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Abstract	  and	  Introduc8on	  
This study serves to help educators identify and better 
understand the undergraduate student population who do 
not accept some issues of scientific consensus that spark 
public controversy, namely anthropogenic climate change 
(ACC) and Evolution.  This investigation aims to explore if a 
students’ “Need for Cognition”1,2 (NfC) – a characteristic 
often used to predict academic success3,8,9 – is related to 
student perception of these issues. Our goals were three-
fold: first, to develop and validate a tool by which educators 
could evaluate students’ NfC, acceptance of ACC, and 
acceptance of evolution; second, to use this survey tool to 
better characterize the students who struggle with evolution 
and ACC; lastly, to derive suggestions for strategies to 
better address the needs of the students who do not accept 
ACC and/or Evolution. While these data only indicate a 
correlation between NfC and acceptance of controversial 
topics without evidence of causality, we suggest that it is 
worth studying whether the improvement of NfC might 
improve students’ acceptance of these types of 
controversial topics. 	  

Figure	  1.	  The	  survey	  ques8ons	  administered	  and	  defini8on	  of	  
students	  with	  high	  NfC.	  	  Student	  responses	  (1-‐5):	  1=Strongly	  
disagree,	  2=disagree,	  3=neither	  agree	  or	  disagree,	  4=agree	  
5=strongly	  agree.	  *Reverse	  scale.	  

	  

Figure	  2	  (above).	  Elementary	  factor	  analysis	  confirms	  that	  the	  survey	  items	  
designed	  to	  measure	  either	  NfC,	  ACC,	  or	  Evolu8on	  do	  in	  fact	  measure	  
these	  three	  underlying	  concepts.	  

Figure	  3.	  Acceptance	  of	  Evolu8on	  (top	  row)	  and	  ACC	  (bo\om	  row)	  were	  
significantly	  higher	  in	  the	  high	  NfC	  groups.	  	  Likewise	  students	  who	  
accepted	  Evolu8on	  and	  ACC	  had	  higher	  NfC	  scores.	  	  Sta8s8cal	  comparisons	  
done	  by	  ANOVA	  (Tukey's	  HSD	  post-‐hoc)	  and	  t-‐tests	  confirm	  rejec8on	  of	  Ho.	  	  
A	  and	  B	  indicate	  significant	  difference;	  AB	  is	  not	  significantly	  different	  than	  
A	  or	  B.	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Figure	  4.	  The	  correla8on	  coefficient	  (r)	  is	  a	  measurement	  of	  the	  
linear	  associa8on	  between	  the	  two	  variables.	  	  

	  	  

Conclusions	  
i.   With	  respect	  to	  acceptance	  of	  ACC	  and	  Evolu8on,	  

a	   sta8s8cally	   significant,	   average-‐score-‐
difference	   between	   high	   and	   low	   cogni8on	  
students	  has	  been	  supported.	  

ii.   Acceptance	   of	   ACC	   is	   moderately	   posi8vely	  
correlated	   (45%)	  with	   the	   students’	   view	   of	   the	  
Evolu8on	  and	  vice	  versa.	  	  

iii.   NfC	   helps	   explain	   students’	   ACC	   and	   Evolu8on	  
views	  (30%	  and	  34%,	  respec8vely)	  but	  there	  are	  
other	  influences	  present.	  
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Methods	  	  
In coordination with Biology Program faculty, we 
administered a survey to 900+ undergraduate students 
(~90% non-biology majors) before the first day of Fall 2012 
classes. Our statements specifically address the following 
hypothesis: students high in need for cognition will be more 
accepting of biological subjects (ACC and Evolution) that 
are publically controversial. Null hypothesis (Ho): high and 
low NfC groups have same average ACC or Evolution index 
score. Because some students skipped some questions, 
NfC, ACC, and Evolution index scores were missing for a 
small minority of students. Our data is from 752 complete 
student survey responses.	  

Student’s Need for Cognition 

Acceptance of  
Evolution 

Possible venues of future research Relationship explored in this project 

Acceptance of 
Anthropogenic  
Climate Change 

Use of animals in  
scientific research 

Federal funding 
for embryonic  
stem cell research 

Building more 
nuclear power  
to generate electricity 

Childhood  
vaccinations 

Need  for Cognition: one’s 
inclination to ruminate - the 
measure of the tendency for 
an individual to engage in 
and enjoy thinking1,2,10 

1.  I would prefer deliberating hard for long 
hours on complex tasks that challenge my 
thinking abilities rather than simple, lower-
mental effort problems. 

2.  I enjoy thinking harder and more abstractly 
that I have to, and the idea of relying on this 
kind of thinking ability to make my way to 
the top appeals to me 

3.  *I dislike having the responsibility of 
handling an important situation that requires 
a lot of thinking or undertaking a task that 
requires substantial intellectual effort. 

4.  I find it appealing to learn about new ways 
to think and to contemplate issues even 
when they do not affect me personally. 

5.   *I like tasks that require little thought once 
I’ve learned them; I don’t care how or why 
something works, as long as it gets the job 
done. 

Evolution: acceptance (survey 
score >70) that organisms 
change have changed over 
time and there is survival of the 
fittest organisms5,7 

Anthropogenic Climate 
Change: acceptance (survey 
score >70) that earth’s 
average temperature is 
increasing4,6,11,12 

High NfC Students: survey NfC 
score > 70, enjoy ruminating mental 
activities, have a high need to 
understand, and are more likely to 
engage in high elaboration1,2,10 

1.  *The available data are 
unclear about whether 
evolution actually occurs. 

2.  The earth is at least 1 billion 
years old. 

3.  Evolution is a scientifically 
valid theory. 

4.  Most scientists accept 
evolutionary theory to be 
scientifically valid. 

5.  Organisms existing today are 
the result of evolutionary 
processes that have occurred 
over millions of years. 

6.  *The age of the earth is less 
than 20,000 years. 

7.  Modern humans are the 
product of evolutionary 
processes that have occurred 
over millions of years. 

1.  There is solid evidence that the 
earth’s average temperature has 
shown recent increases (global 
warming). 

2.  There is solid evidence that 
human activities are altering the 
earth’s climate. 

3.  Most scientists accept that 
human activities are altering the 
earth’s climate. 

4.  The so-called “ecological crisis” 
facing humankind has been 
greatly exaggerated. 

r = 0.451  

r = 0.302  r = 0.337  

Future	  Inves8ga8ons	  
While this study focused on understanding the relationship of 
NfC to ACC and Evolution, other relationships to similarly 
controversial biological subjects could be explored in terms 
of NfC. Other interesting questions: Does a shift in one of 
these (ACC or Evolution) adjust perception of another? Are 
there interventions professors can use improve their students 
NfC and might this alter  acceptance of ACC or Evolution? 
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Results	  
Factor analysis confirms the scores from NfC, ACC, and 
Evolution load (i.e. the data breaks down into 3 concepts). Our 
survey design showed NfC to be effective in predicting 
acceptance of ACC and Evolution. Using Tukey’s HSD 
confidence intervals, r2 values (0.09 for ACC and 0.13 for 
Evolution) indicate how much of a student’s acceptance of a 
scientific concept index can be directly explained by NfC 
values. ACC p-value = 1.97x10-10. Evolution p-value = 9.55x10-13.	  
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