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ORIGINAL SUBMITTED VERSION 

Introduction 

Students have started to tell me that they do not want or need to think about science.  While this 

explicit reluctance to think is new to me, there are reports of similar observations [1-3].  Of 

course, we are all reluctant to think sometimes, but the new willingness of students to express it 

implies a more profound problem.  If education is intended in part to train students how to learn 

and think for themselves [4], the reluctance of students to practise this compromises the value of 

education.  For those students intending to practise medicine, work as scientists, formulate 

health policy, teach or engage in any of the many other occupations that might suit biomedical 

scientists, an ability to think effectively and efficiently is essential [5].  Students must be helped 

to prevent a reluctance to think becoming a habit. 

 

Effective thinking relies on both the ability and the willingness to think [4].  Moreover, the 

ability to think necessarily implies a recognition of the possibility of error [6], which is 

relatively uncommon among students.  There is a considerable difference between the thought 

patterns of practising scientists and clinicians and those of students.  It takes time for thought 

and practice to develop the questioning, analysis, pattern matching, deduction and educated 

guesswork that contribute to thinking.  Even if students are willing to think, they may not be as 

capable as we might hope because they may not have had enough time to develop the necessary 

thinking skills. 

 

The reluctance of students to think prompts at least four questions.  These relate to the 

significance of the reluctance, the reasons for refusing, the consequences of refusing and how 

we might encourage students to be more willing to think better.  I consider each of these in turn. 

 

What does the reluctance signify? 

The reluctance to think could have at least four different interpretations.  First, students may 

believe that they are not required to think or, if it is expected, that it will be done by someone 

else, such as the teacher [1, 3].  While this may seem unlikely, such a view must have been 

fostered in class (although it may not have been ours) and it may be that the explicit 

expectations of the students are insufficient [7].  Second, the student may not really understand 

what is expected.  This may mean that teacher and student do not communicate or that the 
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student does not have a clear understanding of what thinking might be required.  Third, the 

student might understand or have some idea what is expected, but does not know how to go 

about it.  Finally, the student might simply be overwhelmed by work, assessment, personal 

issues, the demands of holding down a job while studying, for example.  This is very common: 

most of us have had the experience of a student struggling in class simply through lack of sleep 

resulting from working into the early hours to earn a living. 

 

Why are students reluctant? 

The explanations given by my students fell into two broad categories: some just wanted ‘the’ 

answer, and others claimed to be able to think, but did not want to and did not ‘like’ being 

pushed to do so.  Assuming that a student demanding ‘the’ answer is temporarily unable to 

think, these explanations correspond to deficiencies in Siegel’s [4] two requirements for 

effective thinking. 

 

The first explanation implies that the student considers that there is only one correct ‘answer’ 

that is known to the teacher and that all other responses are wrong.  Such a view neglects the 

possibility that there might be several ways of considering a problem [8], that more than one of 

these might be helpful and that a consideration of an issue from several perspectives might be 

what the teacher actually wants to elicit.  Moreover, it incorrectly presupposes that a ‘wrong’ 

answer might not provide an indication as to the nature of a better one or to other questions that 

might be asked [9].  Of course it may be that no definitive answer is known or it may be that 

there are several partial ‘answers’, which is the nature of science.   

 

This explanation reflects the dualistic thinking that is common [6].  This sort of thinking is 

reinforced by the formulaic nature of most journal articles, of which Richard Feynman [10] said 

at the start of his Nobel Prize lecture “[w]e have a habit in writing articles published in scientific 

journals to make the work as finished as possible, to cover all the tracks, to not worry about the 

blind alleys or to describe how you had the wrong idea first, and so on.  So there isn't any place 

to publish, in a dignified manner, what you actually did in order to get to do the work ...”.  

Experienced scientists appreciate how science actually works, but the impression of 

omniscience conveyed by so much science communication reinforces the dualistic thinking of 

students.   

 

The predominance of dualistic thinking prompts one to ask what might have happened to 

students in their previous education that might explain it.  Young children ask many questions 

and clearly do not believe that there is only one answer [11].   By the time a student enters 

university those skills are largely lost, so questioning may be educated out of young people [12].  

There is some evidence that science teachers tend to misrepresent the nature of science to their 

students [13] which may contribute to the development of the dualistic thinking that can take 

many years to reverse [6].  Consequently, it may be unreasonable to expect students to think like 

a scientist [14] because most students can only think dualistically [6].  Of course, an important 

aim of teaching is to foster the development of the ability to think.  

 

The second explanation is a lack of a desire to think.  This represents a greater problem because 

it may reflect an underlying intellectual laziness that can become a dangerous habit for a 
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biomedical scientist [5].  Of course, it is demanding to think and we all have moments when it is 

beyond us or subjects about which we are reluctant to think on occasion.  If the unwillingness is 

due to a lack of interest, exhaustion or being over worked it can be difficult to assist.  However, 

more can be done to help if the lack of a desire to think arises from a fear of failure. 

 

Some consequences of not thinking 

It is important to have a body of knowledge on which to rely, but the ability to manipulate the 

information and consider a problem in various ways is essential.   The volume and complexity 

of technical material that students have to come to terms with is enormous and represents a 

considerable burden.  Despite this, students often attempt to memorise almost everything [14].  

If they were willing and able to think well, so that they could identify patterns and work things 

out from a few important pieces of information, students would be empowered, their burden 

would be reduced and unnecessary stress alleviated.  Gagné [15] distinguishes between concepts 

and principles.  A concept can often be encapsulated in a name, whereas a principle involves 

combinations of or actions on concepts [15].  For example, the concept ‘three’ enables one to 

identify a group of three objects and distinguish it from groups of different sizes.  However, the 

higher order principles that 2 + 1 = 3, 5 – 2 = 3 or 6/2 = 3 imply a deeper understanding of 

‘threeness’.  Obviously, an attempt to memorise every instance involving ‘three’ would be futile 

and misses the point that the principles are transferrable (to ‘four’, for example).   

 

What can be done to encourage a willingness to think? 

Several simple techniques can encourage a willingness to think, but their success depends on the 

establishment of a supportive environment in the classroom.  First, demonstrate the appropriate 

thinking skills, perhaps by including the reasoning in lectures not just detail, even if this must be 

at the expense of content.  Second, admit your own ignorance, because the first step in learning 

is to learn to identify an absence of knowledge and because it provides an opportunity to involve 

students in an exploration of the problem.  Third, explicitly require that every student think and 

provide regular opportunities for each of them to practise.  Fourth, encourage students to discuss 

problems with each other in person rather than just electronically.  Fifth, assess thinking, having 

warned your students that you will do so. 

  

Conclusions 

Some students are reluctant to think, either because of a lack of ability or unwillingness.  

Irrespective of the reason, students must be persuaded that the ability to think is at least as 

important as the body of knowledge on which they usually focus.  While we may expect too 

much of some students, it is necessary to help all of them to develop the necessary skills.  

Thinking strategies should be demonstrated and practised in class and students should be 

expected to show that they are able to think at an appropriate level.   
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Feedback Provided to the Author:  

 

Comments of Dr Frank Starmer, Duke-NUS Graduate Medical School, Singapore 

 

My major concern is that there is no crisp definition of thinking so the reader is left wandering 

what the "thinking frame of reference is".  That said - the issues raised are real and serious. 
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As for what is thinking, for me, learning is all about acquiring facts and concepts and storing 

them away in my brain while thinking is all about rearranging these fact and concepts that 

reflect either new insights or 'reinvented insights". I believe that when thinking is fun, folks 

think.  When thinking is burdensome, then folks don't think. 

 

I disagree with the author's assertion that "it takes time for thought and practice to develop the 

questioning, analysis, pattern matching, deduction and educated guesswork that contribute to 

thinking?  Any child of 2 has begun mastery of these skills through their personal language 

development.   Parents do not teach children grammar, vocabulary and syntax.  Kids figure it 

out for themselves.  They figure out how to take one language construct (a statement) and 

transform it into another construct (a question). They learn how to guess verb tenses - 

sometimes wrong, but usually a reasonable guess. 

 

The problem the author addresses lies more with our "teaching" that results in suppressed 

curiosity. We remove the joy of learning and joy of being curious and hence the joy of thinking. 

Kids look for the single answer because our tests are designed to usually accept only a single 

correct answer. 

 

The issues raised by the author, I believe, are more a reflection of our learning paradigm from K 

- University as it impacts a learner's innate curiosity.   The challenge of contemporary learning - 

whether personal or classroom is how to restore and nurture student curiosity - from which 

thinking is a free by product. 

 

******************* 

Comments of Dr Balint Kacsoh, Mercer University School of Medicine, USA 

 

The article is of the "Point of View" type, and as such one may or may not agree with it. The 

question then becomes whether the view is presented well in terms of supporting evidence, 

logical unfolding of the argument, etc. I feel that the paper discusses a problem that I also 

encounter among our medical students in the U.S.A. Although I have no quantitative evidence, 

my impression is that the reluctance to think has become more prevalent over the span of two 

decades. Thus, I believe that the scope of the article is very relevant and timely. Also, as 

indicated by the Author's personal experience in Australia and the cited papers, the phenomenon 

appears to affect multiple countries. 

 

The paper's overall structure is logical, and has natural progression. On the other hand, I have 

felt that the argument should have been presented more eloquently, and address analytical as 

well synthetic aspects of critical thinking. In addition, the impact of exams' type and quality 

should have been addressed. Exams are a major driving force of students' learning habits. 

Institutions struggle with (and sometimes overlook) the need to find the right balance between 

uniformity (standardization) and variety of teaching and testing modalities. While 

standardization prepares students for similar standardized exam experiences, such as national 

board exams, and are viewed by students as fair, when done excessively, may also promote 

monotonous thinking pattern and make students less prepared to deal with the unexpected, 

which will inevitable surface in real-life situations. 
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Additional Comments by E.S.Prakash, Editor:  

It is important to clarify the educational setting the author is referring to. Who are the students 

being referred to - are they fourth graders or are they high school students, or students studying 

for an undergraduate college / University degree?  In the paragraph titled 'why are students 

reluctant', the author refers to his students. Again, it is important for the reader to know who 

these students are (i.e., the program in which they are enrolled).   

 

I would really like some detail as to how the author went about collecting students’ thoughts on 

this issue. What question(s) elicited these responses?  Were any of the author’s questions 

framed to assess the underlying causes of the problem of "reluctance to think" that his describe 

in his students? Did the process of collecting data involve focus group discussions or did 

individual students fill up a questionnaire with open ended questions?  Did respondents have the 

opportunity to express views on why they "think" and learn the way they do.  My experiences 

have centered upon facilitating learning in the basic medical sciences for undergraduate medical 

students, and it would surprise me if at least some did not say that they learn the way (without 

thinking critically enough) because it allows them to pass the test (i.e., that the assessment 

drives their learning).  

 

Author’s Responses to Reviewers’ Comments: 

The referees raise three general points and I have modified the manuscript accordingly. 

1. To various extents, all three referees raised questions relating to what is meant by 

‘thinking’, the level of the students concerned and how I obtained information about 

thinking from them. 

In the opening paragraph (Page 6, paragraph 1) I have included a description of the 

students and the sorts of thinking required of them, and a statement that I have not 

actively sought any intimation of a reluctance to think, but I have attempted to elicit 

more information from those students expressing reluctance.    

 

2. One referee disagreed with my assertion that it takes time to learn to think, 

To substantiate my assertion that it takes time to learn to think I have included 

references to Piaget [1], Vygotsky [2] and Perry [3], that deal with the cognitive 

development of children and university students (Pages 6-7).  I have also included a 

brief quotation from the personal account of a student [4]. 

 

3. Two referees suggested that I include a consideration of the role of assessment.  

I agree that we educate questioning out of our students [5].  I also agree that some forms 

of assessment may reinforce dualistic thinking, but I have no evidence to confirm it 

other than the tendency of some students to focus on what they have to know to pass the 

exam.  I have included statements to this effect in the manuscript (Page 9, first complete 

paragraph). 
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