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Environmental constraints are embedded in 

almost every societal challenge 

•Sustainability  has been identified as a key quality or ethical 

responsibility of all educated engineers 

•ABET ’s (2011) 2012-2013 accreditation rules require all 

engineering disciplines to include environmental and 

sustainability issues as constraints in design (criterion three) 

•National Academy of Engineering ’ s (NAE) “ Grand 

Challenges of Engineering” identified the increased need for 

engineers who are skilled in addressing a broad range of 

engineering issues with environmental implications 

 Purpose & Research Questions 
 

Purpose: examine the relationship between 

resistance to change and environmental 

knowledge and attitudes among engineering 

students just leaving high school.  

 

RQ1: What is entering engineering students’ 

baseline understanding of environmental 

issues, sustainable development and 

resistance to change?  

 

RQ2: What is the relationship between 

resistance to change and environmental 

knowledge and does resistance to change 

predict environmental knowledge? 

 

RQ3: How does students’ resistance to change 

differ according to geographic region? 

Understanding students’ levels of environmental knowledge and attitudes in relation to resistance to change would assist 

educators in more effectively addressing sustainability in their curricula, in order to develop more effective methods of 

addressing knowledge, attitudes, and behavioral components. 
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RtC by Region 

•Significant difference on the Cognitive Rigidity subscale between 

International students and Midwestern students, with International 

students showing higher resistance. 

•In Cohort B: International students were found to score 

significantly higher on Cognitive Rigidity than Southern students. 

Model DV IV β Adj. R2 

Model 1 Environmental Issues Routine Seeking - .071** .007 

Cognitive Rigidity .072** 

Model 2 Environmental Legislation, Policy, and 

Standards 

Cognitive Rigidity .057* .003 

Model 3 Environmental Tools, Technologies, 

and Approaches 

Short-term Focus - .096*** .011 

Cognitive Rigidity .075** 

Model 4 Sustainable Development Short-term Focus - .093** .013 

Cognitive Rigidity .090** 

Model 5 Multiple-choice Knowledge Survey Short-term Focus - .056* .002 

Resistance to Change (RtC) Scale 
 

RtC is "an expression of reservation which normally arises 

as a response or reaction to change” (Block, 1989, p. 199).  
 

The RtC Scale (Oreg, 2006) consists of four subscales: 

Routine Seeking, Emotional Reaction to Imposed Change, 

Cognitive Rigidity, and Short-Term Focus.  
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Discussion 

•As a students’ Cognitive Rigidity increases, their environmental 

knowledge will also increase. It may be that as environmental knowledge 

increases, an individual sees the importance of learning about a topic and are 

then less likely to change their mind and want to learn more. 

•An anticipated finding is that all of the other subscales of RtC were 

significant negative predictors for many of the environmental 

knowledge scales. If an individual is more resistant to changing his or her 

mind, in this case seeking routines, feeling stressed by change, and focusing 

on short-term rather than longer-term outcomes, environmental attitudes or 

knowledge would not be a priority for that individual because of the longer-

term outcomes of environmental sustainability.  

•Routine Seeking, Emotional Reaction to Imposed Change, and 

Short-term Focus were all significantly negatively correlated with 

several attitudinal variables. Interestingly, Cognitive Rigidity only 

showed one significant negative correlation with any of the 

variables, suggesting that this aspect of RtC may not have as strong a 

relationship with students’ attitudes about environmental sustainability as with 

their knowledge about the environment.  

•Regional findings regarding RtC are unexpected and more 

research needs to be conducted to determine why this is (e.g., 

International students as a whole might be diverse; dividing students by 

country rather than grouping them together might provide more insight into 

their resistance to change). 

 

 

 

Participants & Method 
 

First-year engineering students in their first 

semester at a large, Midwestern university 

completed an online survey. 
 

Cohort A:  
•Survey administered in the Fall semester of 2008 

•1,394 participants (285 female,1,109 male) 

•1,250 from the United States,144 international students 
 

Cohort B:  
•Survey administered in the Fall semesters of 2009, 2010 

•1,775 participants (353 female, 1,421 male) 

•United States (n = 1,461) and 308 international students 

 

Environmental Survey 
 

Self-reported environmental knowledge and attitudes survey 

(Azapagic, Perdan, & Shallcross, 2005): This survey assessed  students’ 

self-reported knowledge about sustainable development in general 

and specific environmental topics in four areas. Environmental 

knowledge survey: A multiple-choice environmental knowledge 

survey (Coyle, 2005). 
 

Measures 

Model DV IV β Adj. R2 

Model 1 Environmental Issues Routine Seeking - .071** .007 

Cognitive Rigidity .072** 

Model 2 Environmental Legislation, Policy, 

and Standards 

No significant predictors 

Model 3 Environmental Tools, Technologies, 

and Approaches 

Emotional Reaction to Imposed 

Change 

- .048* .003 

Cognitive Rigidity .050* 

Model 4 Sustainable Development Routine Seeking - .094*** .009 

Cognitive Rigidity .060* 

Model 5 Multiple-choice Knowledge Survey Routine Seeking - .065* .018 

Short-term Focus - .090** 

Table 1. Regression analysis of resistance to change subscales as 

predictors of environmental knowledge for Cohort A. 
 

Table 2. Regression analysis of resistance to change subscales as 

predictors of environmental knowledge for Cohort B. 

 

Figure 1. Division of  the United States Census Bureau’s four 

geographical regions. 

 

Conclusions 
First-year engineering students come to higher education with a 

lack of knowledge about environmental issues. Because of the 

importance of sustainability and environmental concerns in all 

aspects of the engineering design process, an implication of this 

study is that the first-year engineering program may need to 

start strategically implementing more sustainable engineering 

curriculum.    

Results 

Environmental Knowledge and RtC 

•For both cohorts, the highest mean score was found for the Cognitive 

Rigidity subscale, followed by the Emotional Reaction to Imposed 

Change subscale.  

•Resistance to change factor of Cognitive Rigidity was a significant 

positive predictor of students’ environmental knowledge for both cohorts 

(Tables 1 and 2), meaning that as a students’ Cognitive Rigidity increases, their 

environmental knowledge will also increase.  

•The RtC (Emotional Reaction to Imposed Change, Short-term Focus, 

and Routine Seeking) were significant negative predictors for many of 

the environmental knowledge scales. 

•Correlation analyses examining the relationship between ratings about 

the importance of sustainable development (students ’  ratings of the 

importance of sustainable development for themselves, as an engineer, their 

country, society, population growth, and future generations) showed similar 

patterns with significant negative correlations between RtC subscales 

and the attitudinal ratings.  
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