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THE MAKING OF SCIENTISTS: A REVIEW OF STUDIES

PAROMITA GHOSH* AND NANDINI CHATTERJEE**

This study is an attempt to identify psychological characteristics of the typical scientist. It is a
review of fairly recent researches. From the review it appears that, in general, scientists have
high intelligence and visuospatial abilities, are critical thinkers, creative, objective in approach,
curious and motivated, introverted in social interactions and unconventional. This study will
help in identification and nurture of scientists of the future.

ARTICLE

Introduction

Understanding the importance of STEM education,
in India, Science is ordinarily a compulsory subject
in school till the Secondary level of education.

At the Higher Secondary level Science may be studied by
choice. The Science pass-outs of the Higher Secondary
level may take up any subject in Science at the
Undergraduate level and then go on to the Post-Graduate
level followed in some cases by Doctoral work. At the
same time after Higher Secondary level there are some
students who branch out into Technology, Engineering,
Medicine, Pharmacy and Mathematics education. STEM
education in all its forms nurtures scientists.

Scientists are treasured by every society. Selection
of appropriate persons for scientific work is useful for
advancement of science. The characteristics of a scientist
is often a matter of speculation. Comprehensive treatment
of the “nature” of scientists are rare. Piecemeal work
focusing on one or two traits of scientists abound. But
understanding the network of relationships among different
characteristics of typical scientists prompted this review
of pertinent (often piecemeal) treatments. It is hoped that
this study based on more recent research will help us
familiarize ourselves about the traits of scientists in general.
The characteristics of scientists evidenced in research are
the following:-
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Cognitive Characteristics

Intelligence : It is widely known that scientists have
high intelligence but it still merits research.Charlton1

reiterated the fact. He was supported by recent findings
by Kaufman et al.2 and Sato3 among others. Halpern et al.4

had earlier spoken of abstract intelligence, numerical
abilities and visuospatial abilities in connection with high
attainment in science. Scientists are regarded as rational
when they select a theory more precise than all the others5.
This is endorsed by most recent research finding which
say that logic is twined with science6.

Criticality and Creativity

The nature of science is such that its theorists and
practitioners (be it students or scientists) have to think
critically7,8,9. Creativity is as important as science itself
because the former drives the latter. According to authors
in STEM education, scientists produce creative and
workable ideas and practices for the advancement of
knowledge and technology. These ideas are creative to
the extent that these are original and socially useful2,3,10-

14. A study has stressed on the originality, knowledge
generation and comprehension aspects of science15. At
the root of all ideas critical and creative is cognitive
flexibility16.

Visuospatial Ability

It has been opined that visual spatial thinking
encompasses volitional developing of mental imagery17.
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Halpern et al. gave examples of visuospatial abilities
necessary for success in science. The examples, in brief,
are visualizing data and models as well as converting words
into visuospatial formations4. It has been stated that visual
aids to understanding scientific concepts help scientists
communicate and think about complexities in science18.
Similarly findings from a longitudinal study say that space
related capability has an important role in developing
proficiency in science and technology as well as
mathematics19. Visuospatial ability evidently has important
contribution in learning and problem solving in Chemistry,
Physics, Geology and Geography20-23.

Noncognitive Characteristics

Big Five Personality Factors: The Big Five factors
are Openness to Experience, Conscientiousness,
Extroversion, Agreeableness and Neuroticism. According
to this formulation individuals scoring high on Openness
to Experience are imaginative, creative, original, curious
and liberal while the low scorers are down-to-earth,
uncreative, conventional, uncurious and conservative.
People scoring high on Conscientiousness are
conscientious, hardworking, well organized, punctual,
ambitious and persevering, low scorers are negligent, lazy,
disorganized, late, aimless and non-persistent. Persons who
are high on Extroversion are affectionate, talkative, active,
fun-loving and passionate whereas those with low scores
are reserved, quiet, passive, sober and emotionally
unreactive. Those persons high on Agreeableness are soft-
hearted, trusting, generous, acquiescent, lenient and good-
natured, persons scoring low are ruthless, suspicious,
stingy, antagonistic, critical and irritable. People scoring
high on Neuroticism are worrying, temperamental, self-
pitying, self-conscious, emotional and vulnerable, those
persons who score low are calm, even-tempered, self-
content, comfortable, unemotional and hardy24,25. After a
large scale study on 2015 scientists and 78,753
nonscientists it was reported that the scientists were more
open, less conscientious, lower on emotional stability and
extraversion26. Sato in 2016 similarly reported that a sample
of scientists were more open (e.g. more curious) and self-
directed as manifested through creativity and autonomy3.
This has received support from another study with the
Big Five. It has been found in that study that the
participants in international science competitions and
nonparticipants differed in investigative, social enterprising
and networking activities27. In 2020 Meyer-Rochow
counted curiosity, enthusiasm and perseverance among
qualities necessary to become a scientist28.

Curiosity and Motivation

In a similar vein, it has been reported that curiosity,
enjoyment of problem solving and independence are
among the characteristics of future research scientists29.

It has been opined that intellectual curiosity drove
scientific revolution in the Western world30. It was
contended that curiosity drives research particularly in
science31. It has been opined by Jirout in 2020 that children
are curious and their curious questioning helps develop
thinking and motivation needed in science32. It has been
found that scientists in a state run research institute were
intrinsically motivated, they were not motivated by extrinsic
rewards like pay rise33. Another study found scientists
participating in a science fair to be motivated by the urge
to popularize science. The senior scientists also felt a sense
of duty while the juniors experienced satisfaction and joy34.
In 2020, a representative sample of Americans,were
respondents in a study to find out public perception of
scientists’ work. It was reported by the authors that
intrinsic rewards (e.g. helping society and people) rather
than extrinsic ones motivated typical scientists35.

Unconventionality

It has been reported that more creative scientists were
less conventional than those who were deemed less
creative36. According to an author, as a person a scientist
could be rational but be unconventional for the scientific
community37. It was noted by researchers that even for
getting financial sponsorship for unconventional
investigations scientists were compelled to present
unconventional ideas in conventional usage38. Similarly,
interdisciplinary scientists reduce professional hazards
associated with unconventional work by display of
proficiency and dedication39.

Objectivity

Science has to be objective in epistemic terms i.e
value neutral. The echelon of science is its precision. But

Table 1: Cognitive Characteristics of An Ideal
Scientist

High on Abstract Intelligence

High on Numerical Ability

High on Visuospatial Ability

Rational

Logical

Critical Thinker

Creative
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social constraints have to be looked into. Moral values
are also to be considered (for example ethical treatment
of study animals). Scientists are therefore in a dilemma
over which value (epistemic or nonepistemic i.e. social) to
give importance to. They usually pay more attention to
epistemic ones but can not ignore the social values40,41,42.

Table 2: Non-Cognitive Characteristics Of An Ideal
Scientist

Open to experience (e.g. Curious)

Motivated

Persevering

Unconventional in ideation

Objective

Conclusion

The present review reveals interrelationships or
coexistence of psychological characteristics of the typical
scientist. Abstract intelligence, mathematical ability and
visuospatial abilities go together4; critical and creative
thinking are based on cognitive flexibility16;
unconventionality in thinking and creativity coexist36;
openness to experience and motivation are tied with
curiosity3,28 etc.

References

1. B.G. Charlton, Med. Hypotheses, 72 (3), 237–243 (2009).

2. S.B. Kaufman, L.C. Quilty, R.G. Grazioplene, J.B. Hirsh,
J.R. Gray, J.B. Peterson and C.G. DeYoung, J. Pers, 84 (2)
248-258 (2016).

3. W. Sato, Springerplus, 5, 613 (2016).

4. D.F. Halpern, C.P. Benbow, D.C. Geary, R.C. Gur, J.S. Hyde
and M.A. Gernsbacher, Psychol. Sci. Public Interest, 8 (1),
1-51(2007).

5. P. Pirozelli, Manuscrito, 42 (3), 1-46(2019).

6. M. Rossberg and S. Shapiro, Synthese (2021).

7. R.M. Schmaltz, E.Jansen and N. Wenckowski, Front. Psychol.
8, 459(2017)

8. S. Hendrich, B. Licklider, K. Thompson, J. Thompson, C.
Haynes and J. Wiersema, J. Food Sci.Educ., 17 (1), 8-13
(2018).

9. A. AL-Hashim, Utop. Prax. Latinoam., 24 (6), 85-96 (2019).

10. N.C. Andreasen and K. Ramchandran, Dialogues Clin.
Neurosci, 14 (1), 49-54 (2012).

11. M. Nadjafikah, N. Yaftian  and S. Bakhshalizadeh, Procedia
Soc Behav Sci, 31, 285-291(2012).

12. J.G. Foster, A. Rzhetsky and J.A. Evans, Am. Sociol. Rev.,
80 (5), 875-908(2015).

13. J. Lehman and B.Gaskins, Palgrave Commun.,5, 96 (2019).

14. C. Yildiz and T.G. Yildiz, Think. Ski. Creat, 39, 100795
(2021).

15. E. Barlösius, Sci. Technol. Human Values, 44 (6), 915-937
(2019).

16. M. Lima, M.J. Koehler and R. Spiro, Facef Pesquisa, 7 (3),
109-127 (2004).

17. A.J. Mccormack in K. S. Taber and B. Akpan(eds), Science
Education. NewDirections in Mathematics and Science
Education (Sense, Rotterdam, 2017), pp.143-156.

18. M. Evagorou, S. Erduran and T. Mäntylä, Int. J. STEM
Educ., 2, 11 (2015).

19. J. Wai, D. Lubinski and C.P. Benbow, J.Educ.Psychol.,101
(4), 817 (2009),

20. M. Kozhevnikov, M.A. Motes and M. Hegarty, Cogn. Sci,
31 (4), 549 – 579(2007).

21. M. Hegarty, R.D. Crookes, D. Dara-Adams and T.F. Shipley
in C. Hölscher, T. F. Shipley, M. Olivetti Belardinelli, J.A.
Batemanand, N. S. Newcombe(eds), Spatial CognitionVII
(Springer, Berlin, Heidelberg, 2010) Vol 6222, pp.85-94.

22. G. Ozdemir, Int. J. Sci. Math. Educ.,  8, 737-759 (2010).

23. Y. Rahmawati, H. Dianhar and F. Arifin, Educ. Sci, 11, 185
(2021).

24. R.R. McCrae and P.T. Costa Jr., Personality in Adulthood:
A Five Factor Theory Perspective. (Guilford, New York,
2003) 2nd ed., p.4.

25. L.E. Berk, Development through the Lifespan. (Pearson,
New Delhi, 2004) 3rd., p.523

26. J.W. Lounsbury, N. Foster, H. Patel, P. Carmody, L.W.
Gibson and D.R. Stairs, RD Manag., 42 (1), 47 –59(2012).

27. T.N. Höfler, C. Köhler and I. Parchman, Int. J. STEM
Educ., 6. 29 (2019).

28. V.B.Meyer-Rochow, ICES J. Mar. Sci, 77 (6), 2013 –2021
(2020).

29. R.McGee and J.L. Keller, CBE  Life Sci. Educ., 6 (4), 316–
331 (2007).

30. T.E. Huff, Intellectual Curiosity and the Scientific Revolution:
A Global Perspective. (Cambridge University Press,
Cambridge, 2010).

31. J.Agar, Notes Rec RSoc Lond, doi.org/10.1098/
rsnr.2017.0034.

32. J.J. Jirout, Front. Psychol., 11, 1717  (2020).

33. D. Jindal-Snape and J.B. Snape, Manag. Decis., 44 (10),
1325–1343 (2006).

34. M.J. Martin-Sempere, B. Garzón-García and J.Rey-Rocha,
Public Underst. Sci.,17(3), 349-367 (2008).

35. B.B. Johnson and N.F. Dieckmann, Public. Underst. Sci.,
29 (1), 2-20 (2020).

36. G.J. Feist, Pers. Soc. Psychol. Rev., 2 (4), 290-309 (1998).

37. P.D. Magnus, Ergo, 1 (5), 129–138 (2014).

38. A. Phillips and L. WeiBenborn, Soc Stud Sci, 49 (6), 884–
897 (2019).

39. S. Koppman and E. Leahey, Res. Policy, 48 (9), 103807
(2019).

40. M. Williams, Soc Epistemol, 20 (2), 163-180 (2006).

41. J. Y. Tsou, A. Richardson and F. Padovani in F. Padovani,
A. Richardson and J. Tsou (eds) Objectivity in Science:
Boston Studies in Philosophy and History of Science
(Springer, Cham, 2015)Vol.310,pp.1-15.

42. H. Sankey, Kriterion, 35 (1), 5–20 (2021).


