in comparision. However, the number of candidates studying subjects as well as total number of students choosing A level still gives useful and relevant data to the investigation. 

A number of tests have been run using both Microsoft Excel and SPSS software to explore comparisions between candidate subject choices over a set period of time. The differences between data categories and variables has been tested using t-tests and the relationship between different categories of data has been tested and analysed using scatter graphs and correlation. The data has been collated using a pivot table to obtain descriptive analysis. Within the pivot table, sampling strategies were used to group subjects in different ways, which allowed ‘creative’ subjects to be grouped as well as ‘STEM’ subjects to be grouped. The formulation of these groups was varied and compared to explore any differences as part or the set of hypotheses in the table below. The exploration of different ‘groupings’ of subjects was an interesting area, as some ‘creative’ subjects such as theatre or food technology, sometimes used the word ‘design’ but sometimes this was dropped. These ‘blurred’ areas within subject definitions gave ideas for further tests. 

The following hypotheses were formed.

	Hypothesis 1
	The number of students choosing Art & Design Advanced level from the WJEC Exam Board is different to students choosing Art and design across the UK.

	Hypothesis 2
	There are differences in numbers of students choosing Art & Design at Advanced Level from the WJEC Exam Board.

	Hypothesis 3
	There are differences in numbers of students choosing Art, Design and other Creative subjects at Advanced Level from the WJEC exam board.

	Hypothesis 4
	There is a difference in the choice of creative subjects chosen during that period of time.

	Hypothesis 5
	There are differences in numbers of students choosing art, design and other creative subjects at advanced level from the WJEC exam board compared to those choosing STEM related subjects. 

	Hypothesis 6
	There is a relationship between the number of candidates choosing creative subjects and the number of students choosing STEM subjects.

	Hypothesis 7
	The uptake of creative’ subjects is the same for STEM subjects over the past 23 years.

	Hypothesis 8
	The data set used is considered normal for parametric testing

	Hypothesis 9
	The data set used is considered reliable for parametric testing.

	Hypothesis 10
	There is correlation between grade attainment for choices of art and design subjects and STEM subjects.  




Results (Including Results of Analysis)

Hypothesis 1.
The number of students choosing art & design advanced level from the WJEC exam board is different to students choosing art and design across the UK.

The Art & Design A level,  WJEC grade percentages for each year from 2016 until 2023 and were compared to the UK Art & Design A level grade percentages for the same years using t-tests. For each individual test the t stat was low and the p value larger than 0.05. This testing allowed for repeatability (Cronbach Alpha -.743.)  through the annual data, with each test giving similar results. The example in Table 1 shows t(10) = 0.038, p< 0.98. Therefore, accept H0, there is no difference in grades between WJEC and UK data. 

	t-Test: 2016
	UK & WJEC Art & Design grades

	
	
	
	

	
	UK grades
	WJEC grades
	

	Mean
	62.5333333
	61.7
	

	Variance
	1336.94267
	1435.928
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	0.03876409
	
	

	P(T<=t) one-tail
	0.48492072
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.96984144
	
	

	t Critical two-tail
	2.22813885
	
	

	
	
	
	


Table 1 – Example of t-test for the year 2016. (Supplimentary tables in Appendix 1)

This was an interesting finding as it shows that Welsh candidates are at the same level to the UK candidates consistently from 2016 until 2023. It is also interesting to note that the testing includes the covid pandemic years, and whilst there is some slight changes to the t-test numbers, this doesn’t significantly affect the results. The covid years, could be considered as ‘abnormal years of data’ based on the way that the world was affected by the pandemic lockdown and the effects this had on education and learning, but as the data comparisions for the years before and after the covid years are steady, we can presume validity in the data. Surucu,L et al. (2020) states that:
‘Construct validity is widely used in research and is based on the logical relationships between variables.’ (Surucu, L. et al. 2020).
See Appendix 1. For full set of t-tests as supplementary to this paper. 

Hypothesis 2	
There are differences in numbers of students choosing art and design at advanced level from the WJEC exam board.

An independent test was run on a sample of 18 years to investigate the difference in numbers of students choosing art and design at advanced Level from the WJEC exam board statistics.


Figure 1 : Number of WJEC Art & Design Candidates per year 1985-2025

Whilst it is acknowledged that the number of students studying art and design (advanced level) since 2016 has declined, there is a peak at this time. From 2017 onwards the student numbers remain predominantly steady, ranging from 3411 to 2199, with a mean of 2641. It is also useful to note that the lowest number (within this time period) occurred during the covid pandemic lockdown.

Whilst the data obtained from 1990 to 2016 is primarily only available in 5-year intervals, we can assume that the numbers show a steady increase from 1990 to 2005, with a stronger increase up to 2010.

	T-Test: Two-Sample Assuming Unequal Variances

	
	
	
	

	 
	No. of Candidates
	Year
	

	Mean
	331.814286
	2019.58571
	

	Variance
	123415.777
	5.20269151
	

	Observations
	70
	70
	

	Hypothesized Mean Difference
	0
	
	

	df
	69
	
	

	t Stat
	-40.194641
	
	

	P(T<=t) one-tail
	6.5284E-50
	
	

	t Critical one-tail
	1.66723855
	
	

	P(T<=t) two-tail
	1.3057E-49
	
	

	t Critical two-tail
	1.99494542
	 
	

	
	
	
	


Table 2 – T-test comparing the numbers of candidates choosing A level Art & Design from 1985 until 2025. 

An independent t-test was run on the number of students studying art and design over the period of time from 1990 to 2023. This study found that a large t score indicates that there is a significant different in numbers and therefore, reject H0, at p=1.3E-49 where p<0.05.

The data in Figure 1 (above) indicates a simple picture of the sudden changes in choices that occurred between 2005 and 2016.

Between 2006 and 2010 the school funding changed under the Labour government which could account for sudden changes in student subject choices. Governmental changes to funding streams allowed schools more control over budgets and whilst this was aimed at supporting schools that were underachieving, it also gave educators choices over which subjects to support or emphasis. Within the ‘House of Commons’ online Library, the Schools Funding Policy gives details of the reform. (Jarrett. T, 2013).

[bookmark: OLE_LINK1]There is a complexity of vocabulary and perception of subject matter that needs to be considered when analysing data with regards to the creative subjects in education.  Richard Green and John Steers discuss this within their NSEAD (National Society of Education for Art & Design) paper ‘Design Education – now you see it; now you don’t (Green & Steers, 2018) exploring where design sits with regards to art and technology. This report explores the various changes that have been made to subject titles and groupings over the history of ‘design education’ showing some curricula with Art & Design, some with Design Technology and discuss the perceptions that are formed from it, along with different teacher and pupil interpretation of what design is. 

In light of these ideas around exploring art, design, and other creative subjects, when analysing WJEC data, investigating different types of groupings of subjects, the ways that subject titles change (often with the word ‘design’ added) and different perceptions of subjects. For example, ‘Drama’ is sometimes referred to as ‘Performing Arts’ or ‘Drama and Theatre Design’ yet does not often fall into the ‘Art and Design’ Category. 

Hypothesis 3. 
There are differences in numbers of students choosing art, design and other creative subjects at advanced level from the WJEC exam board.

Further testing has been carried out with additional “creative’ subjects such as Drama and Media studies added to the groups with the following results.



Figure 2 :  Number of WJEC A Level Art & Design and Other Creative Subjects per year from 1985 until 2025. 

An independent t test was performed again with the following results:
T(16) = -4.24, p= 0.003 which is less that p=0.05. Therefore a reject H0, there is a still as significant different in student choices with the addition of the other creative subjects.

Hypothesis 4.
There is a difference in the comparision of creative subjects during the period of 1990 until 2023. 



Figure 3: Art & Design  & Art & Design plus Creative Subjects Group Comparisons.

	t-Test: Two-Sample Assuming Unequal Variances

	
	
	
	

	 
	AD
	ADC
	

	Mean
	3033.375
	11984.375
	

	Variance
	1345289.98
	69882067.2
	

	Observations
	16
	16
	

	Hypothesized Mean Difference
	0
	
	

	df
	16
	
	

	t Stat
	-4.242366
	
	

	P(T<=t) one-tail
	0.00031051
	
	

	t Critical one-tail
	1.74588368
	
	

	P(T<=t) two-tail
	0.00062101
	
	

	t Critical two-tail
	2.1199053
	 
	



Table 3. T-Test for Art & Design and Art & Design plus Other Creative Subjects Group Comparision.

An independent t-test comparing candidate numbers between the 2 groups was conducted to determine if there was any difference in choice of creative subject during that period of time. Group 1 (series1) is the named Art and Design Group and Group 2 (series 2) is the Art and Design group plus the ‘other creative subjects such as film, drama and media.  This is clearly evident in the Figure 2: AD & ADC Group Comparisons graph showing the series 1 and series 2 are very different. In analysing the variables the independent t test reported T(16) = -4.24, p=0.00062, which is less than p=0.05, therefore accept H0. There are differences in the choice of creative subjects during that period of time.

It seems that the word design can be used and perceived in several ways. In Pat Thomson and Liam Maloy’s ‘Rapid Evidence Research Paper’ (2022) which explores a broad range of different educational research into design education. They state that within this research:
‘Design was often discussed as both design and design thinking. The differences between ‘design’ and ‘design thinking’ involves differentiating between the noun (‘a design’ as something to be appreciated and studied) and the verb. In design thinking ‘the act of learning is essentially a type of design problem’ to which the design thinking process of emphasise, define, ideate, prototype and test is ideally suited. A systematic approach to design thinking positions both teachers and students as problem-solvers and creative practitioners. Design thinking is argued to encompass a process that is transferable to maths, science, and engineering. Indeed, STEAM and arts integration generally combine ‘design thinking’ and creativity with science, maths, technology, and engineering subjects rather than see design as discreet lessons. (Thomson & Malloy, 2022)
The concept of STEAM (Science, Technology, Engineering, Art and Mathematics has been developing since 2006 by Georgette Yakman and American educator, who describes STEAM as:
‘Converging the fine arts and design thinking into STEM fields. The liberal arts are the ‘who and why’ the reasoning to the ‘what and how’ of stem’ (Lathan. J, 2024). 
However, despite these ideas around the important of art and design as equal subjects working alongside STEM, there is very little evidence to show that the UK government is supporting these ideas, with funding cuts for the arts, and therefore low status and recognition for the creative sector compared to STEM emphasis and support. 
From the WJEC data set used within this paper, the subject titles, and the way that subjects are grouped directly influences analysis. In order to explore student choices of ‘creative subjects’ the subjects will need to be grouped. Different groupings will bring different conclusions. For example, film studies, popular in the 1990’s, then disappears during 2000’s and reappears as Film and Theatre Design. Again, perceived as a creative subject. 
It could be argued that all subjects overlap and connect and perhaps the way that our educational system is designed is not useful in helping students to identify their strengths. An example of an alternative educational paradigm is that of the School of the Arts (SOTA) in Singapore who 

“embrace a holistic educational philosophy and provide a learner-centred environment where both the artistic and academic potential can best be realised, and excellence is multiplied.” (Peng, 2024).

This educational ethos ensures all subjects are taught together, for example, a student learning dance would also learn physics with regards to balance, or biology, with regards to anatomy, or an art student studying ceramics, would learn about chemistry when mixing glazes. 

STEM (Science, Technology, Engineering and Mathematics)
Within this paper it is important to recognise the external factors and variables that may have influenced changes within the data. The concept of STEM (Science, Technology, Engineering and Mathematics) was introduced formally by the government in 2015, but ideas around this began in the early 90’s with the ‘Dearing Review’ of 1993-94 recommended reducing the national curriculum to ‘manageable size’ with a focus on the core subjects of mathematics, science and English.’ (Green. R & Steers. J, 2018). 


Hypothesis 5.
There are differences in numbers of students choosing art, design and other creative subjects at advanced level from the WJEC exam board compared to those choosing STEM related subjects. 

As part of this data analysis both the arts and STEM subjects will be compared, in particular, post 2015, to explore the possible effects of governmental emphasis and some would say bias. It is important to note that since STEM has been introduced and emphasised, that subjects have not been given the same equality, funding, and support which again, could affect student choices. Weale (2021) in her Guardian article, describes ‘Creative Crisis’ with ‘the number of creative arts students and teachers down by as much as a fifth in some subjects after a decade of underinvestment.’ (Weale. S, 2021).



Figure 4 – Number of students choosing Art & Design and other Creative Subjects for Advanced Level from 2016 until 2023 with the WJEC Exam Board.



Figure 5 – Number of students choosing STEM Subjects for Advanced Level from 2016 until 2023 with the WJEC Exam Board.


The charts above indicate the number of students studying art, design and creative subjects and STEM subjects. There is a clear drop in students choosing art and design related subjects, where the STEM subjects remain constant with a mean of 14,078. 

In 2006 the percentage of students choosing to study an art related subject was 28% which was higher than the percentage of students choosing to study a STEM subject (23%). The percentage of candidates studying art and design related subjects has decreased sharply in 2018 from 37% down to 15% in 2019 and has remained lower at 13% for the last 3 years. Whilst the data does not consider the students who have chosen both art and STEM related choices, it does evidence a drop in candidates wishing to study art and design related subjects since 2019. Within the same data set, the number of students choosing STEM related subjects has risen with the last 4 years from 2019 to 2023 evidencing 40% and above students have selected to study STEM. It is again worth noting that both charts drop to low points during 2019 and 2020 which was the covid pandemic lockdown. From the 2 charts and data above, it is clear that in line with governmental emphasis on STEM subjects, reduced funding for the art and design related subjects and perceived low status that the arts has now been given has had a dramatic effect on the number of students studying these creative subjects. 

t-Test: Two-Sample Assuming Unequal Variances
	

	
	

	 
	A&D+C
	STEM

	Mean
	12299.8125
	10269.75

	Variance
	71754720.3
	6128508.07

	Observations
	16
	16

	Hypothesized Mean Difference
	0
	

	df
	18
	

	t Stat
	0.92012626
	

	P(T<=t) one-tail
	0.18483714
	

	t Critical one-tail
	1.73406361
	

	P(T<=t) two-tail
	0.36967429
	

	t Critical two-tail
	2.10092204
	 

	
	
	


Table 4 – T-test comparing Art & Design plus Creative subjects against STEM subjects between 2016 and 2023. 

An independent t-test was run on a sample of students choosing art & design plus creative subjects against students choosing STEM subjects to determine if there are differences in student choices. T(18)= 0.92, p=0.36. Therefore, accept H0. There is no statistically significant difference in the Art & Design plus Creative subjects chosen against the STEM subjects between 2016 and 2023.  It is interesting that it is not statistically significant given the graphic, however the means are more representative and confirm there are actually no major differences. This must mean that there may be some STEM categorised subjects in the ‘creative subjects’ mix, and the data would have to be unpicked further to further analyse where discepencies may lie and pull out those STEM subjects that fit into the creative mix to be able to argue scientifically that there are differences that need to be addressed. 
Geoff Barton, general secretary of the Association of School and College Leaders (ASCL), discusses the decline in arts subjects and quotes Busby (2018) explaining that:
“This has been caused by a combination of reforms to school performance tables which prioritise traditional academic subjects over the creative arts and a real-terms reduction to school funding which has forced schools to make cuts to the curriculum.” Ministers have said they want to see 90 per cent of students taking the EBacc – which does not include any arts or design and technology subjects – by 2025. (Busby, 2018).
Hypothesis 6.
There is a relationship between the number of candidates choosing creative subjects and the number of students choosing STEM subjects. 
Using the crosstabulation function within SPSS software, allows for identified variables to be analysed. Within the table below focus on the year, the candidate numbers and subject groupings gives key data for comparisons to be explored. The ‘year’ variable rows simply describe each year that the data was collected. The ‘subject groupings’ variable, is described in the first column, with candidate number data then populating the crosstabulation as a percentage. This allows for direct comparison of variables. Within this analysis we are able to explore any trends or abnormalities between candidate choices as a whole over the 9-year period. It is particularly interesting to see the changes that occur in the years 2019 and 2020 which was the covid pandemic period. At this time there is a sharp rise in business and economics which spikes in 2020 and then returns to its level of 11.1% and also an increase in computing and IT. This is not surprising, given the world upheaval experienced and also the steep learning curve experienced by most in having to use digital and online communication during the lockdown period. Also, within this year, many of the other subject percentages drop, such as science, other creative subjects (drama, media & film studies) with sociology dropping dramatically to 0% but then rising even more heavily in 2021. Perhaps the sudden and dramatic changes in life experiences impacting on the psychology of education and choices for learning. 
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Table 5 : Crosstabulation and percentages of subjects chosen from 2016 until 2023 = Variant 3. Subject and Variant 12 = Year of study. 
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Figure 6 – Number of students studying different subjects at WJEC A Level between 2016 and 2023

Figure 7 – Number of Students studying WJEC A level from 2016 – 2023.
From the crosstabulation table above, and with the STEM related research discussed within this paper, further exploration into the Art & Design and STEM related subjects was developed.
Inferential statistical intentions to establish if the art and design and STEM groups are similar or different became the next goal of this investigation. By comparing the subject group choices across the years studied, it is possible to see any relationships between the subject groups.
Whilst there is strong fluctuation in the candidates choices for other ‘creative’ subjects, such as music, theatre, drama and food technology, most of the subjects remain steady in their student choices. It is however, important to note that the total number of students choosing to study WJEC A levels has dropped by 42% from 2016 to 2023. This means that all of the subject numbers have dropped significantly, but from the crosstabulation (Table 5) and line graphs (Figures 6 & 7) there is a steady choice of most subjects from 2018 (discluding the other creative subject). As the total number of candidates has decreased and most subjects have remained steady, it can be assumed that either the other ‘creative’ students are choosing to study else where, perhaps another exam board or FE College for example, or are making different career or study choices available to them rather than WJEC A levels. From this analysis we can deduct that there is no relationship between students choosing Art & Design and STEM subjects, therefore reject hypothesis, there is no relationship. 


Hypothesis 7.
The uptake of Creative’ subjects is the same for STEM subjects over the past 23 years.

Figure 8 – Comparision of Art & Design and Creative Subject choices with STEM subject choices from 1990 until 2023. 

The comparison of ‘Creative’ subjects against STEM subjects over the past 23 years gives information regarding the rise and fall of popularity between the ‘arts’ and STEM related subjects. Within the chart the blue representing the group of creative subjects and the orange representing the STEM subjects. There is a clear peak in candidates choosing creative subjects between 2010 and 2018. Whilst it is noted that not all annual data is available between 2010 and 2016, the sharp dip in creative study from 2019 is notable. This was of course the start of the covid pandemic, but equally is when students encouraged to study STEM through governmental emphasis from 2015 would be moving through education and selecting advanced Level subjects. The number of students selecting STEM subjects although rising in 2021, seems to remain constant and consistent since 2015. The big switch in uptake of STEM vs creative subjects is seen from 1990-1995, then from 2019 onwards  with numbers showing a gradual increase while creative subjects show huge variations in total registration.  When extracting the data from the graphic to a proportional table 2 the ratios show that there is a pattern that is consistently reversed when the numbers increase.  Usually 60-40 or 70-30 split across the subject choices.

	Year
	Creative
	STEM
	Total
	Creative
	STEM

	1990
	2539
	8899
	11438
	22%
	78%

	1995
	4363
	6743
	11106
	39%
	61%

	2000
	6379
	5452
	11831
	54%
	46%

	2005
	12664
	6175
	18839
	67%
	33%

	2010
	21826
	8914
	30740
	71%
	29%

	2011
	22866
	10202
	33068
	69%
	31%

	2012
	22396
	11312
	33708
	66%
	34%

	2015
	21800
	11312
	33112
	66%
	34%

	2016
	21899
	13305
	35204
	62%
	38%

	2017
	19627
	10564
	30191
	65%
	35%

	2018
	18169
	10554
	28723
	63%
	37%

	2019
	4525
	10820
	15345
	29%
	71%

	2020
	4184
	11043
	15227
	27%
	73%

	2021
	4555
	13476
	18031
	25%
	75%

	2022
	4742
	13287
	18029
	26%
	74%

	2023
	4263
	12258
	16521
	26%
	74%

	
	
	
	
	
	


 Table 6: The percentage of Creative subjects vs STEM subject uptake over years showing a pattern.
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Table 7. Chi Square Test between Art & Design plus Creative Subjects against STEM subjects.

The chi-squared test for independence in the variables was tested to determine if there is an association between creative’ subjects against STEM subjects and the data included values for the past 23 years. This would suggest if choosing creative’ subjects is independent of selecting STEM subjects in that year.  Interestingly, the results reveal X2 (df =210) = 224, p=0.242.   The p value 0.242 is greater than .05 therefore accept the null hypothesis.  In this data there is no association, meaning these choices are made independent of each other. This is an interesting finding as it suggests that course choices are made independent of the year taken as the proportions remain relatively similar despite the swing from one subject to the other choice. The variables are not associated and the results reveal exactly what was tested that the uptake of creative’ subjects is the same for STEM subjects over the past 23 years as a proportion of students registered on the courses over those years.

Hypothesis 8.
The data set used is considered normal for parametric testing.

A normality test was run on the number of students studying art & design plus creative subjects at A Level from the WJEC Exam Board.
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Figure 9. Graph to show Normal Distribition of Data.
From this test, the results obtained stated that the population skewness (unbiased) = 0.276, with a standard error of 0.564. The (asymptotic) z-value os 0.516 and p -value = 0.606. Therefore, this distribution has a normal distribution.  Therefore, Accept H1. Data is of normal distribution. 

Hypothesis 9. 
The data set used is considered reliable for parametric testing.
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Table 8. Cronbach Alpha test for reliability of data.
The Cronbach Alpha test has Kappa agreement and gives a score of -.743. Therefore, the data is highly reliable across the variables and will give internal consistency. 

Hypothesis 10.
There is correlation between grade attainment for choices of art and design subjects and STEM subjects.  

The Pearson’s correlation tests carried out used the grade percentage data from A* to U for both the Art & Design plus Creative subjects and the STEM subjects. Two tests were run, one for the data from 2016 and one from 2022 to ascertain any relationship between student attainment for each group of subjects. Both tests stated that correlation is significant at the 0.01 level (2-tailed). A correlation value of above 0.7 between two variables would indicate that a significant and positive relationship exists between the two. Interestingly, the Table 9 and table 10 correlation results for the different years are almost exactly the same.  In 2016, the Pearson correlation 0.993, with p<.001 and in 2023 the Pearson correlation 0.998, with p<.001. Both years results indicates statistically strong positive relationships between grade attainment across the choices of art and design subjects and STEM subjects. The students grades reflect well their skills in those chosen subjects.

	
	Correlation of A Level grades A*-U




	
	ADC
	STEM

	ADC
	Pearson Correlation
	1
	.993**

	
	Sig. (2-tailed)
	
	<.001

	
	N
	6
	6

	STEM
	Pearson Correlation
	.993**
	1

	
	Sig. (2-tailed)
	<.001
	

	
	N
	6
	6

	**. Correlation is significant at the 0.01 level (2-tailed).


Table 9 – Correlation between 2016 Art & Design plus Creative Grades and STEM Grades.

	Correlation of A Level grades A*-U

	
	ADC
	STEM

	ADC
	Pearson Correlation
	1
	.998**

	
	Sig. (2-tailed)
	
	<.001

	
	N
	6
	6

	STEM
	Pearson Correlation
	.998**
	1

	
	Sig. (2-tailed)
	<.001
	

	
	N
	6
	6

	**. Correlation is significant at the 0.01 level (2-tailed).



Table 10 – Correlation between 2023 Art & Design plus Creative Grades and STEM Grades.

The same correlation test was run on the same subject groups for the year of 2022, to explore any differences between sample years. A similar correlation score was obtained. 

Hypothesis Summary Table.

	Hypothesis 1
	The number of students choosing art & design advanced level from the WJEC Exam Board is different to students choosing art and design across the UK.
	Accept H0, there is no difference in grades between WJEC and UK data. 


	Hypothesis 2
	There are differences in numbers of students choosing art & design at advanced level from the WJEC exam board.
	Reject H0 and accept H1. There is a significant difference in numbers of students choosing art & design at advanced level from the WJEC Exam Board. 

	Hypothesis 3
	There are differences in numbers of students choosing art, design and other creative subjects at advanced Level from the WJEC exam board.
	Reject H0 and accept H1. there is a still a significant different in student choices with the addition of the other creative subjects.


	Hypothesis 4
	There is a difference in the comparision of creative subjects chosen during that period of time.
	Accept H0. There is a difference in the choice of creative subjects during that period of time.



	Hypothesis 5
	There are differences in numbers of students choosing art, design and other creative subjects at advanced Level from the WJEC exam board compared to those choosing STEM related subjects. 
	Accept H0. There is no statistically significant difference in the art & aesign plus creative subjects chosen against the STEM subjects

	Hypothesis 6
	There is a relationship between the number of candidates choosing creative subjects and the number of students choosing  STEM  subjects.
	Reject Hypothesis. There is no relationship between the number of candidates choosing creative subjects and the number of students choosing STEM subjects. 

	Hypothesis 7
	The uptake of creative’ subjects is the same for STEM subjects over the past 23 years.
	H0. In this data there is no association, meaning these choices are made independent of each other.

	Hypothesis 8
	The data set used is considered normal for parametric testing
	H1. Accept hypothesis. The data is considered normal for parametric testing. 

	Hypothesis 9
	The data set used is considered reliable for parametric testing.

	H1. Accept hypothesis. The data is considered reliable for parametric testing.

	Hypothesis 10
	There is correlation between grade attainment for choices of art and design subjects and STEM subjects.  
	H1. There is significant correlation between art & design plus creative subject grades and STEM subject grades. 



DISCUSSION
From the 10 tests carried out within this paper a number of discussion poins can be raised. The first test exploring the number of WJEC candidates choosing the subject of art & design compared with the UK statistics. The result concluded that there is no difference in these variables, which allows presumption that the ratio of art and design students under the WJEC exam board is similar to the whole of the UK. Hypothesis 2 finds a significant difference in the number of students studying art and design across the specified time span, indicating fluctuating numbers. We can assume that external factors have influenced these changes, such as governmental curriculum changes and funding to schools, especially as the changes fall in line with the time line of the events. The issue of how to describe ‘creative’ subjects was then explored as hypothesis 3 tests the difference between students studying art and design and students studying ‘other’ creative subjects. The blurred definition of ‘creative subjects’ and the ad hoc use of the word ‘design within subject titles also raises questions around how to gain clarity in describing ‘ creative’ study. This test concluded that there were significant differences in the number of students studying art and design compared the students studying ‘other creative subjects’. This suggests that whilst some creative students choose art and design as a subject, other ‘creative’ students wish to explore other forms of creative expression. Hypothesis 4 continues to explore these differences acroos a wider time span and the types of  subject ‘groupings’ were explored whilst developing this testing. This test concluded that there is still a significant difference in the choice of creative subjects. Hypothesis 5 explores differences in numbers of students choosing art, design and other creative subjects at advanced level from the WJEC exam board compared to those choosing STEM related subjects and deducts that there is no significant difference, proving that despite STEM emphasis from government and social influences choices remain consistent. Hypothesis 6 investigates the relationship between subject choices across the data’s time span and concluded that there is no relationship between subject choices. This test does however, give interesting information regarding the drop of student numbers chosing A levels and a drop and fluctuation in the number of students choosing other ‘creative’ subjects. It is acknowledged that this test could be impacted on the author’s choice of subject grouping and positionality which could be considered subjective. 
The testing for hypothesis 7 explores whether or not the uptake of creative subjects is the same as STEM subjects over the past 23 years. This test concluded that there is no association, meaning the choices are made independent of each other. This is an interesting finding as often students make their choices based on career aspirations, for example, a student wishing the study medicine would need to select all science based subjects. A normality test was run on the data, which deducted the data set as normal and therefore considered reliable for parametric testing. A reliability test was also run using a Cronbach Alpha test concluding that the data is considered reliable for parametric testing. This was no surprise as the data is sourced from a government website and is factual, annual data from a reliable source.  The final test was a correlation of subject grades between art & design plus creative subjects with STEM subjects. This test was run for the years 2016 and 2022 as sample years which avoided the covid pandemic period in case the results were affected. The result concluded that there is significant correlation between the 2 subject grouping. 

Running alongside the impact of educational changes to curriculum and funding as one of the key factors in changes to student choices, is that of digital technology and its developments which impact not only education but every element of our lives. 

Whilst digital technology is rapidly and constantly improving and enhancing our lives and education, it also has negative impact. Disadvantages of distraction and lack of attention, reducing the development of other skills, consumption and false information and reduced human contact to name just a few. (Anderson. J, and  Rainie. L, 2018). These negatives apply to art & design subjects and specifically ‘craft’ that often require concentration, discipline and practice to refine practical skills in making and doing. Something that is being described as lost. We could assume that these changes in life style habits, hobbies and passtimes could be affecting the student’s appeal to study practical skills based subjects. 

As a summary to some of the issues raised within this paper as a result of the quantitative testing and findings, It is usefull to note some potential reasons for the changes in student A Level choices of subject over the time span studied. The changes in governmental funding, the prioritisation of EBacc and non-art subject choices, the lack of support for art teaching at all levels of education because of STEM emphasis, perceived low status of creative subjects and lack of funding perhaps all contribute to the changes investigated. Whilst art related subject choices for WJEC A level have steadily dropped the fluctuation and decrease in other creative subject choices must also be noted. An important factor is also the 42% drop in total number of students selecting WJEC A levels and so further research into other alternatives for student choices and career aspirations would be required. 


CONCLUSION AND RECOMMENDATIONS.
· There are clear changes in student numbers and choices that fall in line with changes to governmental changes to curriculum and funding. 
· There is a relationship between the introduction and emphasis of the STEM concept and a drop in art and design candidates. 
· With consideration for limitations within this research methodology perhaps analysing  WJEC A LEVEL data may not give a true picture of the number of students who have interest in creative subjects. 
· Only 38% of young people study A Levels in Wales therefore, perhaps the other 62% are more practical or vocationally based and are candidates who do not wish to study A level. This could be considered a limitation of the study.
· The number of students studying WJEC A Levels has dropped by 42% since 2016 and further research as to what else they are choosing is required to get a clearer picture of student career choices and aspirations. 
· Sampling could be manipulated or show bias depending on the ‘groupings’ of subjects, especially where there is subjectivity of a ‘design’ based subject. These definitions could influence the testing.
· The reliability and validity of the data has been tested and consideration for the source of the data recorded, however, as noted previously, this is data from just 1 of 5 examboards used within the UK and therefor only gives 1 perspective of student choices. 
· Developments within this study could include exploring data from the other exam boards as a large data set and with further exploration outside of Wales. 
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Appendix 1

Full set of t-tests from 2016 until 2023.


	t-Test: 2016
	UK & WJEC Art & Design grades

	
	
	
	

	 
	UK grades
	WJEC grades
	

	Mean
	62.5333333
	61.7
	

	Variance
	1336.94267
	1435.928
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	0.03876409
	
	

	P(T<=t) one-tail
	0.48492072
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.96984144
	
	

	t Critical two-tail
	2.22813885
	 
	



	t-Test:2017
	UK & WJEC Art & Design grades

	
	
	
	

	 
	UK grades
	WJEC grades
	

	Mean
	58.75
	61.7
	

	Variance
	1347.099
	1435.928
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	-0.1369743
	
	

	P(T<=t) one-tail
	0.44688483
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.89376966
	
	

	t Critical two-tail
	2.22813885
	 
	





	t-Test: 2018
	UK & WJEC Art & Design grades

	
	
	
	

	 
	UK grades
	WJEC grades
	

	Mean
	62.45
	56.7333333
	

	Variance
	1300.983
	1360.81867
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	0.271413
	
	

	P(T<=t) one-tail
	0.39579698
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.79159396
	
	

	t Critical two-tail
	2.22813885
	 
	



	t-Test: 2019
	UK & WJEC Art & Design grades

	
	
	
	

	 
	UK grades
	WJEC grades
	

	Mean
	63.25
	56.9166667
	

	Variance
	1329.947
	1300.98967
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	0.30244943
	
	

	P(T<=t) one-tail
	0.3842534
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.7685068
	
	

	t Critical two-tail
	2.22813885
	 
	



	t-Test: 2020
	UK & WJEC Art & Design grades

	
	
	
	

	 
	UK grades
	WJEC grades
	

	Mean
	70.75
	69.8333333
	

	Variance
	1168.527
	1262.91867
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	0.04553599
	
	

	P(T<=t) one-tail
	0.4822883
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.9645766
	
	

	t Critical two-tail
	2.22813885
	 
	







	t-Test:2021
	UK & WJEC Art & Design grades

	
	
	
	

	 
	UK grades
	WJEC grades
	

	Mean
	72.3833333
	68.4166667
	

	Variance
	1017.76967
	1130.74167
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	0.2096199
	
	

	P(T<=t) one-tail
	0.41908662
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.83817324
	
	

	t Critical two-tail
	2.22813885
	 
	



	t-Test: 2022
	UK & WJEC Art & Design grades

	
	
	
	

	 
	UK grades
	WJEC grades
	

	Mean
	69.1333333
	67.0166667
	

	Variance
	1129.78667
	1197.81767
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	0.1074666
	
	

	P(T<=t) one-tail
	0.45827218
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.91654437
	
	

	t Critical two-tail
	2.22813885
	 
	



	t-Test: 2023
	UK & WJEC Art & Design grades

	
	
	
	

	 
	UK grades
	WJEC grades
	

	Mean
	64.4
	61.0666667
	

	Variance
	1264.764
	1232.53467
	

	Observations
	6
	6
	

	Hypothesized Mean Difference
	0
	
	

	df
	10
	
	

	t Stat
	0.16338761
	
	

	P(T<=t) one-tail
	0.43673405
	
	

	t Critical one-tail
	1.81246112
	
	

	P(T<=t) two-tail
	0.8734681
	
	

	t Critical two-tail
	2.22813885
	 
	



Number of WJEC A Level Art & Design plus Other Creative Subjects from 1985 until 2025.

1904	4036	5859	11763	21114	22151	21736	21223	21899	19627	18169	4525	4184	4555	4742	4263	1990	1995	2000	2005	2010	2011	2012	2015	2016	2017	2018	2019	2020	2021	2022	2023	Number of Candidates studying Art & Design plus Creative Subjects


Years of A Level Results  Reported



Art & Design and Art & Design plus Other Creative Subjects Group comparisions
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WJEC Art & Design plus Creative Subject A Level Choices from 2016 until 2023

2016	2017	2018	2019	2020	2021	2022	2023	21899	19627	18169	4525	4184	4555	4742	4263	Years of  Results Reported


Number of Candidates



WJEC STEM A Level Choices from 2016 until 2023

2016	2017	2018	2019	2020	2021	2022	2023	18096	14083	13520	11918	12135	14715	14504	13659	Years of Results Reported


Number of candidates studying STEM Subjects



Number of Stduents studying WJEC A Levels between 2016 and 2023.




































Total	2016	2017	2018	2019	2020	2021	2022	2023	79313	57878	48157	30873	30036	35455	35827	33445	Year from 2016 - 2023


Number of Students studying A Level Subjects with WJEC




Art & Design and Creative subject group & STEM group student choices for WJEC A Level from 1990 until 2023.
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Number of WJEC Candidates Studying Art & Design from 1995 - 2025. 
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VAR00003 * VAR00012 Crosstabulation

VAR00012
2016.00 2017.00 2018.00 2019.00 2020.00 2021.00 2022.00 2023.00  Total
VAR00003 ART & DESIGN Count 8 8 9 9 9 9 9 9 70
%within VARO0003  11.4%  11.4%  12.9%  12.9%  12.9%  12.9%  12.9%  12.9% 100.0%
BUSINESS AND Gonnt 2 2 2 2 4 2 2 2 18
EEORIEIAIES %within VARO0003  11.1%  11.1%  11.1%  11.1%  22.2%  11.1%  11.1%  11.1% 100.0%
COMPUTING & IT Count 3 3 3 4 3 3 3 3 25
%within VARO0003  12.0%  12.0%  12.0%  16.0%  12.0%  12.0%  12.0%  12.0% 100.0%
LANGUAGES Count 8 8 8 8 8 8 8 8 64
%within VARO0003  12.5%  12.5%  12.5%  12.5%  12.5%  12.5%  12.5%  12.5% 100.0%
MATHEMATICS Count 3 3 3 2 2 2 2 2 19
% within VARO0003  15.8%  15.8%  15.8%  10.5%  10.5%  10.5%  10.5%  10.5% 100.0%
OTHER CREATIVE Count 5 5 5 4 3 3 3 3 31
% within VARO0003  16.1%  16.1%  16.1%  12.9% 9.7% 9.7% 9.7% 9.7%  100.0%
SCIENCES Count 5 5 5 4 4 4 4 4 35
%within VARO0003  14.3%  14.3%  14.3%  11.4%  11.4%  11.4%  11.4%  11.4% 100.0%
SOCIOLOGY AND Count 2 2 A 2 0 3 4 3 18
PElIeloIGY %within VARO0003  11.1%  11.1%  11.1%  11.1% 0.0%  16.7%  22.2%  16.7%  100.0%
WORLD POLITICS & Gonnt 7 7 7 7 5 5 5 5 48
(REMIEIR %within VAROO003  14.6%  14.6%  14.6%  14.6%  10.4%  10.4%  10.4%  10.4%  100.0%
Total Count 43 43 44 42 38 39 40 39 328
%within VARO0003  13.1%  13.1%  13.4%  12.8%  11.6%  11.9%  12.2%  11.9% 100.0%
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Chi-Square Tests
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Value df (2-sided)
Pearson Chi-Square 224.000% 210 242
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a. 240 cells (100.0%) have expected count less than 5.

The minimum expected count is .06.
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