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ABSTRACT

The results presented in this paper were collected dur-
ing a series of career development workshops designed
specifically for bioscience doctoral research students
and postdoctoral researchers. The Myers-Briggs Type
Indicator® (MBTI®) instrument was implemented as part
of a self-awareness exercise to determine personality
type. Selection Ratio Type Table Analysis showed signif-
icant overrepresentations of Thinking types (specifically
INTP, ESTP, ENTP, and ENTJ) when compared to a large
general sample of college graduates. This is consistent
with data collected from another population of biosci-
entists which shows a similar overrepresentation. The
implications of these results are discussed in relation to

the career development support provided for bioscience
doctoral students and researchers.
Note: For the Myers-Briggs Type Indicator® (MBTI®) instrument, the eight preference categories
are the following: Extraversion (E) versus Introversion (I), Sensing (S) versus Intuition (N), Thinking
(T)  versus Feeling (F), Judging (J) versus Perceiving (P). 

INTRODUCTION

A Global Initiative for the Career Development of
Doctoral Researchers and Postdoctoral Researchers.
In recent years, and significantly since the Lisbon
Strategy (2000)—the result of a meeting to “agree [on]
a new strategic goal for the [European] Union in order
to strengthen employment, economic reform and social
cohesion as part of a knowledge-based economy”—
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Compared to the college-educated adult population, research bioscien-
tists show significantly higher proportions of Thinking types; this generates
practical implications for guiding their career development.
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many governments of the developed world have turned
their attention towards higher education as the key 
to their future economic success. In this regard, they
have been paying particular attention to academic
researchers, whom they see as being at the centre of a
new knowledge economy—as quoted in the Lisbon
Strategy (2000) “. . . take the necessary steps to . . .
attract and retain high-quality research talent in Europe.” 

In the US, the National Academy of Sciences,
National Academy of Engineering & Institute of
Medicine (2000) concluded that more funding should
be made available to support the career development 
of postdoctoral researchers, and indeed, the Carnegie
Initiative on the Doctorate (CID) worked with doctoral
training departments in the US to restructure their pro-
grams to better prepare doctoral students, culminating
in a number of publications (Golde & Walker, 2006;
Walker, Golde, Jones, Bueschel & Hutchings, 2008). 

In the UK, the Career Development and
Transferable Skills payments (the so-called “Roberts
Money”) provided by the UK Government and admin-
istered through its Research Councils (www.rcuk.ac.uk)
have supported and helped to embed career develop-
ment in Higher Education and Research institutions. 

At the wider European level, the publication of 
the European Charter for Researchers (2003) has also
provided guidance for research and Higher Education
institutions employing contract research staff, and
helped to raise awareness of the importance of personal
and career development of researchers across Europe.  

Thus, the career development of doctoral research
students and postdoctoral researchers has given rise to
resources, workshops, and initiatives to assist in the
support of these ‘valued assets.’

Doctoral Research Students and Postdoctoral
Researchers. Doctoral research students are defined in
this paper as those students who are studying for 
a D.Phil (or PhD) by research, the highest level of 
academic attainment. The program of study is normally
3 to 4 years in length and comprises, at its core, the
individual research of a specific topic with (usually) the
option to engage in additional academic activities such
as teaching, supervision, publishing, grant raising, and
outreach. Postdoctoral researchers are those PhD-quali-
fied graduates who are employed to conduct academic
research. They may or may not be aiming for a career 
as a professor; indeed there are not enough academic
positions to support this career path for many. Thus,
structured career development programs have evolved

to support this cohort group so that they are equipped
to succeed within or outside of academia.

Career Development Workshops. The Society for
Experimental Biology (SEB) runs career development
workshops in universities and at conferences worldwide
specifically for bioscience doctoral research students
(PGs) and postdoctoral researchers (PDs). During 2006,
2007, and 2008 the SEB ran five similar “Bioscience
Futures,” one-day workshops for bioscience PGs and
PDs comprising experiential learning activities aimed 
at developing career management skills. The workshop
content broadly mapped onto the career learning DOTS
Model (Law, 1999), which centers on Decision-making,
recognizing Opportunities (the labor market), improving
Transition skills such as CV writing and interview tech-
nique, and Self-awareness (including personality profil-
ing). During this time the Myers-Briggs Type Indicator
(MBTI) instrument was administered as part of the self-
awareness section of the workshops, and a total of 178
psychological types were collected and analyzed.

METHODOLOGY

The career development workshops were conducted at
the UK universities of Birmingham (2006), Durham and
Oxford-Brookes (2007), Lancaster (2008), and at the
European Life Sciences Organization (ELSO) Meeting,
held in Nice, France (2008). The participants comprised
a mixture of nationalities dominated by British (specific
data not collected), and a mixture of doctoral research
students and postdoctoral. (Again specific data were 
not collected, but doctoral students predominated.) The
MBTI instrument (Form M) was administered to the
participants as a pre-course exercise, and self-reported
type was established through group feedback exercises
during the self-awareness session, after which partici-
pants received their reported type. It was not possible to
record each participant’s concurrence with his or her
reported type. 

During this time, a total of 178 psychological types
were measured in 122 females and 56 males (an approx-
imate ratio of 70:30). All questionnaires were in English
regardless of each participant’s native language; this 
was not considered to interfere with MBTI results, since
scientific researchers are expected to have a high-level
proficiency in the English language and participants
were either based in the UK or were attending a confer-
ence being conducted entirely in English. 

The results were compared with those of two pop-
ulations: (1) adult college graduates, in order to deter-
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mine any difference in personality type between those
educated at the PhD level and those with lower-
level college degrees; and (2) US Biologists, to make 
a comparison with a working population of a similar 
discipline, educated to graduate level or equivalent.
The datasets were kindly provided by the Center for
Applications of Psychological Type, in Gainesville,
Florida.

RESULTS

The psychological type distribution of the study sample
of bioscience doctoral students (PGs) and postdoctoral
researchers (PDs) is presented with comparisons made
with a sample of adult college graduates (TABLE 1) and
a sample of US Biologists (TABLE 2). The analyses have
been supplied courtesy of Research Services, CAPT,
using the Selection Ratio Type Table analysis as described
by McCaulley (1985). 

Comparing the bioscience PG and PD type distri-
bution to that of the sample of college graduates demon-
strates a very significant difference (p < .001) on the
Thinking–Feeling dimension, such that there is major
overrepresentation of Thinking, specifically INTP, ESTP,
ENTP, and ESTJ types. (See TABLE 1.) Significantly
underrepresented are F and the specific type ISFJ.  

In TABLE 2, which compares the bioscience PGs
and PDs to that of a sample of US Biologists, less pow-
erful differences appear, although we still see significant
overrepresentations of Thinking, with the addition of
Extraversion, and the specific types ESTJ and ENTJ.
Introversion and Feeling are significantly underrepre-
sented. Overall, European doctoral and postdoctoral
bioscience researchers appear more like the US biologists
and more different than the adult college-educated
sample. This seems to indicate that college graduates
with a preference for Thinking are more likely to choose
academic progression within the bioscience discipline
than those with a preference for Feeling, but that other
personality preferences are not nearly as impactful in
this decision. 

DISCUSSION

The personality profile of the sample population of bio-
science doctoral research students and postdoctoral
researchers differs significantly from that of college grad-
uates with regard to the Thinking–Feeling preference. It
is a matter for debate whether those with a preference
for Thinking (associated with objectivity and critical
analysis) may be more likely to be drawn towards a

more specialist career as a bio scientist. Assuming that all
the bioscience postdoctoral research students and post-
doctoral researchers graduated in the biosciences, it
could be interpreted that those graduates who enjoyed
the depth of thinking and logical analysis associated
with their bioscience subject were more likely to choose
to continue to study it to a greater depth.

The high proportion of those with a preference for
Thinking amongst the bioscientists is consistent with
research conducted on career choice according to psy-
chological type as reported in the MBTI® Manual (Myers,
McCaulley, Quenk, & Hammer, 1998) and Hammer
(2000), which indicate that people with these prefer-
ences tend to consider careers which are closely associ-
ated with the types of work environments which have a
clear structure, a variety of tasks, and which provide a
sense of independence and achievement. In addition,
they are more likely to be drawn to careers which
involve physical objects and working with numbers 
and ideas, rather than serving people, communicating, 
and empathizing. 

This is congruent with the respected work of
Holland (1973), as described in Gothard, Mignot, Offer,
and Ruff (2001), where Holland makes a number of
assumptions, one of which states that “People search for
environments that will let them exercise their skills and
abilities, express their attitudes and values, and take on
agreeable problems and role.” He identifies six environ-
ments, namely: Realistic, Investigative, Artistic, Social,
Enterprising and Conventional. Thus, from this theory
we might conclude that those with a preference for
Thinking tend to be drawn more towards an environ-
ment which appeals to their investigative skills, such as
bioscience research. 

Similar personality profiling work has been carried
out with other specialized science cohort groups where
different aspects of psychological type show a difference
from the general population. For example, Johnson &
Singh (1998) report on the personality of civil engi-
neers, demonstrating preferences similar to those of bio-
scientists with regard to S–N and T–F. The personality
profile of a group of 50 cytogeneticists was studied by
Thompson (2002) and showed that the SJ combination
accounted for 56.1% of the participants (practical,
observant, realistic, good at remembering facts, working
in an orderly methodical fashion), which ties in with
this highly technical and organized field. A recent
paper by Capretz (2008) reports on the psychological
types of Brazilian software engineering students as
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Dichotomous Preferences

E           96         (53.93%)         I = 1.10

I            82         (46.07%)         I = 0.91

                                                            

S           83         (46.63%)         I = 0.97

N          95         (53.37%)         I = 1.03

                                                            

T         139         (78.09%)    ***I = 1.40

F           39         (21.91%)    ***I = 0.50

                 

J          119         (66.85%)         I = 0.98

P           59         (33.15%)         I = 1.04

                                                            

Pairs and Temperaments

IJ          57         (32.02%)         I = 0.91

IP         25         (14.04%)         I = 0.89

EP        34         (19.10%)         I = 1.19

EJ         62         (34.83%)         I = 1.05

                                                            

ST        67         (37.64%)       *I = 1.27

SF        16         (08.99%)      **I = 0.49

NF        23         (12.92%)    ***I = 0.50

NT        72         (40.45%)    ***I = 1.55

                                                            

SJ         68         (38.20%)         I = 0.96

SP        15         (08.43%)         I = 1.00

NP        44         (24.72%)         I = 1.06

NJ        51         (28.65%)         I = 1.00

                                                            

TJ         96         (53.93%)      **I = 1.27

TP        43         (24.16%)    ***I = 1.79

FP        16         (08.99%)      **I = 0.49

FJ         23         (12.92%)    ***I = 0.50

                                                            

IN         47         (26.40%)         I = 1.08

EN        48         (26.97%)         I = 0.98

IS         35         (19.66%)       *I = 0.74

ES        48         (26.97%)         I = 1.24

                                                            

ET        78         (43.82%)    ***I = 1.63

EF        18         (10.11%)     ***I = 0.45

IF          21         (11.80%)      **I = 0.54

IT          61         (34.27%)         I = 1.18

Blackford

Jungian Types (E)                                 Jungian Types (I)                                    Dominant Types    
                  n         %         Index                              n         %          Index                                  n        %       Index

E–TJ        54      30.34        1.48**           I–TP       19       10.67        1.49               Dt. T         73      41.01      1.48***

E–FJ          8        4.49        0.36              I–FP         6         3.37        0.39*              Dt. F         14        7.87      0.37***

ES–P       11        6.18        1.59              IS–J        31       17.42        0.80               Dt. S         42      23.60      0.92

EN–P       23      12.92        1.06              IN–J       26       14.61        1.10               Dt. N         49      27.53      1.08

Table 1. Distribution of Bioscience Postgraduate Students and Early-Career Researchers and SRTT
Comparisons to Adult College Graduates.

N = 178    + = 1% of N I = Selection Ratio Index   *p<.05   **p<.01   ***p<.001

The Sixteen Complete Types

ISTJ                      ISFJ                      INFJ                      INTJ

n = 25                   n = 6                     n = 9                     n = 17

(14.04%)              (3.37%)                 (5.06%)                 (9.55%)

I = 1.00                 I = 0.43*                I = 0.93                 I = 1.22

+ + + + +                                           + + + + +              + + + + +

+ + + + +                                                                        + + + + +

+ + + +

                            

ISTP                     ISFP                     INFP                     INTP

n = 3                     n = 1                     n = 5                     n = 16

(1.69%)                (0.56%)                 (2.81%)                 (8.99%)

I = 0.72                 I = 0.25                 I = 0.44                 I = 1.86*

+ +                        +                           + + +                    + + + + +

                                                                                       + + + + 

                           

ESTP                    ESFP                    ENFP                    ENTP

n = 7                     n = 4                     n = 6                     n = 17

(3.93%)                (2.25%)                 (3.37%)                 (9.55%)

I = 2.17*               I = 1.08                 I = 0.44*                I = 2.10

+ + + +                + +                       + + +                     + + + + +

                                                                                       + + + + +

                                                       

ESTJ                    ESFJ                     ENFJ                    ENTJ

n = 32                   n = 4                     n = 6                     n = 17

(17.98%)              (2.25%)                 (3.37%)                 (9.55%)

I = 1.56                 I = 1.08                 I = 0.44*                I = 2.10 

+ + + + +              + +                        + + +                    + + + + +

+ + + + +                                                                         + + + + +

+ + + + +

+ + +
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Dichotomous Preferences

E           96         (53.93%)      **I = 1.25

I            82         (46.07%)      **I = 0.81

                                                            

S           83         (46.63%)         I = 0.96

N          95         (53.37%)         I = 1.03

                                                            

T         139         (78.09%)       *I = 1.11

F           39         (21.91%)       *I = 0.74

                 

J          119         (66.85%)       *I = 1.18

P           59         (33.15%)       *I = 0.76

                                                            

Pairs and Temperaments

IJ          57         (32.02%)         I = 0.94

IP         25         (14.04%)      **I = 0.62

EP        34         (19.10%)         I = 0.93

EJ         62         (34.83%)    ***I = 1.54

                                                            

ST        67         (37.64%)         I = 1.09

SF        16         (08.99%)         I = 0.65

NF        23         (12.92%)         I = 0.83

NT        72         (40.45%)         I = 1.12

                                                            

SJ         68         (38.20%)         I = 1.10

SP        15         (08.43%)         I = 0.62

NP        44         (24.72%)         I = 0.83

NJ        51         (28.65%)         I = 1.31

                                                            

TJ         96         (53.93%)      **I = 1.27

TP        43         (24.16%)         I = 0.86

FP        16         (08.99%)       *I = 0.59

FJ         23         (12.92%)         I = 0.90

                                                            

IN         47         (26.40%)         I = 0.94

EN        48         (26.97%)         I = 1.15

IS         35         (19.66%)       *I = 0.69

ES        48         (26.97%)       *I = 1.37

                                                            

ET        78         (43.82%)    ***I = 1.49

EF        18         (10.11%)         I = 0.74

IF          21         (11.80%)         I = 0.75

IT          61         (34.27%)         I = 0.84

Blackford

Jungian Types (E)                                 Jungian Types (I)                                    Dominant Types    
                  n         %         Index                              n         %          Index                                  n        %       Index

E–TJ        54      30.34        1.87***          I–TP       19       10.67        0.72               Dt. T         73      41.01      1.32*

E–FJ          8        4.49        0.70              I–FP         6         3.37        0.43*              Dt. F         14        7.87      0.55*

ES–P       11        6.18        0.96              IS–J        31       17.42        0.81               Dt. S         42      23.60      0.85

EN–P       23      12.92        0.91              IN–J       26       14.61        1.16               Dt. N         49      27.53      1.03

Table 2. Type Distribution of Bioscience Postgraduate Students and Early-Career Researchers and
SSRT Comparisons to US Biologists.

N = 178    + = 1% of N I = Selection Ratio Index   *p<.05   **p<.01   ***p<.001

The Sixteen Complete Types

ISTJ                      ISFJ                      INFJ                      INTJ

n = 25                   n = 6                     n = 9                     n = 17

(14.04%)              (3.37%)                 (5.06%)                 (9.55%)

I = 0.86                 I = 0.66                 I = 1.81                 I = 0.98

+ + + + +             + + +                     + + + + +              + + + + + 

+ + + + +                                                                        + + + + + 

+ + + +

ISTP                     ISFP                     INFP                     INTP

n = 3                     n = 1                     n = 5                     n = 16

(1.69%)                (0.56%)                 (2.81%)                 (8.99%)

I = 0.35                 I = 0.23                 I = 0.52                 I = 0.89

+ +                        +                           + + +                    + + + + +

                                                                                       + + + +

                            

ESTP                    ESFP                    ENFP                    ENTP

n = 7                     n = 4                     n = 6                     n = 17

(3.93%)                (2.25%)                 (3.37%)                 (9.55%)

I = 0.89                 I = 1.13                 I = 0.63                 I = 1.08

+ + + +                 + +                       + + +                     + + + + +

                                                                                      + + + + + 

ESTJ                    ESFJ                     ENFJ                    ENTJ

n = 32                   n = 5                     n = 3                     n = 22

(17.98%)              (2.81%)                 (1.69%)                 (12.36%)

I = 2.00***             I = 0.65                 I = 0.80                 I = 1.71

+ + + + +              + + +                    + +                       

+ + + + +                                           

+ + + + +              

+ + +                     
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compared with the general Brazilian population and
finds that the engineers are significantly more likely to
be Introverts, with significantly more IPs, INs and SPs.
The MBTI® Manual includes a number of studies which
also indicate differences amongst vocationally specialized
groups of individuals. 

The type distribution of the sample population 
of bioscience PGs and PDs has implications for their
regard towards their career development: According to
Hammer (2000) Thinking types are likely to take a more
logical approach to their career exploration process,
with, for example, ESTJs needing tangible and immedi-
ate goals, and ENTPs setting more long-term goals and
applying networking to their job search. Both may neg-
lect important values and concentrate too much on
what is logical. The low representation of those with a
preference for Feeling means that the majority of bio-
science PGs and PDs are more likely to weigh up their
options in an objective way and may not be so amenable
to self-examination, counseling type approaches as
described, for example, by Kidd (2002). 

In addition, those with a preference for Thinking
may take a more skeptical, and even cynical, approach
to a program of career development activities which, 
in their view, does not have any direct relevance to 
their  mainstream research activities and for which they
cannot see any obvious (and even statistically proven)
benefit. For example, they may favor activities such 
as technical training, management, grant writing, job
applications, etc. and ignore less tangible support such
as career coaching, self-awareness, and skills recognition.
Thus, it is perhaps advisable for career practitioners and
development managers to advertise such activities cre-
atively in order to appeal to those with a Thinking pref-
erence. For example, for my workshops I highlighted
aspects such as CV writing, making applications, and
examining the job market over self-analysis and reflec-
tion. Regarding the workshops I ran for bioscience
PGs and PDs, I determined that using the MBTI instru-
ment to assist in the self-awareness exercise, giving as 
it does, “results,” “analysis,” and even tentative “conclu-

sions,” may be appealing to those with a preference for
Thinking. Indeed, this session of the workshop received
consistently excellent feedback.

It must be noted that the personality results and
conclusions drawn from the data presented in this
paper are not intended to pigeonhole this cohort of bio-
science PGs and PDs. Firstly, the present results do not
take into consideration the academic environment in
which the doctoral research students and postdoctoral
researchers are working, the day-to-day contact with
academic colleagues and their interest in their research
discipline. Secondly, the results do not take account of
outside influences such as personal interests, values,
and personal circumstances which will all impact on a
person’s career choice (Gothard et al., 2001; Killeen,
2002). An academic research career may seem attractive
to many doctoral students and postdoctoral researchers;
however with less than one in ten postdoctoral
researchers achieving a permanent academic position
(Bradley, 2009), it is important that they all be able to
realize their career potential in ways that are open 
to them. The challenge for universities, research insti-
tutions and the staff who organize career development
programs for this cohort group is to provide experiential
learning activities which enable them to make a 
positive transition to the next stage in their career,
whether it is within or outside of academic research.
Even if it is only used as a self-awareness-raising exer-
cise as part of a larger career development program, the
MBTI personality profile can serve to underpin many
other career development activities, such as teamwork,
communication, and networking.
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