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Introduction 
7KH�&29,'�SDQGHPLF�KDV�KLJKOLJKWHG�WKH�LPSRUWDQFH�RI�VFLHQWL¿F�OLWHUDF\�DV�D�NH\�VNLOO�IRU�
journalists. 

Since the pandemic began dominating global news agendas, news reporters have been required to get to 
JULSV�ZLWK�KLJKO\�SROLWLFLVHG�VWRULHV�RIWHQ�LQYROYLQJ�WKH�LQWHUSUHWDWLRQ�RI�FRPSOH[�VFLHQWL¿F�DQG�VWDWLVWLFDO�
analysis. Journalists face similar challenges reporting aspects of the climate crisis and other complex stories 
LQ�WKH�¿HOGV�RI�VFLHQFH��KHDOWK�DQG�WHFKQRORJ\��$V�PLVLQIRUPDWLRQ�DQG�FRQVSLUDF\�WKHRULHV�FLUFXODWH�RQOLQH�
and on social media, trusted reporting is at a premium. 
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The emergence of data journalism as a discipline has required journalism educators to integrate skills of 
VWDWLVWLFDO�OLWHUDF\�LQWR�WKH�FXUULFXOXP��$V�/HZLV��HW�DO���������VXJJHVW��µMRXUQDOLVWV�LQ�D�VKULQNLQJ�MRE�PDUNHW�
FDQ�QR�ORQJHU�D൵RUG�WR�OHW�D�IHDU�RI�QXPEHUV�UHVWULFW�WKHLU�FDUHHU�RSWLRQV¶��

Teaching a science journalism module to journalism students involves promoting understanding of other 
troublesome concepts which are often counterintuitive to traditional practices of journalism. Without them, 
H൵HFWLYH�UHSRUWLQJ�RI�VFLHQFH�FDQ�EH�FRQIXVHG�DQG�REVFXUHG��1HONLQ���������

At the heart of the understanding required is a clash of cultures between the journalist and the scientist. 
Science is a slow, patient, precise, careful, conservative, complicated process. Scientists are sticklers for 
GHWDLO��WKH\�ZULWH�LQ�VFLHQWL¿F�ODQJXDJH�DQG�FDQ�WDNH�PRQWKV�RU�\HDUV�EHIRUH�WKH\�SXEOLVK�UHVHDUFK�XVXDOO\�
IRFXVVHG�RQ�D�WLQ\�SLHFH�RI�D�SX]]OH��
7KH�QHZV�MRXUQDOLVW�LV�KXQJU\�IRU�GUDPD��FRQÀLFW��KXPDQ�LQWHUHVW��TXLUN\�VWRULHV��EUHDNWKURXJKV�DQG�VFDUHV��

News journalists work to daily deadlines, write in everyday language and are required to report the whole 
story at once. Pressure on journalists has been exacerbated by changing audience habits, declining attention 
spans and less interaction with long form journalism. Increasingly audiences consume news through online 
DQG�PRELOH�FKDQQHOV�DQG�VRFLDO�PHGLD��$QJOHU��������

By focussing on initial misunderstandings and subsequent understandings involved in teaching journalism 
students how to report science, this paper proposes seven threshold concepts in the journey from general 
journalist to science journalist. It is suggested that understanding of these concepts can inform and improve 
WKH�UHSRUWLQJ�RI�VFLHQFH�DQG�KHOS�GH¿QH�WKH�GLVFLSOLQH�RI�VFLHQFH�MRXUQDOLVP��

Literature review - the misunderstanding of science
Government research suggests most of the UK population believes it is important to know about science, 

yet most feel poorly informed and generally distrustful of media reporting. Research conducted before the 
COVID pandemic suggested people were increasingly accessing information about science online. Most 
VWLOO�IHOW�WKH�PHGLD�VHQVDWLRQDOLVHG�VFLHQFH�DQG�SROLWLFLDQV�ZHUH�WRR�HDVLO\�LQÀXHQFHG�E\�PHGLD�UHSRUWLQJ�RI�
HPHUJLQJ�VFLHQFH�VXFK�DV�URERWLFV��DUWL¿FLDO�LQWHOOLJHQFH��JHQRPH�HGLWLQJ��DQG�PLFUR�SODVWLF�SROOXWLRQ�IRU�
H[DPSOH��&DVWHOO��HW�DO���������'HSDUWPHQW�IRU�%XVLQHVV��(QHUJ\�DQG�,QGXVWULDO�6WUDWHJ\��������
$�FRPPRQ�WKUHDG�LQ�GLVFXVVLRQ�RI�PHGLD�UHSRUWLQJ�RI�VFLHQFH�LQYROYHV�WKH�µJXOI�RI�XQGHUVWDQGLQJ¶�EHWZHHQ�

FRPPXQLWLHV�RI�DUWV�DQG�VFLHQFHV�¿UVW�LGHQWL¿HG�PRUH�WKDQ�VL[W\�\HDUV�DJR�E\�WKH�QRYHOLVW�DQG�FKHPLVW�&�3�
6QRZ�LQ�KLV�OHFWXUH�DQG�HVVD\�µ7KH�7ZR�&XOWXUHV¶��,Q�LW�KH�GHVFULEHV��

‘Literary intellectuals at one pole—at the other scientists, and as the most representative, the physical sci-
entists. Between the two a gulf of mutual incomprehension—sometimes (particularly among the young) hos-
tility and dislike, but most of all lack of understanding. They have a curious distorted image of each other. 
7KHLU�DWWLWXGHV�DUH� VR�GLৼHUHQW� WKDW�� HYHQ�RQ� WKH� OHYHO�RI� HPRWLRQ�� WKH\�FDQ¶W�¿QG�PXFK�FRPPRQ�JURXQG¶�
(Snow, 1963).

µ$�FULVLV�RI�WUXVW¶�LQ�VRFLHW\¶V�UHODWLRQVKLS�ZLWK�VFLHQFH�ZDV�KLJKOLJKWHG�LQ������LQ�D�8.�+RXVH�RI�/RUGV�
Select Committee report which called for a sea change in favour of open and positive communication be-
WZHHQ�WKH�VFLHQWL¿F�FRPPXQLW\�DQG�WKH�PHGLD��+RXVH�RI�/RUGV�6FLHQFH�DQG�7HFKQRORJ\�&RPPLWWHH��������

In the years that followed, the medical doctor and writer Ben Goldacre started his newspaper column 
IRFXVVLQJ�RQ�SVHXGRVFLHQFH� DQG� WKH�PLVXVH�RI� VFLHQFH�ZKLFK� FRLQHG� WKH� H[SUHVVLRQ� µ%DG�6FLHQFH¶��+LV�
VXEVHTXHQW�EHVW�VHOOLQJ�ERRN�VXJJHVWHG�WKDW�DW�WKH�URRW�RI�WKH�SUREOHP�ZDV�D�KLVWRULF�LVVXH�LQ�ZKLFK�µSHRSOH�
who run the media are humanities graduates with little understanding of science who wear their ignorance 
DV�D�EDGJH�RI�KRQRXU¶��*ROGDFUH���������
2WKHU�FULWLFV�KDYH�DFFXVHG�QHZV�PHGLD�RI�QRW�IXOO\�XQGHUVWDQGLQJ�WKH�QDWXUH�RI�VFLHQWL¿F�GLVFRXUVH��µVFL-

entists who don’t speak English and reporters who don’t speak science and gatekeepers who are uncertain’ 
�)R[��HW�DO���������+DUW]�	�&KDSSHOO��������-RQHV���������

Following the House of Lords report, organisations such as sciencemediacentre.org and senseaboutsci-
HQFH�RUJ�ZHUH�HVWDEOLVKHG�WR�SURPRWH�SXEOLF�XQGHUVWDQGLQJ�RI�VFLHQFH��%ULH¿QJ�QRWHV�WKH\�SURGXFH�SURYLGH�
MRXUQDOLVWV�ZLWK�FRQWH[W�DURXQG�VFLHQWL¿F�VWRULHV� LQ� WKH�QHZV��6FLHQFH�0HGLD�&HQWUH��������6HQVH�$ERXW�
Science , 2021).

More recently, a small number of textbooks on science journalism were published. Whilst they acknowl-
edge the importance of statistical literacy, they focus for the most part on interviewing, writing and storytell-
LQJ�WHFKQLTXHV��$QJOHU��������%OXP��HW�DO����������
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A decline in professional training for journalists has left media organisations relying on the higher edu-
FDWLRQ�VHFWRU�IRU�D�WUDLQHG�ZRUNIRUFH��DOWKRXJK�RQO\�D�VPDOO�QXPEHU�R൵HU�VSHFLDOLVHG�PRGXOHV�LQ�VFLHQFH�
UHSRUWLQJ��)R[��HW�DO����������6RPH�86�XQLYHUVLWLHV�R൵HU�SRVWJUDGXDWH�TXDOL¿FDWLRQV�VSHFLDOLVLQJ�LQ�VFLHQFH�
MRXUQDOLVP��D�QXPEHU�RI�%ULWLVK�XQLYHUVLWLHV�R൵HU�SRVWJUDGXDWH�TXDOL¿FDWLRQV�LQ�VFLHQFH�FRPPXQLFDWLRQ��\HW�
D�VHDUFK�RI�WKH�8&$6�ZHEVLWH�LQ������VXJJHVWV�WKDW�RQO\�RQH�%ULWLVK�XQLYHUVLW\�ZDV�R൵HULQJ�D�VSHFLDOLVW�
course in science journalism.
7KH�+RUL]RQ������IXQGHG�4XDOLW\�DQG�(൵HFWLYHQHVV�LQ�6FLHQFH�DQG�7HFKQRORJ\�FRPPXQLFDWLRQ�SURMHFW�

has proposed an outline curriculum for an MA in Science Journalism. Alongside traditional reporting skills 
it includes understanding of science, media and society, ethics, statistics and the methods scientists use to 
JDWKHU�DQG�SXEOLVK�GDWD��6FKR¿HOG�	�)UDQNV���������

What is less prominent in these discourses is attention to fundamental understandings which underpin 
the reporting of science and reasoned discourses about science and technology. Such literacy is required to 
HQJDJH�ZLWK�VFLHQFH�UHODWHG�LVVXHV�DV�D�UHÀHFWLYH�FLWL]HQ��2(&'���������

Misunderstanding of science, health and medicine has been highlighted by reporting of the COVID-19 
pandemic. An acute public appetite for information has resulted in circulation of misinformation, miscon-
FHSWLRQV�DQG�KDUPIXO�FODLPV��2)&20���������7KH�:RUOG�+HDOWK�2UJDQLVDWLRQ�DQG�2)&20�KDYH�ZDUQHG�RI�
DQ�µLQIRGHPLF¶�RI�PLVLQIRUPDWLRQ�SRVLQJ�D�VHULRXV�ULVN�WR�SXEOLF�KHDOWK��:RUOG�+HDOWK�2UJDQLVDWLRQ���������

A substantial proportion of the UK population feels that media reporting has made the situation worse. In 
many cases, rather than being completely fabricated, true information is spun, twisted, recontextualised and 
reworked into misinformation. Whilst some social media platforms say they take steps to remove false and 
potentially harmful posts, by their nature their fact-checking processes involve selection bias and cannot 
DGGUHVV�HYHU\�SLHFH�RI�PLVLQIRUPDWLRQ��%UHQQHQ��HW�DO���������
$Q�LQIRUPDWLRQ�GH¿FLW�PRGHO�KDV�EHHQ�FLWHG�DV�D�FDXVH�RI�D�ODFN�RI�SXEOLF�UHVSRQVH�WR�WKH�FOLPDWH�FULVLV��

DORQJVLGH�DSDWK\��LJQRUDQFH�DQG�VHOI�LQWHUHVW��1RUJDDUG���������:KLOVW�LW�LV�DFNQRZOHGJHG�WKDW�LQFUHDVLQJ�
knowledge alone does not augment public trust in science, an understanding of climate science is arguably 
essential in underpinning informed public debate around the greatest modern-day challenge of our age. 

Threshold concepts 
7KUHVKROG�FRQFHSWV�DUH�WUDQVIRUPDWLYH��WURXEOHVRPH��DQG�GL൶FXOW�WR�JUDVS��&RQFHSWXDO�JDWHZD\V�RU�SRU-

WDOV�LQ�GLVFLSOLQHV��µMHZHOV�LQ�WKH�FXUULFXOXP¶�WKH\�FDQ�FDXVH�VWXGHQWV�WR�EHFRPH�DQ[LRXV�DQG�VWXFN�EXW�RQFH�
mastered they are unlikely to be forgotten. They can open conceptual spaces and transform identities and 
YLHZV�RI�WKH�ZRUOG��0H\HU�	�/DQG���������

Land and Mayer suggested they have seven characteristics: 
• WUDQVIRUPDWLYH��LQYROYLQJ�D�VKLIW�LQ�OHDUQHU¶V�SHUFHSWLRQ���
• WURXEOHVRPH��DOLHQ��FRXQWHULQWXLWLYH�DQG�VXEYHUVLYH���
• LUUHYHUVLEOH��XQOLNHO\�WR�EH�IRUJRWWHQ���
• LQWHJUDWLYH��LQ�WHUPV�RI�LQWHUUHODWHGQHVV�RI�FRQFHSWV�EHOLHIV�DQG�WKHRULHV���
• ERXQGHG��FRQVWUDLQV�WKH�ERXQGDULHV�RI�WKH�VXEMHFW���
• UHFRQVWLWXWLYH��UHSRVLWLRQLQJ�LQ�UHODWLRQ�WR�FRQWHQW�
• GLVFXUVLYH��LQYROYHV�JDLQLQJ�QHZ�ODQJXDJH�UHODWHG�WR�WKH�FRQWHQW���
For the journalism student or journalist getting to grips with reporting science, the concepts described 

in this paper share many of those characteristics. They are key to the journalist’s understanding or mis-
XQGHUVWDQGLQJ�RI�VFLHQFH��WUDQVIRUPDWLYH�DQG�FRQVWLWXWLYH��RIWHQ�UXQ�FRXQWHU�WR�WKH�WUDGLWLRQDO�SUDFWLFHV�RI�
MRXUQDOLVP��WURXEOHVRPH�EXW�LQWHJUDWLYH��DQG�EHFRPH�SDUW�RI�WKH�ODQJXDJH�RI�FULWLFDO�GLVFXVVLRQ��GLVFXUVLYH���
7KH\�FDQ�EH�FRQFHSWXDOO\�GL൶FXOW��DUH�SRWHQWLDOO\�LUUHYHUVLEOH�DQG�ERXQGHG�LQ�WHUPV�RI�GH¿QLQJ�WKH�VFLHQFH�
journalism curriculum. 

Methodology
Action research and documentary analysis was conducted by observing student learning and the evolution 

of the curriculum during the teaching, design, and delivery of a 15-credit elective module to third year jour-
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nalism undergraduates at two London universities between 2013 and 2018. Such research is characterised 
E\�*O\QLV�&RXVLQ�DV�µWUDQVDFWLRQDO�FXUULFXOXP�GHVLJQ¶�LQ�ZKLFK�GLDORJXH�EHWZHHQ�WHDFKHUV��VWXGHQWV�DQG�
HGXFDWLRQDOLVWV�LGHQWL¿HV�WKUHVKROG�FRQFHSWV�ZLWKLQ�D�VXEMHFW�DUHD��&RXVLQ���������

The module was taught in groups of between 10 and 22 students. Conversations were facilitated between 
DFDGHPLFV�IURP�VFLHQWL¿F�GLVFLSOLQHV�DQG�VWXGHQWV�RI�MRXUQDOLVP��PDQ\�RI�ZKRP�KDG�OLWWOH�RU�QR�VFLHQWL¿F�
education, mathematical or statistical literacy. 

In one session, undergraduate students were taken into a research lab to interview PhD students about their 
projects. In another, a professor of public health who had managed high levels of public anxiety about a 
cluster of childhood leukaemia cases led a classroom discussion about her investigation and the sensation-
alised news coverage it attracted.

After initial discussion about students’ interests in and knowledge of science, health, medicine, technology 
and the environment, classes focussed on the relationship between science and society, the public’s appetite 
for and understanding of science and the complexities of science journalism. 
6WXGHQWV�ZHUH�UHTXLUHG�WR�FULWLFDOO\�UHÀHFW�LQ�DQ�DVVHVVHG�HVVD\�GLVFXVVLQJ�ZKHWKHU�MRXUQDOLVWV�ZHUH�REOLJHG�

WR�JLYH�WKH�YLHZV�RI�SHRSOH�ZLWK�VWURQJ�RSLQLRQV�HTXDO�SURPLQHQFH�ZLWK�WKRVH�ZLWK�FRPSHOOLQJ�VFLHQWL¿F�
HYLGHQFH��ZLWK�UHIHUHQFH�WR�D�VFLHQWL¿F�FRQWURYHUV\�DJUHHG�ZLWK�WKHLU�WXWRU��6WXGHQWV�ZHUH�UHTXLUHG�WR�SLWFK�
and present their ideas and discuss with the class. 

The second half of the module required students to produce an original piece of news, feature or multime-
GLD�MRXUQDOLVP�IRU�D�VSHFL¿F�WDUJHW�DXGLHQFH�LQFOXGLQJ�TXRWHV�IURP�DW�OHDVW�WKUHH�RULJLQDO�LQWHUYLHZV��$JDLQ��
students were required to pitch and present their ideas and discuss them with the class. 

Topics proposed by students included the climate crisis, legalisation of recreational drugs, organic food, 
pesticides, gene editing, GM foods, fracking, animal testing, safety of video games, creationism, alternative 
PHGLFLQH��DUWL¿FLDO�LQWHOOLJHQFH��PLFURSODVWLFV���*�FRPPXQLFDWLRQV��WKH�VDIHW\�RI�WKH�+39�DQG�005�YDF-
cines and therapeutic cloning. 

Student feedback on the module was positive. Satisfaction with the module scored 4.3 out of 5. Responses 
WR�WKH�TXHVWLRQ�µWKLV�OHFWXUHU�LV�JRRG�DW�H[SODLQLQJ�WKLQJV�DQG�KDV�KHOSHG�PH�XQGHUVWDQG�WKH�PRGXOH¶�VFRUHG�
DW� ���� RXW� RI� ��� DQG� WR� WKH� TXHVWLRQ� µWKLV� OHFWXUHU� KDV�PDGH� WKH�PRGXOH� LQWHUHVWLQJ¶� VFRUHG� ����� 6WXGHQW�
FRPPHQWV�LQFOXGHG�µWKH�OHFWXUHU�HQFRXUDJHV�D�ORW�RI�FRQYHUVDWLRQ�EHWZHHQ�FODVVPDWHV�ZKLFK�HQKDQFHG�P\�
OHDUQLQJ�DQG�XQGHUVWDQGLQJ¶�DQG�µZH�KDYH�EHHQ�SUHVHQWHG�ZLWK�PDQ\�JRRG�UHVRXUFHV�DQG�FDVHV�LQ�RUGHU�WR�
IXUWKHU�RXU�XQGHUVWDQGLQJ�RI�WKH�GL൵HUHQFHV�DQG�VLPLODULWLHV�EHWZHHQ�JHQHUDO�QHZV�MRXUQDOLVP�DQG�VFLHQFH�
journalism’.

During repeated iterations of the course, it was found that discussion focussed and crystallised around key 
concepts which became transformative on student understanding. Particular attention is paid to concepts 
and ideas which could be considered counterintuitive to the traditional practices of journalism, connected 
to misreporting or misunderstanding of science or which became part of the language of discussion in the 
classroom. 
,Q�VRPH�FDVHV��WKHVH�EHFDPH�DVVRFLDWHG�ZLWK�µVWXFNQHVV¶�VXJJHVWLQJ�VWXGHQWV�PLJKW�EH�FDXJKW�LQ�OLPLQDO�

spaces. These are proposed as threshold concepts involved in thinking like a science journalist rather than a 
QHZV�UHSRUWHU�DQG�WKXV�GH¿QLQJ�RI�WKH�GLVFLSOLQH�RI�VFLHQFH�MRXUQDOLVP�

8QGHUVWDQG�WKH�VFLHQWLÀF�PHWKRG
:KLOVW�WKH�SURIHVVLRQV�RI�VFLHQFH�DQG�MRXUQDOLVP�VKDUH�VLJQL¿FDQW�FKDUDFWHULVWLFV��VXFK�DV�WKRVH�RI�GDWD�

collectors and a devotion to discovering the truth) their norms and practices of inquiry are fundamentally 
GL൵HUHQW��6FKXQHPDQQ���������
,Q�GLVFXVVLRQV�DERXW�VFLHQWL¿F�H[SHULPHQWDWLRQ�LW�ZDV�IRXQG�WKDW�PDQ\�MRXUQDOLVP�VWXGHQWV�ODFNHG�DSSUH-

FLDWLRQ�DQG�XQGHUVWDQGLQJ�RI�VFLHQWL¿F�PHWKRGRORJLHV�DQG�WKH�ODQJXDJH�RI�UHSRUWV��$V�D�UHVXOW��WKH�SXUSRVH�
DQG�PHDQLQJ�RI�VFLHQWL¿F�UHVHDUFK�ZDV�REVFXUHG��
,W�LV�DFNQRZOHGJHG�WKDW�WKH�SUDFWLFHV�RI�WKH�VFLHQWL¿F�FRPPXQLW\�LQ�FRQVWUXFWLQJ�NQRZOHGJH�FDQ�EH�FRP-

SOH[�DQG�LQÀXHQFHG�E\�VRFLHWDO�DQG�HFRQRPLF�DQG�SKLORVRSKLFDO�FRQVLGHUDWLRQV��*UHJRU\�	�0LOOHU���������
However, without basic knowledge and understanding of the practices of science it is impossible for the 
MRXUQDOLVW�WR�DFFXUDWHO\�GHSLFW�WKH�SURFHVVHV�RI�VFLHQFH�RU�FULWLFDOO\�LQWHUURJDWH�VFLHQWL¿F�UHVHDUFK��
7KH�2(&'�VXJJHVWV�WKDW�VFLHQWL¿F�OLWHUDF\�LQYROYHV�QRW�RQO\�FRQWHQW�NQRZOHGJH��WKH�DELOLW\�WR�UHFDOO�DQG�
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use theories, explanatory ideas, information and facts) but procedural and epistemic knowledge of how sci-
HQWL¿F�NQRZOHGJH�LV�HVWDEOLVKHG�DQG�DQ�XQGHUVWDQGLQJ�RI�WKH�FRPPRQ�SUDFWLFHV�RI�VFLHQWL¿F�LQTXLU\��2(&'��
2019). Science journalists also need an appreciation of the limitations of processes of science and processes 
VXFK�DV�SHHU�UHYLHZ��%OXP��HW�DO���������6FKXQHPDQQ���������

At its most basic, this involves an appreciation of how science collects and weighs evidence, makes dec-
ODUDWLRQV�DQG�SUHGLFWLRQV��)XQGDPHQWDO�WR�PXFK�RI�WKDW�LV�DQ�DSSUHFLDWLRQ�RI�WKH�FODVVLF�VFLHQWL¿F�PHWKRG�
involving identifying a question and a hypothesis, setting up an experiment, analysing the resulting data 
and writing a report. Whilst on the surface this might appear similar to the practice of a news reporter, it is 
IXQGDPHQWDOO\�GL൵HUHQW�IURP�WKH�SUDFWLFHV�RI�MRXUQDOLVWLF�LQTXLU\��

In general, journalists use inductive reasoning, in which observations are questioned and hypothesised to 
UHDFK�D�FRQFOXVLRQ��:KLOVW�VFLHQWLVWV�PLJKW�XVH�LQGXFWLYH�UHDVRQLQJ�WR�FRQFHLYH�D�K\SRWKHVLV�RU�VFLHQWL¿F�
experiment, the research itself involves deductive reasoning in which theories or hypotheses are tested to 
conclude whether they are true or false. 
'HHSHU�FULWLFDO�H[DPLQDWLRQ�RI�VFLHQWL¿F�PHWKRGRORJLHV�PLJKW�LGHQWLI\�LVVXHV�LQYROYLQJ�VDPSOH�VL]HV��FRQ-

WURO�PHFKDQLVPV��VHOHFWLYH�UHSRUWLQJ�RI�GDWD��LGHQWL¿FDWLRQ�RI�UHVHDUFK�IXQGHG�E\�LQGXVWU\�RU�VSHFLDO�LQWHUHVW�
groups or extrapolating results of tests on animals to humans. In medical and health reporting this might 
LQYROYH�GLVFXVVLRQ�DERXW�PHWKRGRORJLHV�RI�FOLQLFDO�WULDOV��UDQGRPLVDWLRQ��EOLQGLQJ�RU�WKH�SODFHER�H൵HFW��(X-
ropean Communication on Research Awareness Needs, 2021). 

'LVWLQJXLVK�EHWZHHQ�WKH�YLHZV�RI�SHRSOH�ZLWK�VFLHQWLÀF�HYLGHQFH�
and those with strong opinions 
6LQFH�GHEDWHV�RYHU�FUHDWLRQLVP�DQG�ZKHWKHU� WKH�HDUWK�ZDV� URXQG�RU�ÀDW��YLHZV�RI� VFLHQWLVWV�KDYH�EHHQ�

SLWFKHG�DJDLQVW�SHRSOH�ZKR�KROG�VWURQJ�YLHZV�ZKLFK�FRXQWHU�VFLHQWL¿F�FRQVHQVXV��:KLOVW�IHZ�SHRSOH�ZRXOG�
be inclined to say that the shape of the earth is still a matter of controversy, public disputes persist around 
science concerned with matters of belief or knowledge. 
6XFK�YLHZV�PD\�EH�LQÀXHQFHG�DQG�LQIRUPHG�E\�IDLWK��SHUVRQDO�EHOLHIV��SROLWLFDO�RU�¿QDQFLDO�VHOI�LQWHUHVW�

IRU�H[DPSOH�DQG�PD\�EH�MXVWL¿HG�DQG�H[SUHVVHG�LQ�D�QXPEHU�RI�ZD\V��6WDWXWRU\�ERGLHV�VXFK�DV�OHJLVODWXUHV��
agencies and courts may be required to mediate between the views of establishment interests and challenge 
JURXSV�EHIRUH�PDNLQJ�GHFLVLRQV��2EMHFWLYH�VFLHQWL¿F�IDFWV�PD\�LQÀXHQFH�WKHLU�GHFLVLRQ�PDNLQJ�EXW�PD\�QRW�
EH�WKH�PRVW�LPSRUWDQW�IDFWRU��&DSODQ�	�(QJHOKDUGW��������
,QFUHDVLQJO\�VFLHQWL¿F�HYLGHQFH�LV�FKDOOHQJHG�XVLQJ�QRWLRQV�RI�µIDNH�QHZV¶�DQG�FRQVSLUDF\�WKHRULHV��6XFK�

theories can often be driven by feelings of injustice, resentment or cynicism towards government experts 
DQG�PDLQVWUHDP�PHGLD�DQG�PD\�SUROLIHUDWH�RQ�VRFLDO�PHGLD��6HQVH�$ERXW�6FLHQFH���������
6QRZ¶V��������GLVFRXUVH�DERXW�µFRQIXVLRQ�EHWZHHQ�WKH�LQGLYLGXDO�H[SHULHQFH�DQG�WKH�VRFLDO�H[SHULHQFH��

EHWZHHQ�WKH�LQGLYLGXDO�FRQGLWLRQ�RI�PDQ�DQG�KLV�VRFLDO�FRQGLWLRQ¶�LV�UHÀHFWHG�LQ�PRGHUQ�GD\�QDUUDWLYHV�DERXW�
the person who smoked all their life and lived into their nineties, the climate change denier during a spell 
of cold weather or the anti-vaccination campaigner discussing personal experiences around vaccination, for 
example. 

In classroom discussion around reporting of the story involving the cluster of childhood leukaemia, stories 
LQYROYLQJ�XQH[SODLQHG�FDQFHU�FOXVWHUV�RU�YDFFLQDWLRQ�FRQWURYHUVLHV��VWXGHQWV�RIWHQ�LQLWLDOO\�IRXQG�LW�GL൶FXOW�
WR�PHGLDWH�EHWZHHQ� WKH�HYLGHQFH�EDVHG�YLHZV�RI� WKH�VFLHQWL¿F�FRPPXQLW\�DQG� WKH�VWURQJ�YLHZV�KHOG�E\�
families of individuals who had been taken ill or died. 

It is not suggested that such views should be dismissed or ignored in science journalism, particularly in 
ethical debates during which practices of science and technology are held to account in the public sphere. 
However, it is important that views and opinions and their motivations should be acknowledged and con-
textualised as such.

Beware the maverick and the miracle cure
The traditional practices of news journalism draw reporters to the unexpected, the unusual and the unlikely 

�0F.DQH��������\HW�LQ�WHUPV�RI�FULWLFDO�UHSRUWLQJ�RI�VFLHQFH��VXFK�LQVWLQFWV�FDQ�EH�XQKHOSIXO��$V�D�UHVXOW��
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MRXUQDOLVWV�ZKR�GR�QRW�XQGHUVWDQG�WKH�QDWXUH�RI�VFLHQWL¿F�GLVFRXUVH�FDQ�SD\�XQGXH�DWWHQWLRQ�WR�FRQWUDULDQ�
views because confrontation makes good copy. A fascination with unorthodox science can result in news 
PHGLD�DQG�VRFLDO�PHGLD�R൵HULQJ�D�SODWIRUP�WR�DPDWHXU�DQG�XQRUWKRGR[�VFLHQWLVWV�DQG�HYHQ�FRQYHQWLRQDO�
VFLHQWLVWV�ZKR�KDYH�EHHQ�XQVXFFHVVIXO�LQ�SXEOLVKLQJ�WKHLU�ZRUN�LQ�SHHU�UHYLHZHG�OLWHUDWXUH��6FKXQHPDQQ��
2013).

This can lead to misleading coverage of issues such as the climate crisis and vaccination, particularly in 
EURDGFDVW�GHEDWHV��$QJOHU��������)R[��HW�DO���������+RXVH�RI�/RUGV�6FLHQFH�DQG�7HFKQRORJ\�&RPPLWWHH��
������-RQHV���������

Whilst news journalists and social media audiences are naturally drawn to research producing unexpected 
RU�XQOLNHO\�UHVXOWV��WKH�VFLHQWL¿F�FRPPXQLW\�LV�XQOLNHO\�WR�GUDZ�FRQFOXVLRQV�IURP�UHVXOWV�RI�DQ�LQGLYLGXDO�
VWXG\��SDUWLFXODUO\�LI�WKH\�KDYH�QRW�EHHQ�FRQ¿UPHG�LQ�D�UHSOLFDWLRQ�VWXG\�RU�HOVHZKHUH��
-RXUQDOLVWLF�XVH�RI�WKH�ZRUG�³EUHDNWKURXJK´�XVXDOO\�HLWKHU�RYHUVWDWHV�D�¿QGLQJ�RU�LJQRUHV�WKH�\HDUV�RI�LQ-

cremental successes preceding it. Stories of this nature might involve distortions, exaggerations, or changes 
RI�FRQFOXVLRQV�IURP�UHVHDUFK�LQ�SUHVV�UHOHDVHV�IURP�XQLYHUVLWLHV��*ROGDFUH��������6XPQHU��HW�DO���������RU�DV�
in the case of the MMR scare in 1998, giving prominence to the views of a rogue scientist. 
6LPLODUO\�� WKH�µORQH�JHQLXV¶� LV�D� WURSH�WKDW�JHWV�DLUHG�URXWLQHO\��µWKH�PDQ�LQ�WKH�VKHG�LQYHQWLQJ�FROG�IX-

VLRQ¶��,Q�UHDOLW\��VFLHQFH�LV�DOPRVW�DOZD\V�FDUULHG�RXW�LQ�FROODERUDWLRQ��IUHTXHQWO\�DFURVV�GL൵HUHQW�LQVWLWXWLRQV�
�*UHJRU\�	�0LOOHU���������
3UDFWLFHV�RI�H൵HFWLYH�VFLHQFH�MRXUQDOLVP�UHTXLUH�WKH�FULWLFDO�IDFXOWLHV�WR�GLVWLQJXLVK�EHWZHHQ�VHULRXV�VFLHQ-

WL¿F�UHVHDUFK�DQG�VHQVDWLRQDOLVP�DQG�µLQIRWDLQPHQW¶�RI�WKH�W\SH�SDURGLHG�E\�WKH�86�VDWLULVW�-RKQ�2OLYHU�LQ�
KLV�VNHWFK�DERXW�PHDQLQJOHVV�SRSXODU�VFLHQFH�FRYHUDJH��$QJOHU��������6FKXQHPDQQ��������2OLYHU���������
6RPH�RI�WKHVH�VWRULHV�PLJKW�LQYROYH�SURPRWLRQDO�DFWLYLW\�IURP�XQLYHUVLWLHV�RU�FRPPHUFLDO�RUJDQLVDWLRQV��

an academic posing as a human cyborg who has implanted a chip in his arm or another funded by an ice 
FUHDP�PDQXIDFWXUHU�WR�µ¿QG�D�IRUPXOD�IRU�WKH�SHUIHFW�ZD\�WR�HDW�LFH�FUHDP¶��*ROGDFUH���������
6LPLODUO\��*ROGDFUH��������VXJJHVWV�WKDW�UHSRUWLQJ�RI�µPLUDFOH�FXUHV¶�VKRXOG�EH�WUHDWHG�ZLWK�VFHSWLFLVP��

Whilst acknowledging a golden age of medicine between 1935 and 1970 involving new treatments such as 
kidney dialysis, CT scanners, heart surgery, and vaccines, Goldacre suggests that modern medicine does not 
generally move ahead by sudden epoch-making breakthroughs but rather through the gradual emergence of 
VPDOO�LQFUHPHQWDO�LPSURYHPHQWV�LQ�XQGHUVWDQGLQJ��*ROGDFUH���������

Avoid false balance 
-RXUQDOLVP�VWXGHQWV�DUH�WDXJKW�WKDW�FRQÀLFW�LV�WKH�PDLQ�FRQVWLWXHQW�RI�QHZV�VWRULHV��DORQJVLGH�FHOHEULW\��KX-

PDQ�LQWHUHVW��TXLUNV�DQG�RFFDVLRQDOO\�JHQXLQH�VFLHQFH�UHVHDUFK�DQG�GLVFRYHU\��0F.DQH���������$V�D�UHVXOW��
YLHZV�RI�PDYHULFN�VFLHQWLVWV�RU�SHRSOH�ZLWK�VWURQJ�RSLQLRQV�PD\�EH�VHW�DJDLQVW�HVWDEOLVKHG�VFLHQWL¿F�RSLQLRQ�
with equal weight and equivalence. 

In the context of the climate crisis, the satirist John Oliver makes the point in the sketch in which a debate 
EHWZHHQ�D�VFLHQWLVW�DQG�D�FOLPDWH�FKDQJH�VFHSWLF� LV�KDOWHG�DQG�UHIUDPHG�DV�D� µVWDWLVWLFDOO\� UHSUHVHQWDWLYH�
FOLPDWH�FKDQJH�GHEDWH¶�LQ�ZKLFK�WKH�YRLFHV�RI�D�VWXGLR�IXOO�RI�VFLHQWLVWV�GURZQ�RXW�WKH�VFHSWLF��2OLYHU��������

More recently, arguments about false balance resurfaced in the context of political debate about Brexit 
ZKHQ�WKH�%%&¶V�GLUHFWRU�RI�QHZV�VXJJHVWHG�WKDW�DQ�µXQWKLQNLQJ�LQVLVWHQFH�RQ�EDODQFH¶�EHWZHHQ�NQRZ�QRWK-
ings and lightweights could have contributed to the problem of post-truth politics. Whilst acknowledging 
that it was not the BBC’s job to preside over the democratic process it was acknowledged that in order to 
µJHW�EH\RQG�WKH�QRLVH�WR�WKH�QHZV¶�UHVRXUFHV�QHHGHG�WR�EH�SXW�LQWR�GDWD�DQDO\VLV�DQG�FRQWH[W��+DUGLQJ���������

Statistical literacy
Numbers saturate news headlines, politics and public life and underpin many areas of medical and scientif-

ic research. However, they are often misused and misinterpreted by the media and sometimes by scientists. 
Their use in news coverage can be vague, patchy and imprecise yet they are sometimes neither questioned 
QRU�LQWHUURJDWHG�E\�MRXUQDOLVWV��&XVKLRQ��HW�DO����������

The emergence of data journalism as a discipline has introduced instruction in the acquisition, cleaning, 
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analysis and presentation of data to the journalism curriculum. Less common is detailed instruction in statis-
tical literacy, samples and populations or the critical thinking to detect biased or manipulated statistics and 
FRQVLGHUDWLRQ�RI�WKH�HWKLFDO�LVVXHV�LQYROYHG��/HZLV��HW�DO����������

Whilst a science journalist might not require a degree in mathematics, they require basic numeric litera-
cy, skills, knowledge and scepticism to critically interrogate discourses about statistics, risk and certainty 
�%ODVWODQG�	�'LOQRW��������%OXP��HW�DO����������7KHVH�PLJKW�LQFOXGH�PDWKHPDWLFDO�VNLOOV�VXFK�DV�GLVWLQJXLVK-
ing between percentages and percentage points, knowledge of concepts such as probability, absolute and 
UHODWLYH�ULVN��UDWHV��DQG�DYHUDJHV�IRU�H[DPSOH��$QJOHU��������%ODVWODQG�	�'LOQRW��������EXW�DOVR�SURFHGXUDO��
HSLVWHPLF�NQRZOHGJH�WR�DQDO\VH�DQG�LQWHUSUHW�GDWD�DQG�GUDZ�FRQFOXVLRQV��2(&'���������

Within this epistemic knowledge, it is argued, lie more transformational, threshold concepts which run 
counter to the intuition of the news journalist. The concepts listed here emerged in an extension of the lan-
guage of the science journalism classroom, suggested that they had the discursive quality required. 

Correlation is not causation 
Listening to loud music is correlated with acne, sleeping with one’s shoes on is correlated with waking up 

with a headache, and ice cream sales with drowning, but in mistaking correlation for causation, journalists 
FDQ�ÀRXW�RQH�RI� WKH�PRVW�HOHPHQWDU\�UXOHV�RI�VWDWLVWLFV��$QJOHU��������%ODVWODQG�	�'LOQRW���������,Q�WKH�
FDVHV�GHVFULEHG�DERYH��HVWDEOLVKPHQW�RI�FDXVDWLRQ�ZRXOG�LQYROYH�LGHQWL¿FDWLRQ�RI�D�PHFKDQLVP�OLQNLQJ�WZR�
variables where there is none. 

Science journalists need to have an appreciation of the impact of confounding factors such as age, con-
VXPSWLRQ�RI�DOFRKRO�RU�KRW�VXQQ\�ZHDWKHU�ZKLFK�FDQ�HUURQHRXVO\�VXJJHVW�D�FDXVH�DQG�H൵HFW�UHODWLRQVKLS��
Such an attitude might run counter to the instincts of a news journalist who might be fooled into thinking 
WKDW�µWKHUH�LV�QR�VPRNH�ZLWKRXW�¿UH¶�

Confusion between correlation and causation may occur inadvertently in a badly-written headline or social 
media post but it might also result from more deliberate manipulation of statistics by reporters or researchers 
WKURXJK�SUDFWLFHV�VXFK�DV�GDWD�GUHGJLQJ��VHOHFWLYH�LQWHUIHUHQFH�RU�µS�KDFNLQJ¶�LQ�ZKLFK�GDWD�LV�VHOHFWLYHO\�
SUHVHQWHG�E\�VFLHQWLVWV�XQGHU�SUHVVXUH�WR�SXEOLVK�RU�VHFXUH�IXQGLQJ�IRU�UHVHDUFK��$QJOHU���������
%ODVWODQG�DQG�'LOQRW��������S������VXJJHVW�WKDW�WKH�DELOLW\�WR�VSRW�HUURUV�LQYROYLQJ�VSXULRXV�FRUUHODWLRQ�

errors depends on how fast a better explanation comes to mind. They suggest the use of prompts to the im-
DJLQDWLRQ�VXFK�DV�µZKDW�HOVH�FRXOG�EH�WUXH�RI�WKH�JURXS��WKH�SODFH��WKH�QXPEHUV�ZH�DUH�LQWHUHVWHG�LQ"�:KDW�
RWKHU�IDFHWV�GR�WKH\�VKDUH��ZKDW�HOVH�GR�ZH�NQRZ�WKDW�PLJKW�KHOS�WR�H[SODLQ�WKH�SDWWHUQV�ZH�VHH"¶�

Chance event clusters 
In health reporting, clusters of diseases in spaces around mobile phone masts, or in time around vacci-

nation events, for example, may be explained as chance event clusters, patterns which appear in random 
distributions. 
7KH�SUDFWLFHV�RI�QHZV�MRXUQDOLVP�PLJKW�HQFRXUDJH�WKH�LGHQWL¿FDWLRQ�RI�FKDQFH�HYHQW�FOXVWHUV�WKURXJK�WKH�

7H[DV�6KDUSVKRRWHU�)DOODF\��LQ�ZKLFK�GL൵HUHQFHV�LQ�GDWD�DUH�LJQRUHG�DQG�VLPLODULWLHV�DUH�RYHUHPSKDVLVHG��
The reference to the sharpshooter involves an unskilled gunman who shoots randomly at a barn and draws 
D�WDUJHW�DIWHUZDUGV�DURXQG�WKH�WLJKWHVW�FOXVWHUV�RI�KROHV��%ODVWODQG�	�'LOQRW���������

The news journalist trained to seek out the unusual might give undue prominence to such events in time or 
LQ�JHRJUDSK\��7KH\�PD\�QRW�DSSUHFLDWH�WKDW�VXFK�SDWWHUQV�DSSHDU�QDWXUDOO\��ZKHQ�ULFH�LV�WKURZQ�RQ�WR�D�ÀRRU��
for example, or outbreaks of disease are plotted on a map. 

To illustrate the phenomenon. science journalism students were provided with an Excel spreadsheet which 
when refreshed produced a random distribution of cells all of which contained clusters of events. 

Regression to the mean
Minor illnesses usually get better without treatment, football clubs at the top of the table rarely maintain 

WKHLU�VXFFHVV�DQG�VWDWLVWLFDO�YDULDEOHV�ZLWK�QRUPDO�GLVWULEXWLRQ�ZKLFK�DUH�H[WUHPH�RQ�¿UVW�PHDVXUHPHQW�WHQG�
to be closer to average on a second measurement. The phenomenon whereby things at extremes are likely 
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WR�VHWWOH�EDFN�GRZQ�WR�WKH�PLGGOH�LV�FDOOHG�µUHJUHVVLRQ�WR�WKH�PHDQ¶��
Critics of homeopathy maintain this explains its apparent success in treating back pain, and other episodic 

GLVHDVHV��*ROGDFUH���������
Again, the inductive reasoning practices of news journalism would intuitively seek a cause for a statisti-

cal peak or decline. Whilst not all such peaks will regress, the science journalist should have the skills and 
awareness to recognise these patterns as such and consider them as part of their critical reporting skills. 

Conclusion 
Whilst science journalism might traditionally be considered a niche specialism, the emergence of issues 

such as vaccine hesitancy and climate change denial has highlighted the societal importance of accurate and 
informed reporting on the processes of science, technology, health and the environment. 

Despite the emergence of data skills as part of the core journalism curriculum, journalism academics con-
WLQXH�WR�EURDGO\�UHÀHFW�WKH�SUR¿OH�RI�WKH�SURIHVVLRQ�RI�MRXUQDOLVP�LQ�ZKLFK�WKH�PDMRULW\�WHQG�WR�LGHQWLI\�DV�
literary intellectuals rather than scientists or statisticians. 
:KLOVW�FRQFHSWV�RXWOLQHG�DERYH�ZHUH�LGHQWL¿HG�GXULQJ�VSHFLDOLVHG�WUDLQLQJ�IRU�VFLHQFH�MRXUQDOLVWV��WKH\�DUH�

proposed for inclusion in the general journalism curriculum, either as part of a dedicated session on report-
ing science, health, technology and the environment or through more general discussion about news and 
FXUUHQW�D൵DLUV��

Discussion of responsible reporting of the climate crisis might provide an opportunity to discuss false bal-
ance, correlation and causation and distinguishing between the views of people with strong opinions and 
WKRVH�ZLWK�VFLHQWL¿F�HYLGHQFH�IRU�H[DPSOH�

Discussion around the reporting of COVID-19 vaccine hesitancy might involve discussion of maverick 
VFLHQWLVWV��&KDQFH�HYHQW�FOXVWHUV�FDQ�H[SODLQ�LQFLGHQFHV�LQYROYLQJ�YDFFLQH�VLGH�H൵HFWV�ZKLOVW�UHJUHVVLRQ�WR�
the mean remains a helpful concept in critical reporting on alternative medicine. 

It is hoped that the by getting to grips with some of threshold concepts above, journalism educators could 
develop their own critical skills and those required of journalism students to report on science, technology 
and statistics. 
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