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Exploring Student Perceptions of Geology: A Secondary School Analysis

Abstract
This report was constructed as part of an undergraduate Work-based Learning placement with The Higher Education Academy Subject Centre for Geography, Earth and Environmental Sciences (GEES) at the University of Plymouth.  This placement involved undertaking a small consultancy project to input and analyse secondary data obtained from a school students’ survey testing perceptions of Geology.  The findings are presented using a combined macro / micro approach of quantitative data analysis and behaviourist reasoning.
1
Introduction
This report examines the perceptions of Secondary school students towards the subject of Geology.  The main aim of this research is to:

Indicate the reasons why students choose to study Geology and what they value most about their geological studies

This is explored through the following objectives:

1
To consider the secondary data findings of a nationwide questionnaire survey conducted amongst a selection of Geology students in the UK during 1997.

2
To identify:

i) previous subject experience of Geology amongst secondary school students.

ii) the academic subjects perceived to be of most value to Geology students.

iii) the main reasons why students choose to study Geology.

iv) aspects of the Geology course most and least enjoyed by students.
3
To examine:


i) qualitative elements of student perception towards Geology.


ii) the relationship between Geology and other academic disciplines in the context of student perception.

The report begins with a brief review of relevant literature exploring Geology as an academic discipline, introducing some of the themes which are addressed within this research.  This is followed by a brief outline of the methodology undertaken, before a presentation and short discussion of the results.  Further data is presented in the attached appendix and may also be examined in greater detail by obtaining a copy of the Excel spreadsheets used as part of this analysis (available on request).

2
A Brief Literature Review: What is Geology?
The classification of Geology as a discipline of study has frequently existed as a cause 
of great debate for academics over several centuries due to its broad, “overlapping” nature with other subjects.  Around the 17th and 18th Centuries, the discipline is argued to have ‘coalesced … out of a relatively heterogeneous set of practices, such as stratigraphy, mineralogy, study of the origins of the earth, mountains, and oceans, study of the nature and origins of fossils’ and other Earth-related subjects.  This grouping of ideas around a common interest was further developed around the late 19th Century, where ideas became increasingly ‘consolidated’ around common themes, activities and an increasingly scientific outlook (Schofer, 2003, pg. 733).  Around the same period, Geology was frequently ‘treated as being derived from physics’, through the close interaction of the two disciplines, thus further rooting the subject as a discipline of Science.  However, despite this seemingly affirmative relationship, Geology has often been seen as a sub-discipline or sister-subject of other subject areas such as Archaeology, Geography and History.  This presents a rather complicated analogy.  If we were to accept Geology as an area of Geography, and in turn, Geography to be a sub-discipline of Science for example, this presents the question of whether Geology itself is a Science of equal value to disciplines such as Biology and Chemistry, or whether it is a minor specialism within a Science subject, such as a specialism within Geography or Physics.  We may even wish to expand this notion further, and argue that Geology is in fact a part of many of these aforementioned subjects, thus giving it a unique existence as a subject effectively “straddling” a number of other disciplines (Dodick and Orion, 2003, pg. 197).  As Gregory (2000) considers, one such solution to this debate is the designation of Geology as a ‘Composite Science’ of greater complexity than the ‘Basic Sciences’ of Biology, Chemistry and Physics, predominantly due to its inability to be accurately defined.  In his article ‘What is Geology?’ for example, Arthur (1996) engages further in this debate, by suggesting that the desire amongst scientists to classify everything into neat ‘compartments’ has often proved ineffective, simply acting as a cause for further confusion over the identity of Geology as a subject of study.  The popular public website “WikiAnswers” (2007) for example highlights the complexity of this debate amongst public thinking, through examination of the commonly asked question ‘What is the difference between Geology and Geography?’  In this case, a rather trivial explanation is provided suggesting that Geology is a Natural Geography, in a similar way to which Natural History is considered a part of History.  Yet, if we were to further expand this already complicated relationship further; we may even consider Geology as a form of History in itself (see discussion by Oldroyd, 1996 for example, who labels the discipline as a ‘Palaeontological Science’) or as a fundamental sister subject to Archaeology (as discussed by Ramos and Duganne, 2000).  What is very clear from this discussion is that Geology as a subject is a highly controversial discipline of relevance to a wide ranging number of academic areas of study.  Given this sheer complexity in identity therefore, it is perhaps even more important that Geologists and Academics alike are able to examine issues of student perception and understanding surrounding Geology in an attempt to address this confusion and consider how the subject may be perceived within a school environment.
3
Methodology

3.1
The Study

Secondary data was obtained from a school students’ survey conducted by the Swansea Institute of Higher Education in 1997.  Academic staff at a selection of voluntary institutions across the UK were asked to distribute blank copies of a questionnaire (see attached appendix) to all students studying Geology and return them to the initial researcher.  The completed responses were subsequently obtained by the GEES Subject Centre in Plymouth and input into an Excel spreadsheet in 2006.  The findings were analysed using the methodology outlined below.
3.2
Analysis techniques

All questionnaire responses were entered into an Excel spreadsheet subdivided into separate columns for each question.  This information was then transferred into a series of tables and graphs (as appropriate) using a combination of the Minitab and Microsoft Excel and Word computer applications.  The form of analysis undertaken for each question was varied in accordance with the nature of its individual focus, but generally involved the quantitative ranking of responses into relative frequencies.  Some minor qualitative analysis was also undertaken in an attempt to examine personal perceptions of Geology amongst students.
4
Results

4.1
Data Demographics

A total population of 314 students was sampled across 23 academic institutions within England and Wales, as indicated below:

	City / County
	No. of institutions sampled

	Bedfordshire
	[image: image3.wmf]Yes

No

No Response

1

	Cambridgeshire
	1

	Devon
	1

	Dorset
	1

	Essex
	1

	Hampshire
	1

	London
	1

	Manchester
	1

	Merseyside
	1

	Norfolk
	1

	Somerset
	2

	Sussex
	2

	Wales
	4

	West Midlands
	1

	Wiltshire
	1

	Yorkshire
	3


Of this sample, approximately one third of student respondents were enrolled at a Sixth Form College or Comprehensive School respectively; with the remaining third divided between Further Education Colleges and Grammar or Independent Schools:

	6th Form College
	Comprehensive
	FE College
	Grammar
	Independent

	104
	116
	22
	27
	45


Approximately 90% of all respondents cited A Levels as their predominant level of academic study as indicated below:

	Level
	A
	AS
	GCSE

	Freq.
	281
	3
	30


4.2
Previous Geological Experience

180 respondents (57%) claimed to have learnt or gained experience of Geology prior to enrolling on their current academic programme of study.  Of this figure, 70% claimed to have been involved in more than one source of Geological activity.  The most popular source of previous experience was cited as GCSE Geography (over 25% of all respondents).  Other popular responses included GCSE Science and Lower School Geography; with GCSE Geology, Lower School Science and extra curricular activities accounting for significantly lesser proportions amongst respondents.  Of the population sample, 11 students claimed to have obtained previous experience from all of those sources cited above:
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4.3
Other Subject Experience
As part of the student questionnaire, all respondents were asked to indicate any other subject qualifications for which they were currently studying towards.  The results of this research are presented graphically in the attached Appendix.  The main findings are summarised below and overleaf:

A Level – the most popular accompanying subject to Geology was Geography by a significant amount, with a frequency of 132 students (42%) of those surveyed.  Other popular choices included Biology (28%), Chemistry (17%), General Studies (17%), Mathematics (12%), Business Studies (10%), Physics (8%), Art (5%) and History (5%).  It should also be noted that despite variation in course choices of Language, Literature and Shorthand, studies of the English language reached a collective percentage of 14%.
AS Level – The results at AS Level should be treated with caution due to the extremely small sample size of just three students.  However, it should also be noted that a small proportion of A Level students had selected an additional AS Level subject as accompaniment to their A2 studies.
GCSE – The patterns presented at GCSE are significantly different to those at A Level in terms of subject variation and popularity.  This is most likely due to the presence of compulsory subjects at GCSE such as English, Maths and Science, compared to the greater range of unrestricted optional choice available at A Level.  It is therefore, perhaps unsurprising that the core academic subjects featured most heavily in the responses given.  Of the optional choices, Geography was the most popular, with a frequency of 16 students (53%).  Other popular options included History (43%), Information Technology (27%) and German (23%).  When examining this data, however, two observations are worth considering as presented below:

1) The optional choices at GCSE may often be restricted by the requirement of students to study particular subjects.  For example, a compulsory choice of one language or technology subject from an option block etc.  Whilst there may also be restrictions in timetabling presented at A Level, the presence of “compulsory option choices” is likely to be significantly more prevalent at GCSE level. 

2) A small proportion of students opted to study additional GCSE subjects as an accompaniment to their AS / A Level subjects.  For simplicity, this data has been included with that obtained from students studying primarily at GCSE level.  As a result, this may have had a relatively minor influence on the overall patterns presented.



4.4
Students considering Geology as a study option at Higher Education Level
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	Yes
	No
	No Response

	Freq.
	140
	169
	5

	%
	45
	53
	2


A total of 45% of all students surveyed admitted to considering Geology as a study option at Higher Education Level, such as an undergraduate degree.
4.5
Subjects of most value to Geological Learning
This section required students to rank the top three subjects perceived to be of greatest value to geological learning from a selection of eight predetermined options.  The results highlighted the close relationship between Geology and Geography, with a total frequency of 86 students acknowledging this positive connection.  Geography was also the most common option selected in rank position 1.  This is an important observation, as it reinforces the strong interrelationship often perceived between the two disciplines.  Additionally, the results of this analysis highlight the complex relationship between Geology and science, with more students ranking “Science” as a higher option than the specific subfields of Biology, Chemistry, Maths or Physics.  This relates to the discussion presented in Section 2 (Literature Review), which identified the complex nature of Geology within science.
	Subject
	Rank
	Total Freq. *
	Score ^

	
	1
	2
	3
	
	

	Geography
	56
	23
	7
	86
	221

	Science
	23
	27
	11
	61
	134

	Chemistry
	18
	28
	19
	65
	129

	Physics
	4
	13
	13
	30
	51

	Biology
	2
	5
	12
	19
	28

	Maths
	0
	1
	8
	9
	10

	History
	0
	3
	3
	6
	9

	Technology
	0
	0
	5
	5
	5


* Frequency of students placing reason in any of their top 3 rankings.

^ Score determined by awarding 3 points to 1st place rank, 2 for 2nd, 1 for 3rd.
4.6
Reasons for studying Geology
This section required students to select their top 3 reasons for choosing to study Geology, and place them in a ranked order.  The most common response was ‘I thought it would be interesting’ by a significant margin, followed by a multitude of other responses.  Particularly notable is the third rank assertion that ‘I thought it would help my Geography’.  Once again, this notion has strong links to the aforementioned discussion regarding the interrelationship of Geography and Geology.  Other notable responses include wanting to study a new subject, appreciating the varied mix of study (practical and theory work combined) and wanting to study an alternative science to the traditional core options such as biology or chemistry.  At this point, it should be noted that many respondents identified that Geology had served as an appealing science option in replacement of what they perceived to be the more “difficult” science subjects.  This is a point worth considering in later sections, where many students commented on the difficult and challenging nature of Geology; possibly reinforcing questions over the initial perceived “easiness” of Geology as an option compared to the reality of studying it.  The table of results for this section is presented overleaf.
	Reason
	Rank
	Total Freq. *
	Score ^

	
	1
	2
	3
	
	

	I thought it would be interesting
	34
	21
	14
	69
	158

	Wanted to do a new subject
	10
	14
	9
	33
	67

	I thought it would help my Geography
	9
	7
	7
	23
	48

	Enjoyed it lower down the school
	9
	8
	1
	18
	44

	Good mix of practical work, book study etc
	3
	8
	10
	21
	35

	I had heard from other students that it was interesting
	6
	5
	7
	18
	35

	Wanted to do a science
	4
	3
	11
	18
	29

	A useful qualification in getting a job
	4
	5
	1
	10
	23

	The 6th form advisor suggested it
	4
	3
	5
	12
	23

	Wanted to go on field trips
	0
	7
	6
	13
	20

	I think the Geology teacher is a good teacher
	0
	5
	9
	14
	19

	I thought it would be easy to learn
	3
	3
	3
	9
	18

	Study Geology at university
	3
	3
	3
	9
	18

	I thought I would be able to get a good grade
	0
	5
	6
	11
	16

	Other
	0
	0
	1
	1
	1


* Frequency of students placing reason in any of their top 3 rankings.

^ Score determined by awarding 3 points to 1st place rank, 2 for 2nd, 1 for 3rd.
4.7
Geological Aspects Most Enjoyed

The Top 12 most enjoyed aspects of Geology were as follows:
	Aspect
	Rank
	Total Freq. *
	Score ^

	
	1
	2
	3
	
	

	1. Fieldwork
	78
	45
	36
	159
	360

	2. Plate Tectonics
	27
	42
	18
	87
	183

	3. Volcanism
	40
	18
	11
	69
	167

	4. Practical Work
	25
	28
	12
	65
	143

	5. Fossils
	18
	15
	18
	51
	102

	6. Mineralogy
	16
	18
	15
	49
	99

	7. Earthquakes
	10
	19
	11
	40
	79

	8. Igneous Rocks
	10
	14
	15
	39
	73

	9. Map Work
	8
	13
	12
	33
	62

	10. Natural Disasters
	6
	10
	6
	22
	44

	11. Palaeontology
	4
	11
	7
	22
	41

	12. Earth Structure
	7
	5
	7
	19
	38


* Frequency of students placing reason in any of their top 3 rankings.

^ Score determined by awarding 3 points to 1st place rank, 2 for 2nd, 1 for 3rd.
4.8
Geological Aspects Least Enjoyed

The Top 12 least enjoyed aspects of Geology were:
	Aspect
	Rank
	Total Freq. *
	Score ^

	
	1
	2
	3
	
	

	1. Map Work
	30
	15
	9
	54
	129

	2. Mineralogy
	23
	14
	13
	50
	110

	3. Coursework / Essay Writing
	18
	18
	9
	45
	99

	4. Fossils
	20
	13
	8
	41
	94

	5. Sedimentary Rocks
	11
	13
	3
	27
	62

	6. Examinations
	11
	10
	2
	23
	55

	7. Dating
	11
	9
	1
	21
	52

	8. Palaeontology
	14
	4
	1
	19
	51

	9. Fieldwork
	10
	6
	4
	20
	46

	10. Plate Tectonics
	6
	11
	6
	23
	46

	11. Geophysics
	10
	3
	1
	14
	37

	12. Igneous Rocks
	6
	3
	4
	13
	28


* Frequency of students placing reason in any of their top 3 rankings.

^ Score determined by awarding 3 points to 1st place rank, 2 for 2nd, 1 for 3rd.
The findings of Sections 4.7 and 4.8 are interesting, as they highlight the complex nature of student opinion.  It is interesting for example, to note that ‘Fieldwork’, ‘Fossils’, ‘Igneous Rocks’, ‘Map Work’, ‘Mineralogy’, ‘Palaeontology’ and ‘Plate Tectonics’ were all ranked within the Top 10 for both positive and negative aspects of the course; subsequently reinforcing a strong difference in opinion amongst students.  This is interesting, as it demonstrates the complexity of delivering a Geology course that maintains the interest and enthusiasm of an entire class of students, whilst still offering a balanced and varied insight into the subject.

Limitations: Several limitations were identified within this research section.  Firstly, due to the “free verse” nature of responses to this question, it was necessary to group answers into generalised categories before they were ranked.  This introduced a degree of qualitative reasoning, as it was necessary for the researched to use their own discretion over which categories were most suitable for a specific answer.  This may have lead to a minor degree of error due to the potential for misinterpretation of responses.  There was also an element of an “overlap” which presented significant challenges.  Responses such as “Volcanism” or “Volcanoes” may for example be categorised for simplicity under the heading “Plate Tectonics” in a similar manner to “Earthquakes”.  However, in the event of a student citing “Earthquakes” and “Volcanoes” in their responses, this proved an ineffective method of categorisation.  As a result, the categories “Earthquakes”, “Volcanism” and “Plate Tectonics” were all adopted with some degree of discretion from the researcher.  It should therefore be acknowledged that the results presented above may be as much a reflection of the way they were categorised, as they are of the qualitative data recordings collected.
4.9
Qualitative Student Perceptions towards Geology
This section required qualitative responses from students when asked to offer advice to prospective students considering studying Geology.  The responses were categorised using the discretion of the researcher, with a cross-section of examples presented.  A key to the categories selected for this purpose is outlined below.
	Advice *
	Freq.
	Example 1
	Example 2
	Example 3

	Positive
	119
	Yes, you should do it because it is interesting to find out all about your natural environment and how it was formed.  Also field trips are good.
	Definitely choose Geology - it’s interesting, enjoyable & everywhere around you!


	It's interesting and not the typical stereo-type subject people think it is.  It's not all about rocks.  It's enjoyable, and pretty easy.



	Conditional
	111
	Yes, if you enjoy physical Geography and are interested in evolution and want to see environments and life as it was millions of years ago.  Then this is the subject for you.
	If you like Geography you will probably like Geology.  The subject needs concentration in order to understand the concepts.
	If you have good observational skills, and can write scientifically then you will have few problems.



	Balanced
	42
	It's can be interesting but it is quite hard to remember all the words & names
	It’s a lot of hard work, and there are a wide range of activities covered; some is good, and some isn’t.


	It is very good if you do Geography and can be very interesting at times, however it can get a bit tedious.  But I enjoy the subject and think it is a good 'A' level option.

	Indifferent
	15
	Be prepared to work.  It is more than just rocks.
	It's ok.


	Go and ask someone else

	Negative
	4
	More difficult than you think.  Don't take it as an easy science because it's not.
	Many of my friends have said it was v. easy to do, but it is still hard work.  I haven’t found it very sociable.
	Think about it carefully, it is extremely Boring most of the time!



	(No Response)
	(23)
	N/A
	N/A
	N/A


Key to the categories selected by researcher: 

*1 “Positive” denotes advice of a predominantly positive nature towards studying Geology (eg. active encouragement to a prospective student etc.). 

*2 “Conditional” denotes advice offered in support of studying Geology but with certain conditions attached (eg. active encouragement but only for students of a scientific background or specific interest etc.)
*3 “Balanced” denotes advice of a predominantly mixed or balanced nature towards studying Geology (eg. offering a combination of both positive and negative perspectives or reasoning)
*4 “Indifferent” denotes advice of a predominantly neutral nature towards studying Geology (eg. a statement of limited persuasion)
*5 “Negative” denotes advice of a predominantly negative nature towards studying Geology (eg. active discouragement to a prospective student etc.)
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Due to the large number of student responses, it was deemed impractical to attempt to examine every individual response given in a qualitative manner.  Whilst the selection analysis method displayed above places a strong, and relatively unusual quantitative emphasis on these findings, this is useful in gaining a stronger insight into the individual perceptions conveyed through each response.  This method is however, extremely limited in its nature, and presents a strong potential for bias from the researcher.  Whilst every effort was made to remain objective throughout, it is acknowledged that this method still presents a strong potential for human judgement errors.  What the findings of this section do emphasise however, are the relatively strong positive perceptions of students displayed towards the subject of Geology; with this in itself acting as an encouraging revelation.
In addition to the analysis displayed above, the Top 8 most common adjectives used within each student response were compiled using a simple word counting application as displayed below: 


	Adjective
	[image: image5.png]


Freq.

	1. Interesting
	48

	2. Good
	15

	3. Hard
	11

	4. Enjoyable
	8

	5. Different
	5

	6. Difficult
	5

	7. Boring
	4

	8. Fun
	4



The prevalence of the word ‘Interesting’ as the most commonly used adjective to describe Geology is significant due to its relation to the findings of section 4.6.  In this section, ‘I thought it would be interesting’ was cited as the most common reason for students to study Geology.  It is therefore significant that a continuation of the word ‘Interesting’ was seen in both student preconceptions of the Geology course and later upon reflection.
5
Conclusion

This report has attempted to introduce some of the complex debates surrounding Geology and its academic relationship with other subjects of scientific study such as Geography and physics, in an attempt to place the findings of this research within a broader geological context.  A number of themes have been explored in an examination of student perceptions of Geology, and these have been presented using a combination of quantitative and qualitative analysis techniques.  What is clear from the data presented is that this a complex area of study, and that the brief analytical discussions interspersed within this report serve merely as an introduction to a number of themes with potential for more intensive analysis.  In reflection of these themes, the following concluding observations were made:
1
Previous geological experience amongst students was varied, with just over half of all students claiming to have undertaken some form of geological learning prior to their current academic programme of study.  Within this statistic, Geography was cited as the most common source of previous experience, with other science subjects and extra curricular activities accounting for smaller numbers of responses.
2
Other subject experience was also highly varied, with a wide range of subjects and qualifications studied.  At A Level, Geography was cited as the most popular accompanying subject to Geology, with over 40% of students opting to study the subject.  Other popular choices included perceived related science subjects such as biology, chemistry and maths.  Interestingly, despite the strong perceived attachments between Geology and physics, just 8% of A Level students had chosen to study both subjects.  At GCSE level, the results were moderately skewed by the presence of compulsory subject choices such as English, Maths and Science.  Of the optional choice subjects, Geography was most popular, with over half of all students studying the subject.  Additionally, the subject of History was also a popular option, possibly reinforcing the academic links between Geology and History.
3
Just under half of all students surveyed reported considering Geology as a study option in Higher education.  This is an interesting statistic, as it indicates a positive perception of the subject amongst students as a potential career path or source of further academic study.

4
Students cited Geography as being of most value to geological learning, hence reinforcing the close perceived relationship between the two disciplines.  
5
A large of reasons for studying Geology were identified, with ‘I thought it would be interesting’ existing as the most common response by a popular majority.

6
A range of subjects were cited as both the most and least enjoyed aspects of Geology, hence indicating a strong difference in opinion and perceptions amongst students.  The most popular aspect was ‘Fieldwork’, whilst ‘Map Work’ proved least popular.

7
A qualitative research analysis discovered a broad range of perceptions amongst students from highly positive to opposing negative responses.  It was noted however, that there appeared to be more positive than negative opinions towards geology, with the word ‘Interesting’ used as the popular adjective to describe the subject.
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Appendix 1: Other Subject Experience – A Level
Appendix 2: Other Subject Experience – AS Level
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Appendix 3: Other Subject Experience – GCSE
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