
 

 

 

 

SCIENTISTS’ COMMUNICATION WITH THE GENERAL PUBLIC 

─ AN AUSTRALIAN SURVEY 

 

Suzette D. Searle 

 

 

 

A thesis submitted for the degree of Doctor of Philosophy of  

The Australian National University 

 

 

September 2011 





 

 

 

 

DECLARATION 

 

This thesis contains no material that has been accepted for the award of any 

other degree or diploma in any university. To the best of the author’s knowledge 

and belief it contains no material previously published or written by another 

person, except where reference is made in the text.  

 

 

 

 

 

 

Suzette D. Searle 

 

 

 



 

ii 

 

 

ACKNOWLEDGEMENTS  

John Owen, my husband, has supported me unconditionally throughout the six 

and a half years it has taken me to complete this PhD. Neither of us thought it 

would take so long. I thank him for his love, understanding, financial sacrifice 

and great coffee and cooking. 

There are many other special people in my life that I would like to thank.  

Firstly my parents, Richard and Dawn Searle, who encouraged me to study for a 

PhD because they believed that meeting an intellectual challenge was a worthy 

pursuit. 

Sue Stocklmayer was my principal supervisor, and I thank her for her guidance 

and always helpful and insightful feedback on my many drafts. I also very much 

appreciate Sue’s understanding and patience as I learned how to become a better 

researcher. 

My two other academic supervisors, Rod Lamberts and Julian Cribb, gave me 

their helpful and enthusiastic support over the years, and were there when I 

needed them. I also thank Ms Anna Littleboy, Operations Director of the CSIRO 

Minerals Down Under Flagship, for agreeing to be my CSIRO supervisor. 

I thank my other advisors who contributed their own special insights: Dr Harry 

Butler (science communication with the general public), Dr John Dryzek 

(democracy and deliberative participation) and Dr Les Rymer (science policy). 

Bradley Smith, formerly Executive Director of the Federation of Australian 

Scientific and Technological Societies (FASTS) ─ now called Science & 

Technology Australia ─ contacted the Federation’s member associations and 

organisations to endorse this research and invite Australia’s scientists to 

participate. I am very grateful for his unconditional help. 

There were others within the academic community who generously responded to 

my search for information and ideas – Dr Jasber Singh (UK), Dr Kasper M. 

Hansen (Denmark), and Dr Kevin Burchell (UK). Nyree Mason (The Australian 



 

iii 

 

National University) patiently helped me to understand and use SPSS statistical 

software. 

My deep appreciation to my friends, Julie and Andrew Carter, and Shirley and 

Leroy Stewart whose interest in my research never flagged, except once when 

Shirley said that she thought ‘We’d all heard enough’ – and that was four years 

ago. We still laugh about that. Julie generously proofread my thesis – now that’s 

friendship! I thank Ruth Yule and Denis Brown, great believers in freedom of 

speech, who would tell me how important my research findings would be to 

Australians’ understanding of, and belief in, science.  

I have special colleagues and friends at the ANU’s Centre for the Public 

Awareness of Science where I work. To Bobby Cerini, Will Grant, Danny 

Kingsley, Brenda Moon and John Rayner in particular, thank you for your help 

over the years. To our IT specialist, Shane Grieves, many thanks for helping me 

so quickly when various software programs and hard drives gave me grief. 

My science communication mates from CSIRO ─ Megan Rive, Monica Van 

Wensveen, Jane Kahler and Rachel Parry ─ were uncritically there for me as the 

years unfolded and trailed away. Thank you also to my former CSIRO 

colleagues – Trevor Booth, Susan Cuddy, Helen McFadden and Dale Hughes – 

who kept in touch after I disappeared from their workplace to become a student 

again. 

I am extremely grateful to the people who piloted the survey for me, and all 

those wonderful Australian scientists who completed it. I was very excited, 

humbled and overwhelmed by the time and effort they took to contribute their 

experiences, insights and wisdom to this study. I am also very appreciative of 

the endorsement that FASTS and the Australian Academy of Science gave my 

questionnaire which I know encouraged scientists to participate. 

This research would not have been possible without direct financial funding 

from The Australian National University, and the Commonwealth Scientific and 

Industrial Research Organisation (CSIRO Postgraduate Flagship scholarship) for 

the first three and half years of my study. For this I am very thankful, and I hope 

that my research and my training will prove to be a good investment.  

 



 

iv 

 

TABLE OF CONTENTS 

DECLARATION i 

ACKNOWLEDGEMENTS ii 

ABSTRACT xi 

CHAPTER 1. INTRODUCTION 1 

Background to the Study 1 

The Problem 3 

Research Questions 4 

Overview of the Method 5 

Significance and Scope 5 

Thesis Structure 6 

CHAPTER 2. CALLS FOR SCIENTISTS TO COMMUNICATE WITH THE GENERAL 

PUBLIC 8 

Introduction 8 

The Importance of Scientific Information to Society 9 

New and Changing Relationships Between Scientists and the General Public 13 

From Education to Dialogue to Engagement 20 

Chapter Summary 34 

CHAPTER 3. THE CULTURE OF SCIENCE 36 

Introduction 36 

A Definition of Science 36 

Science as a Culture 38 

Science in Australia 53 

A Description of Australia’s Scientists 63 

Chapter Summary 74 

 



 

v 

 

 

CHAPTER 4. SCIENTISTS’ COMMUNICATION WITH THE GENERAL PUBLIC – 

THE RULES, RISKS AND OTHER RESTRAINTS 77 

Introduction 77 

Scientists as a Subject for Research 78 

Scientists’ Rules for Communicating with the Public 86 

Failure to Communicate Well 93 

The Personal and Professional Risks of Communicating 97 

Other Obstacles to Scientists’ Communication 103 

Chapter Summary 117 

CHAPTER 5. SCIENTISTS’ COMMUNICATION – WHY, WHEN, HOW AND WHAT 

WOULD HELP 118 

Why do Scientists Communicate with the Public? 118 

When do Scientists Communicate with the Public? 133 

Other Influences on Scientists’ Communication 136 

How Do Scientists Communicate with the Public? 141 

What Would Help or Has Helped Scientists to Communicate? 147 

Chapter Summary 154 

CHAPTER 6. RESEARCH DESIGN AND METHODS 156 

Introduction 156 

Choice of Methods 156 

Definitions and Categories 161 

The questionnaire 168 

Analysis of Communication Activity 174 

Analysis of Qualitative Responses 174 

Limitations of Research Methods 175 

Note on other National Surveys of Scientists’ Communication 176 

Chapter Summary 177 



 

vi 

 

CHAPTER 7. RESULTS 178 

Introduction 178 

Description of the Sample 178 

National Representativeness of survey sample 195 

Scientists’ Responsibility to Communicate with the Public 219 

The Benefits Scientists Gain from Communicating with the General Public 233 

Personal Importance of Communicating with the General Public 241 

Scientists’ Communication Activities 248 

Hindrances to Scientists Communicating with the General Public 267 

Areas for Improvement to Facilitate Better Communication 287 

Summary ─ Communication Differences due to Scientists’ Sex, Age, Discipline and 

Employer 299 

Chapter Summary 306 

CHAPTER 8. DISCUSSION 309 

Do Scientists Think That it is Their Responsibility to Communicate  

with the General Public? 310 

Do Scientists Believe That There Are Benefits from Communicating with the General 

Public? 312 

Is Communication with the General Public Personally Important to Scientists? 315 

What Do Scientists Currently Do to Communicate with the General Public? 316 

Does Anything Hinder Scientists from Communicating with the General Public? 318 

Are There Areas for Improvement? 322 

Australia’s Scientists – Comparison of their Views and Activities Internationally 324 

CHAPTER 9. CONCLUSIONS AND RECOMMENDATIONS 329 

Implications 332 

Limitations of Study 333 

Recommendations for Practice 334 

Recommendations for Science Communication Research 336 



 

vii 

 

10. REFERENCES 339 

11. APPENDICES 369 

 

LIST APPENDICES 

Appendix 1 Human Research Ethics Committee approvals (4) 369 

Appendix 2. Participant organisations - government employers 373 

Appendix 3. Copy of email sent to FASTS 374 

Appendix 4. Email sent to Fellows of the Australian Academy of Science 375 

Appendix 5. Email invitation sent to a Cooperative Research Centre (CRC) 376 

Appendix 6. Email letter of invitation to AusBiotech Ltd 376 

Appendix 7. Email to the Australian Science Communicators (ASC) list 378 

Appendix 8. Invitation via APESMA newsletter July 2010 379 

Appendix 9. Description of a scientist (ABS, 1998) 379 

Appendix 10. Screen capture of questions about scientists’ communication activities 380 

Appendix 11. Employer insights for the generations (McCrindle Research, 2006) 381 

Appendix 12. Generational differences in the funds management industry (Salt, 2007) 382 

Appendix 13. Natural and Physical Science Professionals at the Unit Group (8) level 383 

Appendix 14. RFCD Classification highlighting ABS divisions used in questionnaire’ 383 

Appendix 15. Current discipline or research field 384 

Appendix 16. Fields of Research 384 

Appendix 17. Question order in the questionnaire ‘ Scientists and science communication  

in Australia’ 385 

Appendix 18. Questionnaire titled ‘Scientists and Science Communication in Australia  

– screen capture 392 

Appendix 19. Questions (grouped) in ‘Scientists and science communication in Australia’ 394 

Appendix 20. Scores for communication frequency 395 

Appendix 21. Communication expected by employer x Sex – cross-tabulation 395 

Appendix 22. Communication expected by employer x Age (Generation) – cross-tabulation 396 

Appendix 23. Communication expected by employer x Discipline (≥ 50 people)  

– cross-tabulation 397 

Appendix 24. Communication expected by employer x Employer (≥ 50 people)  

– cross-tabulation 398 

Appendix 25. Financial reward for communication x Age (Generation) – cross-tabulation 399 



 

viii 

 

Appendix 26. Reward/recognition/acknowledgement analysed as a multiple response for Sex, 

Age, Discipline & Employer 400 

Appendix 27. Communication taken into account for career advancement x Age – frequency 400 

Appendix 28. Verbal recognition/praise/gratitude x Age (Generation) – frequency 401 

Appendix 29. Scientists have a greater responsibility to research and publish 402 

Appendix 30. Not all scientists are good communicators 402 

Appendix 31. The need for professional science communicators 403 

Appendix 32. Responsibility rests with employers and funders 404 

Appendix 33. Responsibility rests with the scientific community,  

governments and the media 404 

Appendix 34. Scientists’ responsibility in the public versus the private sector 405 

Appendix 35. Scientists’ views of communicating to a particular public 406 

Appendix 36. Criticisms of the question’s statement 406 

Appendix 37. What is ‘timely’? 407 

Appendix 38. What is the ‘public interest’ 408 

Appendix 39. Professional & personal benefits ─ broad descriptions 411 

Appendix 40. Positive feelings ─ examples (23) of positive feelings 413 

Appendix 41. Personal importance x Employment situation - cross-tabulation 415 

Appendix 42. Personal importance x Sex, Age, Discipline and Employer 416 

Appendix 43. Communication activity (total) score – frequency and per cent 417 

Appendix 44. Communication activity and communication as part of job 418 

Appendix 45. Relationships between recognition/acknowledgement and  

communication activity 420 

Appendix 46. Hindrances ─ emergent themes from scientists’ examples by Sex – frequency 422 

Appendix 47. Hindrances by Sex ─ significance of differences 423 

Appendix 48. Hindrances by Age (Generation) 424 

Appendix 49. Hindrances – scientists’ examples 425 

Appendix 50. What would help scientists most x Sex – frequency 439 

Appendix 51. ‘Help most’ x Sex ─ Summary of Chi-square analyses 440 

Appendix 52. ‘Help most’ x Age (Generation) – Summary of Chi-square analyses 441 

Appendix 53. ‘Help most’ x Discipline with ≥ 50 scientists ─ Summary of Chi-square tests  

for independence (Pearson Chi-square) analyses 442 

Appendix 54. ‘Help most’ x Employer type with ≥ 50 scientists ─ Summary of Chi-square 

analyses 443 

Appendix 55. Less secrecy due to national security x Employer – frequency 444 

 



 

ix 

 

LIST OF FIGURES 

Figure 1. ‘The end is near’ 13 

Figure 2. The science community’s rules for communicating with the general public 87 

Figure 3. AAAS lessons for the scientific community ( Leshner, 2006, B20) 90 

Figure 4. Current employer by sector and type - screen capture 168 

Figure 5. Australian distribution of scientists in study (2007) and Census (2006) 179 

Figure 6. Age distribution (five-year categories) ─ frequency 186 

Figure 7. Age distribution x Generation 186 

Figure 8. Age distribution of in 5-year categories x sex 187 

Figure 9. Sex x Generation─ Frequency 188 

Figure 10. Discipline x Sex – frequency 190 

Figure 11. Age (5-year groupings) x sex (%) distribution – for ’07 survey & ‘06 Census 195 

Figure 12. Distribution of scientists in government/non-government employer sectors 196 

Figure 13. Human resources (PYE) devoted to R&D by sector in 2006-2007 (ABS, 2006b) 197 

Figure 14. Employment situation x Generation – frequency 200 

Figure 15. Part of job or expected to communicate x Generation (per cent) 206 

Figure 16. Part of job or expected to communicate x Discipline (per cent) 207 

Figure 17. Part of job or expected to communicate x Employer (per cent) 208 

Figure 18. Other organisational recognition of communication x Discipline ─ frequency 215 

Figure 19. Communication otherwise recognised x Employer ─ frequency 216 

Figure 20. Scientists’ responsibility to communicate – frequency 220 

Figure 21. Scientists’ responsibility to communicate – frequency split by Age (Generation) 221 

Figure 22. Professional & personal benefits from communicating – frequency of scientists 234 

Figure 23. Personal importance of communicating x Discipline – per cent 243 

Figure 24. Personal importance of communicating x Employer – per cent 245 

Figure 25. Hindrances – broad emergent themes from scientists’ comments 320 

LIST OF TABLES 

Table 1. Studies of scientists’ communication with the general public 84 

Table 2. Four generations by year of birth 164 

Table 3. Highest completed qualification – frequency 180 

Table 4. Scientists’ occupations – frequency 182 

Table 5. Scientists’ roles in decreasing order of frequency 184 

Table 6. Sex distribution of scientists – frequency 185 

Table 7. Current research field, course or discipline - frequency* 189 

Table 8. Discipline x Age (Generation) – frequency 191 



 

x 

 

Table 9. Employer institution/organisation – frequency 192 

Table 10. Employer – institution/organisation (with > 50 scientists) – frequency 193 

Table 11. Current employment situation – frequency 193 

Table 12. Employment situation x Sex – frequency 194 

Table 13. Scientists in government/non-government employer sectors 198 

Table 14. Is communicating with the general public part of your job – frequency 202 

Table 15. Is communicating part of your job x Age (Generation) 203 

Table 16. Is communicating part of your job x Discipline (No. and %) 204 

Table 17. Is communicating part of your job x Employer institution/organisation 204 

Table 18. Communication expected by employer ─ frequency 205 

Table 19. Summary of employer expectations x Sex, Age, Discipline and Employer 210 

Table 20. Financial reward for communication with the general public  

─ frequency and per cent 211 

Table 21. Financial reward – within each Generation, Discipline and Employer  

─ frequency and per cent 212 

Table 22. Communication otherwise recognised or acknowledged by employer – frequency 213 

Table 23. Reward/recognition/acknowledgement of communication with the general public 214 

Table 24. Examples of professional and personal benefits – frequency 236 

Table 25. Personal benefits – categorization of examples of good feelings 239 

Table 26. Personal importance of communicating with the general public ─ frequency 242 

Table 27. Personal importance scores x Discipline 244 

Table 28. Personal importance scores x Employer 246 

Table 29. What did scientists communicate with the general public? 250 

Table 30. Communication activity with the general public …  ─ frequency 254 

Table 31. Scientists’ communication – frequency in decreasing order for 2 ─ 10 times 256 

Table 32. Scores for communication frequency options 257 

Table 33. Summary of communication activity (√total) mean score 258 

Table 34. Differences between communication activities x Sex, Age, Discipline & Employer262 

Table 35. Hindered to communicate – frequency 267 

Table 36. Hindrances x Employer – frequency of examples 285 

Table 37. What would help scientists most to communicate – frequency 288 

Table 38. ‘Help most’ options & significant associations with Sex 290 

Table 39. ‘Help most’ options & significant associations with Age (Generation) 292 

Table 40. ‘Help most’ options & significant associations with science disciplines  294 

Table 41. ‘Help most’ options & significant associations with different types of employer 297 

Table 42. Summary ─ Significant differences between scientists’ communication x Sex, Age, 

Discipline & Employer 301 



 

xi 

 

 

 

ABSTRACT  

This thesis describes the communication activities and views of Australia’s 

scientists around their communication with the general public. This exploratory 

research is based upon a national Internet survey of 1,521 Australian scientists 

who worked across public and private sectors for eight different types of 

employers and in seven science disciplines. The scientists were aged between 21 

and 67+ years and the survey population was representative of the sex-age 

distribution of scientists in Australia in 2006. 

This study sought to find out if scientists in Australia agreed that they had a 

responsibility to communicate with the general public, how personally important 

it was to them, and if there were any benefits for them from doing so. A 

significant finding of this research is that a large number of scientists have 

positive feelings about themselves, their communication and their work, as a 

benefit of communicating with the general public. 

Whether communicating with the general public was a part of their job, or 

otherwise recognised or rewarded, and what scientists did to communicate with 

the general public is also explored. Hindrances to their communication and areas 

for improvement are identified. The influence of scientists’ sex, age, discipline 

and employer upon their communication activities and views is analysed. 

Recommendations for improvement of communication practice are made. 

 

Keywords: scientist, science communication, Australia, survey, age, sex, 

discipline, employer, generation 


