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Introduction

On certain occasions in a scientist’s life, eval-
uations of his/her scientific achievements be-
come particularly important, and this is when
he/she applies for an academic position. The
evaluations are typicaily made by peers in
the scientific world. The procedure of ap-
pointing professors and filling other academic
positions is essentially the same in many
countries, inasmuch as the appointments
largely are based on peer evaluations of the
applicants’ scientific achievements. It goes
without saying that these evaluations should
be accurate. The resulting academic appoint-
ment sometimes represents an investment
in a major research project - the scientific
achievements of a researcher in the remain-
der of his/her scientific career.

The present study concerns evaluations
of candidates for professorships in a national
cross-disciplinary sample of open positions.
In particular, we focus on the scientific qual-
ity judgments made by the evaluators.

The data in the present study consist of
peer evaluation documents concerning the
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applicants for an open position. These doc-
uments end up in recommending a certain
candidate for the pertinent position. In Swe-
den, this recommendation is usually followed
by the authorities that are responsible for
professorial appointments.

Professorial evaluation documents have
a unique value as a basis for studies of qual-
ity judgments within different disciplines. In
Sweden, these evaluations are made in all
research areas. They often give detailed
descriptions and evaluations of research ef-
forts in the area related to the open posi-
tion. For these reasons, professorial evalu-
ation documents may be used for examin-
ing similarities and differences in scientific
quality judgments across a broad spectrum
of academic disciplines.

The present study was part of a research
programme on how scientists conceive sci-
entific quality. In our first study (Hemlin &
Montgomery, 1990) 22 professors from var-
ious disciplines were interviewed about their
views of scientific quality. The results of that
investigation indicated that judgments of a
research effort could be described in terms
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of a number of attributes or scientific values
(e.g., originality, stringency, correctness)
which may be combined with a number of
aspects or phases of the research effort (e.g.,
problem, method, results). This distinction
could also be made of criteria of scientific
quality suggested in the literature (e.g.,
Chase, 1970; Frantz, 1968; Kuhn, 1977). We
also identified several factors which interact
with the evaluation of the research effort
(e.g., the type of quality indicators used, the
research policy connected with the evalua-
tions, characteristics of the researcher and
his/her environment). In a subsequent study
(Hemlin, in press), our conceptual system
was used in a questionnaire on how scien-
tists view scientific quality. The questionnaire
was answered by a sample of 224 scientists.

Our two previous studies indicated that
scientists from different sectors of the aca-
demic world use approximately the same
conceptual system when they describe what
they mean by scientific quality. However, the
stress laid on particular components of the
system (e.g., specific attributes or aspects)
may vary across disciplines.

in the present study we have shifted our
attention from how scientists view the con-
cept of scientific quality (theoretical level) to
how they actually make judgments of scien-
tific quality (practical level). The natural ques-
tion then is how the two levels correspond
to each other. To what extent will the simi-
larities and differences in how scientists from
different disciplines describe their views of
scientific quality reoccur when actual quali-
ty judgments are examined? Another aim of
the present study was 1o investigate how the
decision was made when selecting the can-
didate for the professor position. The pres-
entation of the findings of the latter purpose
will be dealt with in a forthcoming paper (see
also, Montgomery & Hemlin, 1991).

Method

Documents. Professorial evaluation docu-
ments concerning 31 professorships were
collected from the University of Géteborg and
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Chalmers University of Technology in
Goteborg. All documents except one con-
cerned the years 1981-1984. A document
from 1975 was included in the sample to in-
crease the representation of appointments
in the social sciences, which happened to
be under-represented in the period 1981-
1984. Original documents were copied at the
registry of the two universities in the begin-
ning of 1985. The 31 professorships were
distributed as follows across faculties: the
faculty of humanities (4 cases), the medical
faculty (10 cases), the natural sciences fac-
ulty (7 cases), the social sciences faculty (3
cases), and the technical faculty (7 cases).

Procedure. All value statements were
marked in each document, i.e., all judgments
in which a positive or negative evaluation
was made of a research effort or the re-
searcher him/herself. Also, descriptive state-
ments regarding the gqualifications of the
applicant were marked (e.g., teaching expe-
rience, number of supervised doctorate stu-
dents reaching a Ph.D., number of scientific
articles, number of citations). Each delimit-
ed judgment or statement was coded into the
following four overall categories, (a) the ob-
ject, that is which kind of object was focused
on by the peer's judgment (a single paper/
research effort or the research/researcher as
a whole), (b) the aspect, i.e., if the problem,
the method, the theory, results, reasoning
or writing style or no aspect was focused on,
(c) the attribute, i.e., the criteria of good sci-
ence which were associated with the aspect
(e.g., stringency, novelty, beauty). This cat-
egory also included various descriptive state-
ments such as the number of published pa-
pers and the number of supervised doctoral
students reaching a Ph.D., (d) the value,
which could be negative, positive or neutral
(e.g., “high quality” was coded positively (+),
“to guestion the chosen method” was coded
negatively (-) on the attribute Correctness,
and “written a textbook” was coded neutral.
The coding procedure was applied in accord-
ance with a manual in which each coding
category was defined and exemplified (see
Montgomery & Hemlin, 1991). The coding
manual comprised 64 categories. In total,
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some 8 000 statements were coded into the
four main categories listed above (i.e., each
statement was coded in four ways). This
means that about 30 000 codings were car-
ried out. Codings were performed by three
research assistants one of whom was the
first author of this paper. The coding relia-
bility was tested for a sample of documents
by examining the agreement between differ-
ent judges who had coded the same data.
The average interjudge agreement was
80 %.

The coded statements were divided into
two groups based on which part of the eval-
uation document the judgments belonged to.
The first and larger part normally consisted
of a description of each of the applicants’
qualifications and research activities (single
judgments). The single judgments section is
often preceded by an introductory section,
which was not analysed in the present study.
In the second and final part of the document
the applicants were compared with each oth-
er to achieve a decision of the “best” appli-
cant (comparative judgments). Very often the
three “best” applicants were ranked in this
second part of the peer evaluation. In a few
cases, peers left out the single judgments
part and immediately started to compare the
candidates’ qualifications.

Results

Results will be presented in three main sec-
tions. Firstly, some quantitative data (e.g.,
number of pages, number of applicants) of
the evaluation documents are described.
Secondly, findings across research areas are
presented. Thirdly, results concerning differ-
ences between research areas are shown.

Quantitative data on the documents

The volume of peer evaluation documents
varies considerably between different re-
search areas. The longest documents were
written in the humanities and the social sci-
ences. In these areas a peer writes on the

average approximately seven times more
about every applicant than a peer does in
the technical sciences and about three and
two times as much, respectively, as is true
in medicine and the natural sciences. The
average number of pages for peer docu-
ments across all professorships were 34.5
pages and 6.4 pages per applicant (the mean
number of applicants per case was 5.4). In
12 cases peers jointly evaluated the merits
of the applicants, but the majority of cases
consisted of separate evaluations of the can-
didates. The former variant was frequent in
the technical sciences, but also occurred in
other sciences, except for the social scienc-
es. The number of items in single judgments
was 8 267 and in comparative judgments 2
401,

Overall pattern

Objects. In the first part of the document (sin-
gle judgments) evaluations of individual sci-
entific works were as common as evaluations
of the total production (53.4% and 46.6%,
respectively). However, in the second part
of the document in which candidates are
compared, the total research production or
the candidate him/herself is focussed on
(84.4%).

Aspects. The majority of judgments were
non-specific with respect to aspects of the
research effort (63.1% in single judgments
and 79.1% in comparative judgments). More
aspects were specified in single judgments
than in comparative judgments. Methods,
Problems and Results were the overall three
most often mentioned aspects. In single judg-
ments Methods were noticed in 12.3% of the
judgments made. For comparative judg-
ments, the most often mentioned aspect was
the Problem (6.4%). The Theory aspect was
rarely mentioned in either case. Methods,
Reasoning and Writing Style drew less aft-
tention when evaluators compared candi-
dates than when researchers were evaluat-
ed individually.

Attributes. The three most common at-
tributes were in order Stringency (13.5% in
single judgments and 3.5% in comparative
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Table 1. Percentages of aspects in judgments of single researchers in specific research areas.

Aspect Research Area

Hum Med Nat Soc Tech
No aspect specified 537 71.3 67.9 53.3 74.5
Probtem 7.7 3.0 6.7 6.7 1.9
Method 8.5 10.3 10.7 10.5 8.0
Theory 4.4 0.7 22 7.7 4.3
Results 6.0 10.5 7.9 5.7 3.9
Reasoning 10.1 1.9 2.3 8.7 3.0
Writing Style 9.6 2.3 2.3 7.4 4.4
Sum 100. 100.0 100.0 100.0 100.0

Note. Hum = Humanities, Med = Medical sciences, Nat = Natural sciences, Soc = Social sciences, Tech = Tech-

nical sciences.

judgments), Novelty/Originality (9.6% and
6.5%, respectively) and Productivity (6.6%
and 8.2%, respectively). It may be noted that
the three attributes all concerned the appli-
cants’ scientific production. Educational ex-
perience followed next in frequency. Anoth-
er interesting finding was that Breadth (3.2%
and 6.0%, respectively) of research was
more frequently mentioned than Depth (1.1%
and 1.7%, respectively).

Values. Across research areas 75% of all
judgments of single researchers were posi-
tive and 25%, were negative. The corre-
sponding figures for comparative judgments
were 81.7% and 15.3%, respectively. It may
be noted that this finding is not perfectly
equivalent to the so-called golden section
hypothesis of relations between positive and
negative judgments being 62:38 (see Ben-
jafield & Adams-Webber, 1976).

Combinations of aspects and attributes

Alarge number of combinations of atiributes
and aspects occurred in the evaluation dog-
uments (in all 44 unique combinations ex-
cluding combinations with General Evalua-
tive Statement). Stringent Writing Style
(10.3%), Stringent Methods (7.5%), and
New/Original Results (2.9%) were the three
most common combinations of aspects and
attributes.
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Differences and similarities among
research areas in stress on components of
scientific quality

In this section we report data from specific
research areas on how much different qual-
ity components were stressed. Only single
judgments were analysed since the volume
of data for comparative judgments in specif-
ic areas were judged to be insufficient to al-
low reliable conclusions.

Objects. Within the humanities and the
social sciences single judgments of appli-
cants typically concerned individual papers
or research efforts (70.8% and 60.9%, re-
spectively) rather than the total production
of the applicants. Judgments within the oth-
er disciplinary areas by and large were equal-
ly distributed between these two categories
although in the natural sciences judgments
somewhat more often relied on the total re-
search production or the researcher him/
herself (medical sciences 51.6%, natural
sciences 37.2%, and technology 53.4%).

Aspects. In most statements no specific
aspect of the research effort was focused
on (see Table 1). However, in the humani-
ties and the social sciences almost half of
the judgments were linked to specific as-
pects. Reasoning and Writing Style were fre-
quently used aspects in the humanistic and
social sciences. Evaluators in the medical
and natural sciences, instead, focused on
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Table 2. Percentages of aftributes in judgments of single researchers in specific research areas.

Attribute Research Area

Hum Med Nat Soc Tech
Correctness 9.5 2.7 3.4 52 3.6
Importance 4.2 6.7 5.3 53 2.8
Novelty/Originality 8.9 9.6 11.2 9.6 5.2
Stringency 19.6 56 7.2 15.3 8.2
Intrascientific Relevance 1.5 3.0 4.2 2.3 0.9
Extrascientific Relevance 0.5 4.2 1.1 1.2 4.3
International Position 2.7 35 4.4 1.2 3.5
Relevance of Subject 3.2 0.8 2.4 2.7 56
Breadth 1.8 2.7 34 1.9 3.8
Depth 0.7 1.1 1.0 0.3 1.8
Activity/Productivity 53 6.1 4.6 3.2 5.3
Knowledge of Subject 2.8 2.9 2.2 4.6 3.3
Tutoring 1.4 42 1.1 1.6 3.6
Leadership of Research Proj. 1.2 2.1 1.2 1.7 0.9
Educational Experience 5.5 41 6.1 4.6 10.6
Practical/Administrative Exp. 3.6 3.5 8.6 5.3 4.7 8.0
Qualifications for Prof.ship 0.8 2.2 3.0 1.2 0.5
General Evaluative Stat. 17.7 11.7 11.4 17.8 13.5
Various 8.4 153 14.4 13.9 12.2
Sum 100.0 100.0 100.0 100.0 100.0

Note. Hum = Humanities, Med = Medical sciences, Nat = Natural sciences, Soc = Social sciences, Tech = Tech-

nical sciences.

Results and de-emphasized Theory. The
technical sciences exhibited the lowest
number of judgments regarding specific as-
pects.

Attributes. The distribution of attributes
across the five research areas was similar
across areas (see Table 2). Within the hu-
manities Stringency was the most common
attribute and very often linked to the aspects
of Reasoning and Writing Style. Intrascien-
tific Relevance was mentioned by evaluators
in the humanities, social and natural sciences
before Extrascientific Relevance, which was
more frequently mentioned by medical and
technical scientists. In the same vein, eval-
uators in the two latter areas were more in-
clined to use extrascientific qualifications in
their judgments than were evaluators in the
three remaining subject fields. Merits in ed-
ucation were frequently mentioned by peers
in the technical area.

Comparison with previous data

The present results concerning general and
subject area specific emphases on particu-

lar aspects and attributes were compared to
three previous data sets (see Tables 3 and
4). The first data set (Hemlin & Montgomery,
1990) was based on interviews conducted
with 22 Swedish professors from different
research areas covering the humanities (in-
cluding theology), the natural sciences (in-
cluding medicine, the dental faculty and tech-
nology), the social sciences (including law)
and interdisciplinary research. Among as-
pects Method, Problem and Results were
mentioned more than others, and among at-
tributes Novelty, Correctness and Stringen-
cy were emphasized.

The second study (Hemlin, in press) re-
ported two data sets, free answers and rat-
ings, obtained by means of a questionnaire
mailed to a random sample of 400 Swedish
researchers (response rate 56%) from the
five research areas, i.e., the humanities,
medicine, the natural sciences, the social
sciences and technology.

Table 3 shows that researchers were unit-
ed in mentioning Methods, Problems and
Results in connection with research quality
in all studies. Only in data from ratings was
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Table 3. Emphasis on specific aspects and attributes in four data sets.

Emphasized Hemlin & Mont- Hemlin, (1993) Hemlin, (1993) Present
aspects or gomery, 1990 (free answers) (ratings) study
attributes (interview) (single judgm.)
Three most Method Method Reasoning Method
emphasized Problem Problem Results Results
aspects Results Results Method Problem
Three most Novelty Novelty Correctness Stringency
emphasized Correctness Stringency Stringency Novelty
attributes Stringency Correctness Depth Activity/
Productivity
Emphasis on Breadth Breadth Depth Breadth
Breadth vs. Depth Depth Breadth Depth
Depth
Emphasis on Intrasc. Exirasc. Intrasc. Intrasc.
intrasc. vs. Extrasc. Intrasc. Extrasc. Extrasc.
extrasc.
relevance
Three most Corr. Method String. Method Corr. Method String. Method
emphasized New Results Corr. Method Corr. Results String. Writ. St.
combinations String. Problem New Problem Corr. Reasoning New Results
of aspects

and attributes

Note. Including data from comparative judgments.

there an exception, in that Reasoning was
emphasized before Results. The most fa-
voured attributes were Novelty, Stringency,
and Correctness in previous studies. Also,
Depth was rated high in the questionnaire
study (Hemlin, in press). In the present study,
Activity/Productivity of the researcher oc-
cured more frequently than Correctness.
Breadth was generally stressed before
Depth, except for the rating data. Intrasci-
entific Relevance and Extrascientific Rele-
vance were equally stressed in the present
study. However, the former attribute was
more emphasized than the latter in the in-
terview and rating data. In the free answers,
the results were reversed. In combinations
of aspects and attributes Stringent or Cor-
rect Methods were the most frequently men-
tioned in all four data sets. New Results to-
gether with Siringent Writing Style in the
present study were the next most frequent
combinations. Thirdly, New or Stringent
Problem was also stressed in interviews and
the free answers to the questionnaire on how
scientists view scientific quality.
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The three data sets on differences be-
tween “soft” and “hard” sciences presented
in Table 4, consistently show that Theory,
Reasoning, Writing Style and to some ex-
tent Problems were stressed by research-
ers in the “soft” sciences when making judg-
ments on scientific quality. The most empha-
sized attribute by scientists in these research
areas was Stringency. Researchers in the
“hard” areas were inclined to stress interna-
tional relations as an indicator of research
quality.

Discussion

Components in scientific value judgmenis

In general, the results support the useful-
ness of the fourfold distinction between ob-
jects, aspects, attributes, and values as com-
ponents in judgments of scientific quality.
Across research areas the following findings
were obtained with respect to each of these
components. Firstly, peers shift attention
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Table 4. Differences between "soft” and “hard” sciences in emphasis on specific aspects and attributes in three

data sels.

Hemlin, (1993)
(free answers)

Type of
difference

Hemlin, (1993)
(ratings)

Present study
(single judgm.)

Theory
Reasoning

Aspects
more
emphasized
in “soft”
sciences

Writing Style
Problem
Reasoning

Reasoning
Theory
Writing Style

Attributes —
more

emphasized

in “soft”

sciences

Stringency Stringency

International
relations

Attributes
more
emphasized
in “hard”
sciences

International
position

International
relations

Note. Only statistically significant differences (p<.05) listed in Hemlin (1993).

from single papers to the full production when
they evaluate candidates and compare can-
didates, respectively. Secondly, more than
two thirds of the judgments do not refer to
any specific aspect of the research effort in
general. The single most frequently men-
tioned aspect is Method. Thirdly, three at-
tributes are common, viz., Novelty/Original-
ity, Stringency, and Productivity. Also,
Breadth is more frequent than Depth. Fourth-
ly, peers generally make positive judgments.
Only about one fourth of all judgments are
negative.

It might be concluded that scientists from
different areas to a large extent use the same
criteria when they evaluate scientific achieve-
ments. To the extent that this conclusion is
correct, it would be a fruitful task for future
research to search for general principles for
the conceptual structures underlying judg-
ments of scientific quality. Such research
might be helpful for creating cross-discipli-
nary standards for science evaluations.

Differences between two scientific
traditions

Also, there were interesting differences
among research areas in the stress faid on

particular subcategories of objects, aspects,
and attributes. Generally, these differences
were consistent with the distinction between
"soft” sciences and “hard” sciences. Firstly,
“soft” science peers write twice as much
about applicants. Secondly, peers in the
“soft” sciences make more judgments about
individual papers than about the total pro-
duction, while their colleagues in the *hard”
sciences share their attention equally be-
tween these two categories. Itis not easy to
explain why evaluators in the “soft” scienc-
es write more about each candidate than
their colleagues in the “hard” sciences. Per-
haps, research in the “hard” sciences is eas-
ier to evaluate due to the availability of es-
tablished theories and more exact results.
In sciences with competing theories and re-
sults less easy to interpret, it might be more
difficult to make research evaluations. How-
ever, the focus on individual papers in the
“soft” sciences may be explained by the fact
that scientific work repeatedly is published
as books in the humanities and in some so-
cial sciences (Garfield, 1979; Line, 1981).
This means that the evaluator in the “soft”
sciences can concentrate on fewer works,
while his/her colleague in the “hard” sciences
has more works (e.g., scientific articles)
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to examine, leading to less detailed evalua-
tions of each article. The reliance on the
amount of international contacts of the can-
didates as a sign of scientific quality from
the “hard” science evaluators, might be in-
terpreted as a support for this conclusion.
Thirdly, “soft” scientists specified aspects
of the research effort, mostly Writing Style
and Reasoning, in half of the judgments,
while “hard” scientists made judgments with-
out specifying aspects. The latter peer group
de-emphasized the Theory aspect. Again, we
find support for the notion (see Hemlin &
Montgomery, 1990) that theories are estab-
lished to a great extent in the “hard” scienc-
es. Hence, theory aspects of research are
not focussed on. This result also support an
interpretation that most disciplines of the
“hard” science group belong to Kuhn's “nor-
mal” or paradigmatic sciences. Reversely,
scientists in the “soft” and pre-paradigmatic
sciences stressed the Theory aspect in eval-
uations, since well founded and comprehen-
sive theories are lacking in this developmen-
tal stage (Kuhn, 1970). In the same vein, the
focus on Reasoning and Writing Style can
be explained. In absence of definite Results
and established Theories, scientific devel-
opment proceeds, to a great extent, through
discourse in the “soft” sciences. Therefore,
Reasoning and Writing Style is emphasized.
Also, the distinction made by Whitley (1978)
between “restricted” and “configurational”
sciences accords fairly well with our results.
The “restricted” sciences are characterized
by sharing common theoretical ideals and
basic conceptual assumptions, besides be-
ing task specific and using mathematical for-
malisms. This description is in line with our
finding that the "hard” sciences de-empha-
sized the Theory aspect. The “configuration-
al” sciences match to some degree our “soft”
sciences in that objects studied in these dis-
ciplines are approached from competing the-
oretical perspectives. This characteristic
goes along with the emphasis on Theory in
“soft” sciences. Another feature of “configu-
rational” sciences, described by Whitley
(1978), is the great varieties of definitions
and analyses of objects which occur in this
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type of sciences. Our finding that Reason-
ing and Writing Style are stressed in “soft”
sciences may be interpreted as showing the
importance of verbal descriptions and delin-
eations of the objects studied in these disci-
plines.

Fourthly, Intrascientific Relevance was fre-
guently mentioned by “soft” and natural sci-
entists, while Extrascientific Relevance oc-
cured more often with medical and techni-
cal peers. The last mentioned finding is not
surprising, since the medical and technical
sciences include several applied scientific
subject fields. These findings corroborate
largely the conclusions drawn by Hemlin (in
press) in the sense that the “soft” and “hard”
sciences differ with respect to how they view
scientific quality.

Validity of findings

By and large, the present results agree
with the findings in our previous studies of
how scientists view scientific quality. Across
and within research areas the same aspects
and attributes tend to be stressed as in the
previous studies. The agreement with pre-
vious research findings simultaneously sup-
port the validity of our previous and present
findings. That is, the agreement implies that
scientists appear to be proficient in verbal-
izing the criteria (previous studies) they ac-
tually use when evaluating scientific achieve-
ments (present study).
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