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This study presents preliminary data about the Orientation 

Towards Scientific Work Scale and demonstrates the rela-

tionship between four different orientations toward scientific 

work (orientation toward quantity, orientation toward quality, 

orientation toward originality and orientation toward adapta-

tion) and scientific practice as well as creative achievements 

in the domain of science. Thirty young scientists from Polish 

universities participated in the study. Correlation and regres-

sion analyses demonstrated that different orientations to-

ward scientific work predict scientific activity and creative 

achievement in science. Thus, these results show the role of 

individual beliefs about work, for actual accomplishments in 

science. 

INTRODUCTION 

Creative achievements depend on the coincidence of intra- and interpersonal factors 

(Eysenck, 1995). Personality traits such as openness to experience, independence 

(Batey & Furnham, 2006; Karwowski, 2009, 2010; McCrae, 1987; Nęcka, 2001), creative 

self-efficacy and creative personal identity (Jaussi, Randel & Dionne, 2007; Karwowski, 

2012; Lim & Choi, 2009; Tierney & Farmer, 2002; 2011) and cognitive abilities, i.e. diver-

gent thinking (Carson, Peterson & Higgins, 2005; Cramond, 1994; Plucker, 1999; Kim 

2008) as well as an ability to solve problems requiring insight (Szen-Ziemiańska & Kar-

wowski, in preparation) are among the main determinants of creative achievement. Feist 

(1998) has demonstrated that openness characterizes more creative scientists in com-

parison to less creative ones. Openness to experience, together with creative thinking in-

creases the chances for creative achievements (King, McKee Walker & Broyles, 1996). In 

drawing attention to the motivational aspect of creative activity, it is commonly acknowl-
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edged, that intrinsic motivation is required for creative actions (Amabile, 1996), but under 

certain circumstances (i.e. in professional creativity) extrinsic motivation may also be im-

portant for creative accomplishments. It is assumed that motivational synergy fosters cre-

ativity (Amabile, 1996; Karwowski & Gralewski, 2011), because of the emergent coinci-

dence of interest and happiness with applause and external gratification. Motivation is ob-

viously linked to individual values, attitudes or orientations. Hubristic motivation, that fo-

cuses on the effects which confirm the importance and value of a person (Kozielecki, 

1997), is often observed among scientists (Tokarz, 1998). This suggests, that hubristic 

motivation will be manifested in beliefs and action strategies for this professional group. 

This article analyzes orientations toward scientific work among young scientists. The term 

"orientation" concerns a set of individual beliefs about work effects and issues related to a 

career in science. Orientations may influence the range and level of scientific activity and 

lead to creative achievements as predicted by socio-cognitive theory (Bandura, 1997; 

Bandura, Barbaranelli, Caprara & Pastorelli, 2001). Hence, such orientations may also be 

interpreted as mindsets (Karwowski, 2013) concerning science as a domain of creative 

activity. Orientations translate into motivation by activation of the processes that enable 

scientists to accomplish their goals and thus are related to the scope and level of creative 

achievements i.e. in science. Therefore the article’s goals are: (1) to elaborate and test  

a new scale measuring orientation towards science among young scientists; and at the 

same time to examine (2) whether, and to what extent, specific orientations are associat-

ed with activity in science and (3) whether, and to what extent, specific orientations are 

associated with creative achievement in science, such as: publications, attending confer-

ences, creating inventions or winning grants. The study described below was realized 

among young scientists in order to ensure external validity and to fill a gap observed in 

the creativity literature. It is hypothesized, that orientations play a predictive role, explain-

ing differences in creative activity and creative achievements, adding significantly to other 

well-established predictors of scientific accomplishments, such as personality and cogni-

tive factors (Feist, 1993; 1998; 2006). 

ORIENTATIONS TOWARDS SCIENTIFIC WORK 

Scientists differ not only in terms of their traits and abilities, but also in terms of their be-

liefs about scientific work. Differences in publishing and research priorities seem to be 

especially important when attempting to explain different attitudes and styles in scientific 

practice. So far, no scale measuring orientation towards scientific work has been pub-

lished. Based on the results discussed below, as well as the informal analysis of the work 

of young scientists (author's unpublished research), in this study, four orientations have 
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been distinguished: the orientation toward quantity, the orientation toward quality, the ori-

entation toward originality and the orientation toward adaptation.  

Orientation toward quantity focuses on scientific productivity, especially in terms of 

publishing. Its essence lies more in the quantity, rather than the quality of scientific publi-

cations produced. Sometimes there is even the suspicion that quality may suffer and give 

way to quantity, but this need not be the case – in the long term, quantity may turn into 

quality in the case of publishing. People who hold this orientation believe that writing arti-

cles is a skill, that can be developed. For this reason, orientation may be treated as spe-

cific mind-sets, which play a regulative role: when the ability to write scientific articles is 

perceived as being possible to develop (malleable), the chances for achievements grow, 

whereas the chances decrease, when the ability is seen as fixed (stable) (Karwowski, 

2013). Publishing large numbers of articles leads to a higher standard in subsequent 

manuscripts. This belief has been confirmed several times by the high correlations that 

are found between number of publications and their quality or degree of scientific emi-

nence (Buses & Mansfield, 1984; Simonton, 1988) and is reflected in the popular saying 

„publish or perish”. Individuals, who believe that the number of publications has a major 

meaning, often adopt the “the more, the better” strategy. Those, who are oriented toward 

quality are focused on a more ambitious goal, with fewer publications. Therefore orienta-

tion toward quality manifests itself in a tendency to elaborate. People with an orientation 

of this kind, set the standards for their work at a higher level and believe, that the quality 

of their work determines their future career as scientists. Thus they do their best to elabo-

rate the effects of their work. Individuals oriented toward productivity are probably likely to 

take the risk, sometimes even experimenting, by submitting an imperfect manuscript for 

review and awaiting comments, which they treat as a form of development. On the other 

hand, scientists oriented toward quality will not submit a manuscript until it meets their 

internal standards. Orientations defined this way may constitute opposite poles of the 

same continuum, but lack of a quantitative attitude does not have to lead to an orientation 

toward quality and vice versa – if a scholar is not qualitatively oriented, the tendency to-

wards greater productivity does not necessarily increase either. 

Orientation toward originality manifests itself in a sensitivity towards problems and  

a tendency for novelty-seeking. People who are oriented toward originality believe that 

science develops through discoveries and solving new problems is more likely to make 

their careers successful. An important aspect of this orientation is to be inspired by expe-

rience gained in creative activity in domains other than science itself. This means that 

they acquire their original approach to scientific problems through an orientation towards 
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non-scientific activity (like artistic experiences). Artistic activity and the use of experience 

from other domains allows scientists to cross the borders of their discipline, stimulates 

scientific discoveries and leads to multiple scientific insights. Creative activity in many do-

mains translates into outstanding achievements in one of them (Root-Bernstein & Root-

Bernstein, 2004; Root-Bernstein, Bernstein & Garnier, 1995). Undertaking various activi-

ties mediates the relationship between creative potential and achievements. It has recent-

ly been demonstrated (Jauk, Benedek & Neubauer, 2013) that fluency, originality and 

openness to experience predict everyday creativity, which then translates into creative 

achievements. Therefore the meaning of creative non-scientific activity for scientific effec-

tiveness may not only be inspiring, but may also have developmental importance. 

Orientation toward adaptation is not the simple inverse of orientation toward originality, 

but an expression of another, more pessimistic vision of science. It consists of two ele-

ments: first - orientation toward restriction - is an expression of helplessness and the 

manifestation of a focus on constraints in the scientific environment. With this perspec-

tive, creative scientific work is very difficult. Scientific work requires subordination to a su-

perior and it is the environment that decides which problems should be undertaken. Peo-

ple oriented this way also avoid different activities and hobbies, because they believe that 

other activities distract them from scientific work. Another element is the belief that not 

every scientist has to be a discoverer: improvements and the compilation of many peo-

ple’s work are important as well. We are therefore faced with the conviction that limita-

tions are inevitable and the lack of a positive attitude towards creative work, which may 

limit the range of activities and creative achievements. 

The orientations described are expected to emerge as an effect of the interaction be-

tween scholars’ individual characteristics and their environment. On the one hand - traits 

such as openness to experience, conscientiousness or risk taking, may influence the for-

mation of orientation, e.g. high openness to experience and high risk-taking may have 

particular importance for the orientation toward originality, while low levels of openness 

may be associated with an orientation toward adaptation. A relationship between these 

two orientations with creativity style (Kirton, 1976) is also expected. Correlations between 

style and personality have already been tested (Gelade, 2002; von Wittich & Antonakis, 

2011). Orientation plays an adaptive function - the knowledge of "what to do and how", 

especially at the early stages of a scientific career, builds a feeling of security and sup-

ports motivation towards work. "Know-how" refers to tacit knowledge and may be an ex-

pression of practical intelligence (Sternberg & Hedlund, 2002). On the other hand howev-

er, the scientific environment forms the attitudes of young scientists, because of external 

Relationships Between Beliefs about Scientific Work ... / CREATIVITY 1(1) 2014 



 

 

92 

expectations and standards. Supervisors, superiors and the overall climate influence the 

orientation adopted by graduate students and postdoctoral researchers. It still remains to 

be shown, whether and to what extent, these orientations predict scientific activity and 

achievements. 

CREATIVE ACHIEVEMENTS IN SCIENCE 

Creative achievement - defined as the sum of creative products generated by an individu-

al during his/her life (Carson, Peterson & Higgins, 2005) - stems from creative thinking 

and actions, realized through conscious activity and deliberate practice (Karwowski, 

2009). In science, creative achievements are elaborated products (Stumf, 1995). The 

most common approach to establishing a measure of creative achievement used in stud-

ies about creativity in science is the number of publications (a measure of the productivi-

ty) and the number of citations (a measure of the impact on the field). People at the be-

ginning of their scientific career usually have minor influence on the domain in which they 

work. In the course of their work and with the passage of time, their chances of making 

an impact increase. The relationship between productivity and quality or eminence of sci-

entists is positive, with a moderate to strong effect (Simonton, 1988; Stumpf, 1995); 

productivity translates into quality as assessed by the gate-keepers (reviewers, editors 

accepting the article, experts granting funding or patents). The productivity indicator is  

a better measure of scientific achievements at the early stage of a person’s scientific ca-

reer than the citation index. The citation index may increase not only as a result of posi-

tive aspects, such as the significance of a finding, but also as an example of a specific 

methodology or a negative example of errors in contents (Stumpf, 1995). Moreover the 

citation index de-favours authors publishing in languages other than English. 

Despite the exploratory character of the study presented in this article, it is possible to 

tentatively draw up some hypotheses and to propose a rationale for them. It is hypothe-

sised that the orientation toward quantity is positively related to the actual level of produc-

tivity and quantity of creative achievements. This is based on the assumption that people 

having this orientation are more motivated to finalize as many creative products as possi-

ble, because these products guarantee their development and success. Further, it would 

seem plausible that a more qualitative orientation correlates negatively with the quantity 

of creative achievements. One direction of conjecture is that excessively high standards 

may form an obstacle at the initial stage of a person’s scientific career. An expected posi-

tive relationship between orientation toward originality and achievements is based on the 

assumption that non-scientific inspirations help to discover new and original research 

problems and foster achievements. It is also hypothesized that the orientation toward ad-
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aptation is negatively correlated with achievements. It is highly probable that interactions 

will occur between particular orientations, especially between the orientation toward 

quantity and the orientation toward adaptation. The most favourable conditions for scien-

tific work are likely to be a strong focus on quantity and low orientation toward adaptation 

and restriction. Orientation toward quantity and quality, as well as the orientation toward 

originality and adaptation should occur in negative, but weak relationships. 

METHOD 

Participants 

Thirty young scientists (17 women) aged around 30 years (with M=29.43, and SD=6.91) 

participated in the study. Graduate students formed the majority of the sample, although it 

also included 8 postdoctoral researchers and one Associate Professor. All the partici-

pants were affiliated to different departments of Social Science and Science at the Uni-

versity of Social Sciences and Humanities (psychology and cultural studies), the Universi-

ty of Warsaw (English philology, philosophy), the Academy of Special Education 

(pedagogy), the Jagiellonian University in Krakow (mathematics and physics), Warsaw 

University of Technology (energetics, mechanics and management), the Cardinal Stefan 

Wyszyński University in Warsaw (philosophy). One participant was affiliated to the 

Univerisity of Euroregional Economy in Józefów - Warsaw (sociology), one other with the 

Paris-Sud Univerisity (computer science), and two respondents did not report their affilia-

tion.  

The response rate was very low, which indicates that young scientists are a group that 

are difficult to access. Voluntary participation in a study, especially one concerning crea-

tive achievement and scientific career reduces willingness to participate. At the same 

time, selfless assistance becomes something special in very competitive environments. 

Procedure 

The study was conducted via the Internet. Snowball sampling was used to complete the 

group. Participants received an e-mail including an invitation and a link to the study. They 

were informed about the goals, the subject matter of the study and its pilot nature. Their 

participation was not rewarded.  

They were asked to provide responses on the Scale of Orientation towards Scientific 

Work first, and afterwards they completed the Profile of Creative Activity together with a 

demographic and professional description. At the end the participants were asked if they 

had any comments with regard to the content of the questions or any suggestions for im-

provement. The whole study took about 5 minutes. 

Measures 

Two instruments were used for the research: 
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The Orientation toward Scientific Work Scale (OSWS) is a new scale developed for 

the purposes of this study. It describes individual beliefs about work and a career in sci-

ence. Participants used a 5-point scale to describe the extent to which they agreed or dis-

agreed with each of the statements (1=definitely not, 5=definitely yes). The initial version 

of the OSWS consisted of 24 statements, 6 relating to each of the 4 scales: orientation 

toward quantity, orientation toward quality, orientation toward originality and orientation 

toward adaptation.  

The Creative Activity Profile (CAP) – a scale concerning detailed achievements and 

productivity in science. Based on the CAP, two indicators were extracted: (1) creative 

achievements and (2) scientific practice. Creative achievements were defined by means 

of a total of 14 questions which concerned: the number of published scientific articles 

(peer-reviewed and published in Polish or English languages), the number of chapters 

published in edited books, the number of authored books (as author or co-author), the 

number of utility designs, inventions, patents, implementations i.e. in industry, the number 

of grants received and active participation in conferences. 

Scientific practice was measured in terms of all scientific activities, that foster gaining 

new experiences and contributing to an increase in competencies. The practice indicator 

shows the level and range of scientific activity and it includes elements such as: the reali-

zation of individual and team research projects, seminar activity, authorship of un-

published research reports, popular publications or preparation of materials for confer-

ences. These important elements of scientific work precede any achievements but can 

lead to them (the more you work, the greater the chance of achievements, the more re-

search projects realized, the more material you have for publication, etc), but practice 

alone cannot determine the success of a scientist. 

The Creative Activity Profile has been used in the author's earlier research, conducted 

among graduate students, and obtained good validity (in terms of correlation with a sci-

ence scale from the Creative Achievement Questionnaire; Carson et al., 2005) and satis-

factory reliability. In the current study, the reliability of achievements index was good 

(α=.79) and for scientific practice it was acceptable (α=.60). 

The distribution of scores for creative achievements and scope of scientific activities is 

usually skewed (Silvia, Kaufman & Pretz, 2009). The minimum value is zero (which may 

occur in the first year of doctoral studies), but the maximum value has no limit (Carson et 

al., 2005; Silvia, et al., 2009). Eminent young scientists may have a lot of diverse accom-

plishments and engage in almost countless scientific activities - two eminent young scien-

tists, whose achievements are clearly higher than the rest of the respondents, participat-
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ed in the study. This result reflects the real situation as regards achievements - the pres-

ence of eminent young scientists in society is undeniable. In contrast, only one person 

within the sample demonstrated a lack of achievements. 

RESULTS 

The structure of the OSWS 

Descriptive statistics for the assumed scales were calculated and their reliability was ex-

amined in the first step of the analysis. It was found that the reliability was too low (e.g. 

orientations towards quantity α=.33 and quality α=.45 ) and the correlations between the 

scales were ambiguous. Thus despite the small sample, exploratory factor analysis (EFA) 

with Varimax rotation was conducted. Descriptive statistics and factor loadings for each of 

the 24 items used for the EFA are shown in Table 1. 

TABLE 1  

Descriptive statistics for the OSWS 
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  M SD SK F FL 

1. A scientific career depends mainly on the 
number of publications, not on the rank of the 
problems undertaken. 

2.90 1.15 -.08  I  .796 

2. It is better to publish one article in a good jour-
nal, than five in a moderate one. 

4.13 1.04 -.87 III .693  

3. Scientists should work mainly on new prob-
lems, which have not been undertaken (solved) 
before. 

3.27 1.36 -.08 IV,VI,VII .357-.377.516 

4. It is very difficult to create something new in 
science. 

3.73 1.34 -.86 I .767 

5. Quantity becomes quality in the case of pub-
lishing. 

2.53 1.28 .45 IV .535 

6. It is very time consuming to write an article, 
every slightest detail counts. 

3.90 1.09 -.80  I  .384 

7. Experience gained in different domains of life 
should be used in scientific work. 

3.90 .92 -.64  II  .596 

8. Science develops, thanks to the compilation of 
many people's work and not every one of them 
has to be a great discoverer to be a scientist. 

4.03 1.10 -1.41  V  .447 

9. Writing scientific articles is an ability that can 
be developed through writing. 

3.87 1.17 -.84  III  -.415 

10. One great article is sufficient to be successful 
in science. 

2.77 1.60 .30  VI  .973 

11. People should look to apply their non-
scientific interests to science. 

3.83 1.15 -1.12  II  .929 

12. Any non-scientific activity distracts from 
achieving scientific goals. 

2.13 1.36 1.07  IV  .398 

13. One needs to write many articles to gain 
ease in writing. 

3.57 1.33 -.43 IV .499 

14. The number of articles published is less im-
portant than their quality for success in science. 

3.77 1.13 -.57  III  .756 

15. A scientific article should be original and pro-
vide something new to the domain. 

4.23 .89 -2.03 II, III, VI -.422.530-.358 
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Note. M - mean, SD - standard deviation, SK - skewness, F - Factors, FL - Factor Loadings. Percentage of 
the variance for each of the factors: I - 10.92, II - 9.65, III - 9.24, IV - 8.82, V - 8.78, VI - 8.41, VII - 7.98. 

The analysis extracted 7 factors, explaining 64% of the variance. Only the items with 

loadings equal or higher than .40 were analysed. Because of the small sample size, a lib-

eral limit of acceptable skewncss of data (+/-2) was set. Only statement 15 was found  

to be above this limit and thus it was removed from further analysis. 

Content analysis of the factors 

The analysis of the factors obtained generally confirmed the assumed structure of the 

OSWS, but the number of items in each of the scales was reduced. Factor IV was consid-

ered as the orientation toward quantity and included items: 5, 13, 17. Items belonging to 

factor III - orientation toward quality - which were confirmed by the EFA are: 2, 14, 18. 

Orientation toward originality was only partially confirmed and is reflected by factor II 

(items: 7, 11, 20). These statements focus on the role of creative activity in different do-

mains, so the factor label was changed to "orientation toward non-scientific activity". The 

orientation toward adaptation was less consistent with theoretic predictions, although the 

obtained structure was indeed interesting (factor I). Items that loaded on this factor 

showed a rather pessimistic vision of scientific work, a negative evaluation of own scien-

tific activities and helplessness. This scale consisted of statements (1, 4, 24) concerning 

superiors’ pressure, the low ranking of problems undertaken, and the view that scientific 

work is time-consuming and highly difficult; therefore, the obtained factor was re-named 

as "orientation toward restrictions". This factor needs to be clarified and retested in further 
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16. Scientific work requires sacrifice and full con-
centration - it should be both work and hobby. 

2.67 1.27 .25 IV,VI .384.412 

17. The more publications, the greater the 
chance of success in science. 

3.63 1.03 -.38  IV  .675 

18. It is better to carefully refine one article, than 
write two or three quickly. 

4.17 .95 -1.39 III,IV,VII .592-.475.408 

19. It is better to have a few group publications, 
than a single independent one. 

2.70 1.05 .66  V  -.930 

20. Artistic activity (drawing, playing a musical 
instrument) is an inspiration to scientific work. 

3.83 1.04 -.66  II  .803 

21. It is easier to improve something in scientific 
work, than to invent something new. 

3.90 1.15 -.80 VI,VII .475-.391 

22. It is better to have one independent publica-
tion, than several as co-author. 

3.27 1.08 -.22  V  .855 

23. Attempting to tackle completely new research 
problems is the main way of fostering a career in 
science. 

3.37 1.19 -.39  VII  .847 

24. Problems undertaken by scientists mostly 
depend on pressure from their superiors or cur-
rent tendencies in the particular domain. 

3.30 1.18 -.36  I  .798 
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studies. The reliability of the four main factors is presented in Table 2. Further work is al-

so required in the case of the next factor, which consisted of two parallel statements con-

cerning individual and group publishing, and statement 8 concerning compilation of work 

and exploration. Nevertheless, in this case the reliability was acceptable (α=.761); it is 

likely that reformulation of statement 8 to a more unequivocal statement is necessary. 

The remaining two (among seven) factors elicited by the analysis show complexity of 

content, which makes their interpretation difficult, therefore they will not form part of the 

further analysis. 

TABLE 2 

 Structure and the Reliability of the OSWS after item reduction  

Orientations, achievements and the range of scientific practice 

The main purpose of this study was to explore the possible relationships between orienta-

tion toward science and the actual level of creative achievements and scientific practice 

among young scientists. Distributions and descriptive measures of creative achievements 

and scientific practice are shown in Figure 1-2 and Table 3. To examine whether the ob-

tained orientations (qualitative, quantitative, orientation toward non-scientific activity and 

orientation toward restrictions) are related to creative achievements and scientific prac-

tice, a correlation analysis was conducted. Orientation toward restriction correlated nega-

Relationships Between Beliefs about Scientific Work ... / CREATIVITY 1(1) 2014 

Item Orientation toward quantity α = .667 

17 The more publications, the greater the chance of success in science.   

13 One needs to write many articles to gain ease in writing.   

5 Quantity becomes quality in the case of publishing.   

  
Orientation toward quality α = .725 

14 The number of articles published is less important than their quality for suc-
cess in science. 

  

2 It is better to publish one article in a good journal, than five in a moderate 
one. 

  

18 It is better to carefully refine one article, than write two or three quickly.   

  
Orientation toward non-scientific activity α = .799 

11 People should look to apply their non-scientific interests to science.   

20 Artistic activity (drawing, playing a musical instrument) is an inspiration to 
scientific work. 

  

7 Experience gained in different domains of life should be used in scientific 
work. 

  

  
Orientation toward restrictions α = .799 

1 A scientific career depends mainly on the number of publications, not on the 
rank of the problems. 

  

24 Problems undertaken by scientists mostly depend on pressure from their 
superiors or current tendencies in the particular domain. 

  

4 It is very difficult to create something new in science.   
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tively and strongly, both with quantity of creative achievements (the sum of published 

writing, conferences and inventions) and with scientific activity (practice). Orientation to-

ward quantity correlated positively with creative achievements (Table 3).  

Figure 1 Distribution of creative achievements. 

Figure 2 Distribution of scientific practice. 

TABLE 3  
Intercorrelations between orientations, achievements and scientific practice 

Note. N=30 *p<.05, **p<.01, ^p< .10  

Joanna Szen-Ziemiańska / CREATIVITY 1(1) 2014 

  
M SD 1 2 3 4 5 6 

1. creative achievements 25.9 46.57 1 .88** .38* -.24 .05 -.39* 

2. scientific practice 24.78 39.02   1 .34^ -.26 -.04 -.46* 

3. orientation toward quantity 9.73 2.84     1 -.09 .06 .17 

4. orientation toward quality 12.07 2.52       1 .06 -.24 

5. orientation toward non-scientific 
activity 

11.43 2.59         1 -.02 

6. orientation toward restrictions 9.93 3.11           1 
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Two regression analyses were conducted to determine whether orientations predict 

creative achievements in science and scientific practice. The significant predictors of 

quantity of creative achievements were: orientation toward quantity (β=.44; p<.01), orien-

tation toward quality (β=-.33; p<.05) and orientation toward restrictions (β=-.55; p<.001). 

The model was significantly better than the predictions based on the means (F(4,25)

=5.55; p<.01) and explained 39% of the variance for creative achievement. A similar pat-

tern was observed in the case of scientific practice. Statistically significant predictors 

were: orientation toward quantity (β=.42; p<.01), orientation toward quality (β=-.36; p<.05) 

and orientation toward restrictions (β=-.64; p<.001). The model demonstrated a good lev-

el of fit F(4,23)=6.55; p<.001, corrected R
2
=.45.  

The theoretical assumptions and results of linear regression suggested, that there may 

be more complex relationships between orientations, scientific practice and creative 

achievements. Due to the small sample size, separate regression analyses with interac-

tion were conducted. The initial results from the study showed that the relation between 

orientation toward quantity and creative achievements is moderated by orientation toward 

quality. The interaction effect for high orientation toward quality (+1SD: B=1.97, SE=3.55, 

p=ns), mean level (B=6.87, SE=2.79, p<.01) and low level (-1SD: B=11.78, 

SE=4.25,p=.01) shows, that strong orientation toward quantity with low orientation toward 

quality increases the chances for scientific achievements. The model demonstrates good 

fit F(3,26)=3.31; p<.05 (R
2 

interaction coefficient=.09). Similar results were also obtained 

for scientific practice. The findings suggest, that the positive relationship between orienta-

tion toward quantity and scope of scientific activity grows stronger with decreasing levels 

of orientation toward quality (+1SD: B=-0.32, SE=2.93, p=ns; mean: B=5.84, SE=2.39, 

p<.05; -1SD: B=12.00, SE=3.72, p=.01, interaction coefficient R
2
=.19).The model showed 

good fit, F (3,24)=4.28; p<.05. The results of particular interactions are shown in Figures 

3 and 4 (Aiken & West, 1991). 

Figure 3 Interaction between orientations toward quantity,  
orientation toward quality and creative achievements. 
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Figure 4 Interaction between orientations toward quantity,  
orientation toward quality and scientific practice. 

The next two analyses reflected, that orientation toward restriction is also a moderator. 

Orientation toward quantity is positively associated with creative achievements for low 

orientation toward restriction (-1SD: B=13.79, SE=2.44, p=.001) and mean (B=6.08, 

SE=2.00, p=.001) and it is not associated with creative achievement for high helpless-

ness and restrictions (+1SD: B=-1.64, SE=2.90, p=ns). 

The relationship between orientation toward quantity and scientific practice is not sig-

nificantly different from zero for high orientation toward restriction (+1SD: B=-3.03, 

SE=2.07, p=ns). In circumstances where pessimistic attitude is at either low or mean lev-

els, the relationship between orientation toward quantity and range of scientific practice is 

positive and significant (-1 SD B=11.68, SE=1.66, p=.001; mean B=4.32, SE=1.44, 

p=.001). Both models show good fit (creative achievements: F (3,26)=14.97; p<.001 and 

scientific practice: F (3,24)=26.48; p<.001). It is particularly important, that in the case of 

the interaction of orientation toward quantity and orientation toward restriction the per-

centage of explained variance is quite high (27%, 36%). The results are illustrated in Fig-

ures 5 and 6. The results of testing orientation toward non-scientific activity were not sig-

nificant. 

Both the calculations and graphs were achieved with the aid of Interaction, version 

1.7.2211 available at: http://www.danielsoper.com/Interaction.  

Figure 5 Interaction between orientations toward quantity,  
orientation toward restriction and creative achievements. 
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Figure 6 Interaction between orientations toward quantity,  
orientation toward restriction and scientific practice. 

Finally, it is worth mentioning that no significant relationships were observed when 

Spearman rank-order correlations were used, or when creative achievement and scien-

tific practice were log-transformed. The skewness for the distribution of the scores for 

both achievements and practice indicates, that we might be dealing with Poisson distribu-

tions (Silvia, et al., 2009), which impedes data analysis using simple correlational or re-

gression methods. Regression analyses, using a log-transformed creative achievements 

indicator, demonstrated a significant relationship only with the orientation toward re-

strictions (β = -.42; p < .05), although orientation toward quantity was marginally signifi-

cant (β = .31; p =.09). 

DISCUSSION 

Orientations toward quality, quantity, originality and adaptation express different beliefs 

and mind-sets (Karwowski, 2013) related to scientific work: writing articles and solving 

problems. Orientations may influence the range and level of scientific practice and crea-

tive achievements (Bandura, 1997; Bandura, Barbaranelli, Caprara & Pastorelli, 2001). 

Discovering the way in which people think about their work and its results, may form an 

important direction in studies about the determinants of creativity. Orientations or atti-

tudes of scientists have so far not been defined clearly enough to allow their psychomet-

ric measurement (Root-Bernstein, Bernstein & Garnier, 1995). Research conducted 

among students concerning perception of scientific work (Eijck van, Hsu & Roth, 2009) 

also differ from the approach proposed in this paper, where it is assumed that orienta-

tions are flexible, and amenable to being shaped by the environment. 

The results obtained are only partially coherent with the initial model. However, after 

the reduction of the variables, the remaining items reliably measured orientations toward 

quality and quantity in scientific work. Orientations toward adaptation and originality, were 

only partially reconstructed. In the case of orientation toward originality, only the compo-

nent which concerns non-scientific activity was confirmed, therefore the name "orientation 
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toward non-scientific activity" would seem to be more adequate. The orientation toward 

adaptation also showed a different character than that expected, and hence the obtained 

factor was named "orientation toward restrictions". The small number of statements for 

particular scales leaves space for further work, although the brief nature of the instrument 

should be treated as an advantage - short research instruments require less time and 

guarantee reliability of results (Jonason & Webster, 2010; Karwowski, Lebuda & Wiśniew-

ska, in press). 

Orientation toward quantity confirmed its predictive validity towards creative achieve-

ments in both correlation and regression analyses. The young scientists examined, who 

regard publishing as a crucial aspect of scientific work and a skill that may be developed 

with practice, demonstrating awareness that their career depends on the number of arti-

cles published, are characterized by higher creative achievements. The belief that quanti-

ty becomes quality, may form one of the correlates of success in science. Orientation to-

ward restrictions showed a negative relationship with both scientific practice and creative 

achievements. The vision of science that characterizes less active and less effective sci-

entists consists of the following elements: perception of a career in science as being de-

pendent only on productivity and not the rank of the problems undertaken; the choice of 

direction in research being influenced externally and evaluation of creative work as highly 

difficult. These associations are quite strong and require deeper reflection: are such be-

liefs a result of actual experience in the work environment, that influence orientation and 

inhibit work? Or perhaps people, who for some reason do not work effectively enough, 

are looking for reasons in the specificity of scientific work? Causal relationships should be 

examined in future research, but significant interaction effects between orientations are 

an important step towards a better understanding of the problem. The interaction of orien-

tation toward quantity along with low self-constraints and external influence is beneficial 

for practice and performance in science. This means, that beliefs about the specifics of 

scientific work manifest themselves in decisions concerning how to work and the effects 

of these actions.  

Neither orientation toward quality, nor orientation toward non-scientific activity correlat-

ed with creative output. The orientation toward quality showed marginal negative tenden-

cies in correlations, which became even stronger in regression analysis. This suggests 

that too strong a need to elaborate and excessively high ambitions do not necessarily fos-

ter practice and achievements. The results of the further regression analyses confirm the 

importance of orientation toward quality. Its interactive relationships with orientation to-

ward quantity indicate that recognition of productivity as a way for developing a person’s 
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own skills and as an important element in fostering the development of a scientific career 

together with low orientation toward quality and elaboration, leads to a higher number of 

creative achievements in science. The results illustrate, that science is a highly competi-

tive work environment, in which the principle: "more, faster", leads to success. 

Limitations and Future Studies 

This research was conducted on a small sample and should be treated as a pilot study. 

Such a small group may cause instability in the results of the factor analysis, and hence 

the results should be treated indicatively. However, it is particularly important to empha-

size that both creative achievements and scientific practice were analysed through the 

prism of individual productivity. In future, it is necessary to take into account qualitative 

criteria of achievement - scientific work is a phenomenon that cannot be limited only to 

the raw quantity of accomplishments.  

In the future it is important to improve the presented scale. More complex research, 

conducted on a larger scale, will allow the status of orientation towards practice and crea-

tive achievements to be clarified, while at the same time considering the stage of an indi-

vidual’s scientific career. Is the orientation toward quantity related to the beginning of  

a scientific career? Does it become crucial when the potential is realized? Does the orien-

tation change over the years, and with a decrease in productivity (Simonton, 1988) are 

achievements driven by a more qualitative orientation? These and other questions so far 

remain unanswered.  
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