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this entails “a new pedagogical challenge if not urgency 
in the contemporary age” (Barnett, 2012, p. 65). The 
responsibility of Education – of higher education 
institutions, in particular – seems to be to equip students 
with the tools they need to face such uncertainty. To do 
so, higher education must offer students the possibility of 
a curriculum that not only is aware of present and future 
complex decisions and unpredictable challenges, but 
more importantly, a curriculum that clearly links personal, 
academic, and real life (Franco, Butler, & Halpern, in 
press). Even so, higher education institutions may be 
failing in a core mission: to prepare students to be lifelong 
learners (Kember, Leung, & Ma, 2007). Here, we enter 
the realm of critical thinking (CT).
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Introduction to Critical Thinking

We live in an era in which making reasonably accurate 
predictions about the future seems to be particularly hard, 
whether it is about where one will live, or what line of 
work one will pursue. Yet, people are expected to make 
complex and successful decisions while taking into 
consideration the immensity of available information. 
People are expected to prepare for the unknown. And 
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There is an array of possibilities to describe it (Sternberg, 
Roediger, & Halpern, 2007), and yet, CT may be defined 
plainly as having a set of cognitive skills, and being in the 
disposition to use those skills to tilt the odds (i.e., chances for 
success) in one’s favor (Halpern, 2014). Both CT skills and 
the disposition to actually develop and use those skills are 
crucial, which is the reason why lacking the former (one can 
have the skills and not feel inclined to use them) or the latter 
(one may feel the disposition to be a critical thinker, yet lack 
the skills) may be problematic (Stupnisky, Renaud, Daniels, 
Haynes, & Perry, 2008). From the literature review (Almeida 
& Franco, 2011; Ennis, 1994; Facione, 2011; Halpern, 2014; 
Paul, 2005), a critical thinker’s thinking is by its nature 
curious enough to be tempted by questions; logical enough 
to analyze the validity of the reasons and conclusions of an 
argument; scientific enough to develop and test hypotheses, 
and let the derived conclusions guide behavior; organized 
enough to delineate a course of action, and sufficiently 
determined to commit to those guidelines; open enough to 
participate, to debate, and to compromise; empirical enough 
to search for valid and reliable evidence to support claims; 
flexible enough to consider (divergent) ideas, perspectives, 
or alternatives; epistemically modest enough to be proven 
wrong, to recycle knowledge, to reformulate beliefs (that 
are very often disguised as facts), and to readjust strategies; 
deliberate enough to transfer knowledge and skills between 
topics or situations.

CT benefits academic performance, helping students 
to organize, monitor, and evaluate their performance (Paul, 
2005; Phan, 2010). According to Stupnisky et al. (2008), 
college freshmen who are more inclined to think critically 
display stronger perceptions of academic control, with 
a positive impact on their academic experience. If CT is 
presented as being important throughout schooling, it seems 
to play a key-role in higher education, in that college students 
are expected to develop a deeper approach to learning. This 
helps them to gain meaningful knowledge and develop 
useful tools to start a professional career in their near future 
(Barnes, 2005), and to deal with a reality that is defined 
by ambiguity and complex, ill-defined problems (Kek & 
Huijser, 2011).

Moreover, this combination of skills and dispositions 
creates a rational and reasonable way of thinking that is 
helpful in life’s everyday subjects and settings (Halpern, 
1999). CT entails the consideration of diverse topics, 
the search for divergent sources of information, and the 
anticipation of possible different results. On the grounds 
of this information, it is possible to make independent 
decisions that are well-founded and conscientious, and to act 
in conformity with the alternative that is most likely to be 
advantageous (Ku, 2009). These CT skills are an everyday 
need, valuable to making good decisions in many domains 
of life (Butler, 2012), and to avoiding being at the mercy 
of others, whether it is media’s amalgamation of facts and 
fiction; politics’ half truths; (so called) expert’s hazardous 

health advice; or researcher’s (allegedly) scientific data on 
the paranormal (Halpern, 2014).

It is such a connection that brings together CT and 
real life, that adds value to the study of this topic, and that 
stresses its magnitude and broad applicability. In that it is 
applied thinking, CT must be studied in real-life situations, 
in people’s real life.

Critical Thinking and Real-World Outcomes

To analyze the association between CT and real 
life, more specifically, the impact of CT on real life, the 
Real-World Outcomes (RWO) (Butler & Halpern, 2011) has 
been used as external criteria in the Halpern Critical Thinking 
Assessment (HCTA) (Halpern, 2012a) validation studies. 
Through theoretical integration and assessment of CT and 
real world, this line of research opens promising possibilities 
for the comprehension of the real relevance of CT.

The RWO is a self-report inventory that measures a 
wide range of everyday problematic behaviors that represent 
daily decisions where CT seems to be lacking. By assessing 
the negative outcomes of poor daily decisions, the RWO 
can help to infer the degree of CT that mediates everyday 
reasoning. This instrument is an adaptation of the Decision 
Outcomes Inventory (DOI) (Bruine de Bruin, Parker, & 
Fischhoff, 2007). The aim of its authors was to analyze the 
links between decision making competence and the decision 
outcomes people experience in the real world. In light of 
their findings, higher decision making competence is related 
to better decision making outcomes. According to them, 
decision making skills have been researched in isolation, 
preventing a better understanding of the relationship 
between the different skills, the association between decision 
making competence and other cognitive abilities, and more 
important, between decision making competence and 
real-world outcomes.

In turn, the HCTA represents a turning point in the 
scenario of evaluations. The HCTA presents 25 daily life 
scenarios (concerning health, social welfare, publicity, 
education, or politics) to assess five dimensions of CT: verbal 
reasoning; argument analysis; hypothesis testing; likelihood 
and uncertainty; decision making and problem solving. The 
HCTA is innovative because it combines open-answer items 
(assessing free recall) and forced choice items (assessing 
recognition). It is also innovative, because it captures the two 
essential components of CT: CT skills are displayed when 
taking the test, which reveals the disposition to commit to the 
test and use CT skills to answer each item. Finally, because 
the HCTA provides a situational assessment, as it assesses 
not only respondents’ CT, but also the actual use that 
respondents make of their CT to overcome daily challenges. 
The HCTA makes the assessment of CT comprehensive, and 
links cognition to real-life situations and settings.

Research articulating CT and real-life outcomes (the 
HCTA and the RWO) is both current and relevant. In a study by 
Butler (2012), the HCTA and the RWO were administered to a 
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sample of community adults and students in community college 
and university. Participants with a higher HCTA score have 
fewer negative outcomes in their daily life, when compared to 
participants with a lower HCTA score. Moreover, in a study 
by Dwyer, Hogan, and Stewart (2012), graduate students’ 
performances on the HCTA predicted the RWO results.

These findings highlight the links between CT and 
real-world outcomes, suggesting that critical thinkers will 
more easily avoid negative outcomes in daily life decisions. 
CT skills transfer to other sorts of content and situations 
outside the content/situation where they were originally 
developed (Butler, 2012). As a result, we infer the crucial 
role that Education has in stimulating students’ CT skills and 
dispositions, hence, in improving the quality of decisions 
in their lives (Saiz & Rivas, 2010). The role of higher 
education, in particular, is to equip students with the (higher 
order) thinking skills that are needed for them to learn to 
understand, and thus, thrive throughout life (Halpern, 2014). 
Here, CT is crucial (Kember et al., 2007). In a study by 
Dwyer et al. (2012), students who participated in a course 
to develop CT had higher HCTA scores when compared 
to students in the control group. In other studies using the 
HCTA (Butler, 2012; Butler et al., 2012), the respondents 
who scored higher on this CT test had more years of 
education. Moreover, in a study by Cosgrove (2011), it is 
suggested that students are more inclined to develop and 
use the CT skills and dispositions if these are taught in a 
deliberate and explicit way by instructors. According to 
Pascarella et al. (2014), college students who are exposed 
to “diversity experiences” – i.e., experiences where new and 
unfamiliar situations/challenges are presented, which require 
unique approaches and different ways of thinking – show 
higher gains in their CT. Such empirical evidence stresses 
the importance of CT, and the need to develop it. This is done 
by formally addressing CT in the curriculum, throughout 
the years of schooling, and across countries. CT does not 
flourish spontaneously; it requires deliberate and explicit 
teaching, continued practice, consistent feedback.

Considering the broad relevance of CT, in addition 
to its clear impact on daily life, hence, the importance of 
stimulating college students’ skills and dispositions to think 
critically and soundly in everyday (personal, academic, etc.) 
situations, we are conducting research seeking to translate 
the HCTA into Portuguese, and then adapt and validate it for 
Portuguese. However, this is a more sophisticated endeavor 
to be completed and presented in the future. Yet, it is within 
this line of research that the present study, concerning the 
translation and adaptation of the RWO, and the assessment 
of undergraduates, can be located. A better understanding 
of the links connecting college students’ CT to real life is 
needed, and this is an area in which little research has been 
undertaken. Research shows that CT has a positive impact 
on academic and work settings, but its impact on other 
domains of everyday life is still lacking (Butler, 2012). In 
fact, although the focus of the present study is the RWO, 

this inventory is a smaller component in a broader line of 
research. Nonetheless, work involving the RWO is extremely 
relevant, since CT would lose its meaning if removed from 
real life, and real-life settings and situations. CT is applied 
thinking; CT is situational thinking; CT is real-life thinking.

Given the huge differences between European countries 
and the USA, we first sought to obtain a successful “cultural 
translation” of this inventory, in order to better understand college 
students’ (disruptive) experiences and (negative) outcomes in 
daily life. Thus, this can also help to develop considerations 
regarding the quality of CT which presumably influences 
their daily decisions and behavior. Evidence concerning the 
reliability of the Portuguese version of the RWO is presented, 
in addition to differences in the total RWO score according to 
students’ academic major and gender. The literature referring 
to the impact of academic major on the development of CT 
seems to lack consensus (Li, Long, & Simpson, 1999). Some 
authors report that a college education alone seems to have a 
positive impact on CT (Pascarella, Bohr, Nora, & Terenzini, 
1996), but it also potentiates a variety of many other positive 
effects on students (Pascarella & Terenzini, 2005). This is the 
reason it is essential to conduct grounded, comprehensive, 
systematic, and valid research to better understand “the net or 
unique impact of the postsecondary experience on students” 
(Pascarella, 2006, p. 508).

Other authors claim that cognitive skills develop 
differently according to academic major (Kim & Sax, 2011); 
others state that what is determinant for the development of 
CT is the teacher’s approach (Brint, Cantwell, & Saxena, 
2012), or well-structured classroom instruction that fosters a 
more active, participative, and reflexive approach to learning 
from students (Pascarella, Wang, Trolian, & Blaich, 2013). 
As for the association between CT and gender, CT may not 
be directly dependent on gender (Butler et al., 2012), perhaps 
due to its strong situational nature, making it influenced by, 
and adapted to, contextual settings.

Besides presenting the translation and adaptation process 
of the RWO, its consistency, and a differential analysis 
according to academic major and gender, considerations are 
made regarding the value of this instrument for assessing 
life outcomes and the quality of decision making, and 
more important, the degree of CT that seems to mediate 
undergraduates’ daily decisions and everyday life outcomes. 
In the long run, this study is a stepping-stone to assuring 
cultural validity of the RWO in Portugal, being also a 
contribution for cross-cultural research concerning CT using 
the HCTA and the RWO. Also, we anticipate future research 
with the HCTA and the RWO to compile more knowledge 
concerning CT and its impact, namely, in higher education.

Method

Participants

The RWO was administered to 259 undergraduate 
students, 166 (64.1%) female, ranging in age from 18 to 
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50 years (M = 21.54, SD = 6.25). This convenience sample 
was composed of freshmen (n = 181, 70.2%), sophomores 
(n = 51, 19.8%), and juniors (n = 26, 10.1%), taking an 
academic major in the humanities (n = 137, 52.9%) or 
engineering (n = 122, 47.1%). Students were attending one 
of two public universities: one in the north (n = 208, 80.3%) 
and the other in the center (n = 51, 19.7%) of Portugal.

There are differences in the distribution of participants 
according to academic major: women prevail in the humanities 
(87.6%), a tendency in Portuguese universities (Table 1).

Instrument

A Portuguese version of the Real-World Outcomes - 
RWO was used in this study, composed of 40 dichotomous 
statements that describe daily life events (e.g., “Gone 
shopping for food”); one or more items that describe negative 
outcomes from that situation in particular are provided (e.g., 
“Threw out food I had bought because I let the expiration date 
go by”). Respondents indicate if, in the past year, they have/
have not experienced each daily life event, and if they have/
have not experienced each of its possible negative outcomes. 
Scores on each item range from 0 to 1, whether the respondent 
did not or did, respectively, experience that daily life event/
negative outcome. A higher RWO total score equals a higher 
number of negative outcomes. For all items, the complete 
RWO is published elsewhere (Butler et al., 2012).

Procedure

Data collection. Permission was obtained to use the 
RWO in our study, followed by its translation to Portuguese 
by two university teachers and a professional translator, and 
then by its back-translation into English. The Portuguese 
version of the RWO was compared to its original version 
in English, in order to identify and correct possible 
inconsistencies. This phase required a closer collaboration 
with the RWO’s authors, given the need to clarify the 
specificity of some items, to find a more suitable equivalent 
in Portuguese. The translation and/or adaptation of some 
sets of items was more intricate to accomplish for one of 
several different reasons: (a) the specificity of a few words or 
expressions required Portuguese equivalents that would be 
understandable enough, to fully capture the real meaning of 
an item (e.g., “Pulled an ‘all-nighter’”); (b) linguistic and/or 
cultural Portuguese specificities required that some of the 

items suffer minor adaptations, in order to convey authenticity 
to the situations described and, thus, help students to identify 
with them (e.g., “Wasn’t able to get inside my home because 
I locked my keys inside”); (c) cultural differences between 
Portugal and the USA called for some adaptations to make 
the items accurate (e.g., “Quit a job without giving at least 2 
weeks’ notice” – labor laws differ from country to country), 
better adapted to the cultural reality of this country (e.g., “I 
believe in some conspiracy theories” – the term conspiracy 
theory is rather unusual in Portugal), or appropriate (e.g., 
“Had more than $5,000 in credit card debt” – this sum of 
money was considered excessive, in light of the exchange 
rate, and also, economic and financial dissimilarities 
between this Iberian country and the USA). Following 
its cultural translation, both the Portuguese and original 
versions of the RWO were compared and standardized; the 
goal was to secure linguistic equivalence, and at the same 
time, respect linguistic singularities and cultural features. A 
qualitative analysis of the RWO was undertaken resorting 
to the think aloud method (Ericsson & Simon, 1993), with a 
group of 14 undergraduate students enrolled in the third year 
of a psychology major, to ensure that the items were clear, 
comprehensible, and relevant. The Portuguese experimental 
version of the RWO was administered in the course of regular 
classes. We presented our study goals, asked for students’ 
voluntary participation, and guaranteed their anonymity. 
Instructions were read aloud, and participants spent about 20 
minutes to complete the RWO.

Data analysis. Quantitative analyses were undertaken 
using the statistical software IBM SPSS for Windows 
(version 22.0).

Ethical Considerations

This project follows the ethical requirements of the 
EFPA, European Federation of Psychologists’ Associations, 
and of the Portuguese Psychologists’ Association. All ethical 
principles were respected, guaranteeing to the participants 
the principles of informed consent, voluntary participation 
in the present study, and confidentiality of their responses.

Results

To examine the internal consistency of the RWO, we first 
analyzed variation in item difficulty, estimated by the frequency 
of participants who said they had (Yes) experienced each 
negative outcome described in the RWO in the previous year.

The most frequent negative outcomes experienced by 
participants in our study (with a frequency of around 50% 
or higher), were: Forgotten a birthday of someone close to 
me and only remembered it the next day or later (60.3% 
of undergraduates); Threw out food I had bought because 
I let the expiration date go by (50.4% of undergraduates); 
Missed a class because I fell asleep and didn’t hear my alarm 
or because I forgot to set it (49.2% of undergraduates); 
and Forgotten to do a class assignment (45.9% of 

Table 1
Characterization of the Participants by Academic Major, Gender, 
and Age

Academic 
major

Gender Age
Female Male M (SD) Min - Max

Humanities n = 120 
(87.6%)

n = 17 
(12.4%)

22.19 
(6.68)

18-50

Engineering n = 46 
(37.7%)

n = 76 
(62.3%)

20.82 
(5.68)

18-49
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undergraduates). On the other hand, (a few of) the most 
infrequent negative outcomes (with a frequency below 2%) 
were: Been kicked out of a rented apartment/house/single 
room before the lease ran out (0.4% of undergraduates); 
Been detained in jail overnight for any reason (0.4% of 
undergraduates); Had more than 1,000 Euros in credit 
card debt (1.2% of undergraduates); and Received a DUI 
(abbreviation for Driving Under the Influence of alcohol 
and/or drugs) for drunk driving (1.2% of undergraduates). 
Such results must be interpreted according to our 
participants’ ages. The more common negative outcomes 
are familiar to the average student – such as missing a class, 
or having to throw out food because it went bad – and may 
be common situations in the life of young adults who have 
(just recently, perhaps,) left their parents’ house and moved 
away to attend university, students who go live on their 
own or with friends their age, and who now begin to take 
on more adult responsibilities.

As for the less frequent negative outcomes, they concern 
more severe situations related to problems with the law, 
substance abuse, or violation of a rental contract. Given their 
young age, students may not have (yet) had the opportunity 
to experience such severe negative events. As for the low 
frequency of the item Had more than 1,000 Euros in credit 
card debt (experienced by 1.2% of our sample), this may be 
explained by cultural differences; unlike what may happen in 
the USA, in Portugal, it is common to use money or a debit 
card, not a credit card, to pay for daily expenses.

When conducting reliability analyses, one set of items 
did not meet the .20 cutoff, referred to by some authors as 
the minimum criteria for corrected item-total correlation, 
to determine the item’s internal validity (Almeida & Freire, 
2010), which may be used as a rule of thumb in an initial 
phase of developing psychological assessment instruments 
for new constructs (Nunnally & Bernstein, 1994). Before 
raising the possibility of the reduced reliability of the 
Portuguese version of the RWO, the nature of these items 
and the age group of our sample should be considered. Up 
to 50% of the participants are 18 or 19 years old, and 90% 
of our sample is aged between 18 and 28 years. Items with 
very low internal consistency involve extremely severe 
situations (e.g., “Had my driver’s license confiscated by the 
police”), or to situations that most young people have not yet 
experienced because there is a higher likelihood that they 
will happen to an adult who has lived longer and has a wider 
range of life experiences (e.g., “Been kicked out of a rented 
apartment, house or single room before the lease ran out”). 
There is a possibility of data being somehow influenced by 
our sample’s age characteristics.

If considered independently, none of these “problematic” 
items seemed to greatly improve the Cronbach’s alpha 
coefficient of the inventory if deleted. Nevertheless, given 
their low reliability, but also because they describe severe 
situations/outcomes that do not appear to be common in 
the life of younger individuals (e.g., 7b - “Had my driver’s 

license confiscated by the police”), but especially since 
the RWO is to be administered to undergraduates and we 
intended to retain items that are familiar to young students 
in university, we opted to remove the items that did not meet 
a .15 criteria, which is not so restraining, from subsequent 
analyses (given the initial phase of exploratory analysis using 
the RWO): 7; 8b; 13; 20; 29; 30; 31; 33; 34; 37. Item 5e was 
retained, due to its academic nature, although it did not meet 
that criterion. All items related to academic situations and 
outcomes were maintained, since they are more familiar to 
college students. After deleting the 10 low-reliability items, 
we obtained a 31-statement RWO (with 43 items describing 
negative outcomes), used in further analyses.

To estimate the reliability of this 43-item inventory, 
we divided the complete instrument into two parts: the first 
half was composed of the 22 even numbered items, and the 
second half was formed by the remaining 21 odd numbered 
items. We divided each part according to even and odd 
numbered items so that one half was an alternate of the other 
half (split-half method). The Cronbach’s alpha coefficients 
for each part of the RWO were appropriate (α = .64), and 
there was also correlation between the two halves (α = .70). 
According to Nunnally and Bernstein (1994), in initial stages 
of the development of new tests and constructs, values 
ranging between .60 and .70 are acceptable. The corrected 
Spearman-Brown correlation coefficient was .83, which is 
considered fit.

We conducted a t test to explore differences in the 
RWO total score according to academic major and gender. 
No statistically significant differences were found across 
academic majors, t (215) = - 1.02, p = .31, d = .14, nor 
according to undergraduates’ gender, t (215) = 1.14, p = .26, 
d = .16. Our findings suggest that such variables may not 
be a differentiating factor of undergraduate students when it 
comes to daily negative outcomes, as assessed by the RWO. 
Yet, though we found no statistical significance for academic 
major and gender differences (p = n.s.), the direction of the 
differences between participants in each group is noteworthy.

When comparing undergraduates according to 
academic major, engineering students scored higher on the 
RWO (M = 6.32, SD = 3.59) than undergraduates from the 
humanities (M = 5.82, SD = 3.61). As for differences related 
to gender, male undergraduates scored higher (M = 6.42, 
SD = 3.67) when compared to their female peers (Table 2). 
Given the inverse direction of the RWO scoring (higher 
scores reveal a higher frequency of negative outcomes), 
our data indicates that male-engineering undergraduates 
experienced daily negative outcomes more frequently 
than female-humanities undergraduates. Although lacking 
statistical significance, these findings may be interesting if 
we bear in mind that, in Portuguese universities, engineering 
is mostly studied by male students, while women typically 
occupy the degree courses integrated in the humanities. 
Hence, gender could have an impact on the academic major 
differences concerning real-world outcomes.
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Discussion

The three main goals of our study using the RWO, 
a measure of everyday problematic behaviors/negative 
outcomes that derive from decisions where CT seems to 
have been absent, were to: (a) translate and “culturally 
adapt” the RWO to the Portuguese language; (b) administer 
this experimental version to college students and estimate 
its reliability; (c) collect empirical data to offer some 
considerations concerning undergraduates’ everyday 
negative outcomes – and, presumably, CT mediating their 
daily decisions – according to academic major and gender. 
The results are expected to contribute to developing 
knowledge in the field of CT, given the existing line of 
studies using measures of CT and of real-world outcomes, 
and seeing that research involving the RWO is truly relevant 
in the broader field of CT, which would lose its significance 
if detached from real-life settings and situations. Also, 
by assessing and analyzing the real outcomes of CT, it is 
possible to gain a better understanding of college students’ 
personal, academic, and professional experiences. From 
such information, it is also possible to develop more efficient 
intervention strategies.

Concerning the translation of the RWO from English 
to Portuguese, our main purpose was to assure a “cultural 
conversion” of the items, making them properly clear 
and comprehensible, but mostly, making it possible for 
Portuguese college students to effortlessly relate to them (a). 
From our data, and according to the perceptions of a sample 
of students interviewed for this purpose, a Portuguese 
version of the RWO that is faithful to the original version, 
and “familiar” to Portuguese young adults pursuing a college 
degree, was accomplished.

Using this experimental Portuguese version of the 
RWO, a sample of undergraduates was assessed, first 
to analyze the reliability of this instrument (b). After 
eliminating a set of 10 problematic items, we obtained an 
inventory (with a total of 43 items) with appropriate internal 
validity (Cronbach’s α = .79). We assume that the deleted 
items showed low reliability given the nature of these items 
and the age group of our sample. Similar to what happened 
in a study conducted by Butler (2012), the HCTA and RWO 
results were positively correlated, although this relation 
may not always be significant with samples of students 
in universities. The author questions if this derives from 

the content of some items, such as divorce, detention in 
jail, check-bouncing, or credit card debt, which are more 
probable to have happened to adults.

As for the items deleted in the present study, given the 
current nature of this inventory (a check-list of outcomes 
that does not yet have a definite structure or a clear 
dimensionality), and since these items do not describe 
situations/outcomes that seem to be central in the lives of 
traditional undergraduates (e.g., plane trips, taking the 
wrong bus or train, using a credit card, etc.), this option does 
not anticipate difficulties. In fact, de Bie and Wilhelm (2014) 
undertook a similar study aiming the translation, adaptation, 
and validation of the RWO for The Netherlands, and in order 
to obtain a properly fit instrument, in terms of linguistic and 
cultural concerns, items were changed/removed, to achieve a 
precise cultural adaptation.

Finally, we examined if there were differences in 
undergraduates’ real-world outcomes related to their academic 
major and gender (c). Our data indicate that there are no 
statistically significant differences between participants, either 
due to their academic major or their gender.

First, academic major does not seem to be a variable 
that differentiates students’ everyday negative outcomes. 
If we refer exactly to CT, the literature seems to lack 
consensus concerning the impact of academic major on the 
development of CT (Li et al., 1999). Some authors report 
that it is not a factor per se when analyzing differences in 
students’ CT skills (Pike & Killian, 2011). For example, in 
a study by Pascarella et al. (1996), higher education was 
found to have a positive and increasing (i.e., throughout 
an academic year) impact on the quality of CT of students 
pursuing a two or four-year undergraduate degree, regardless 
of academic major. Then, there is research showing that 
cognitive skills do indeed develop differently according to 
academic major; for example, Kim and Sax (2011) indicate 
that the development of cognitive skills is less evident in the 
fields of the social sciences/humanities.

However, this association was mediated by a positive 
impact of student-teacher interaction: students in academic 
majors characterized by positive communication and 
supportive interaction with teachers, and a well-structured 
program that highlights skills related to CT, were the ones 
who showed higher gains in the development of their 
thinking skills. These results are analogous to data from 
research linking the development of CT to well-structured 

Table 2
RWO Total Score According to Academic Major and Gender

n Min - Max M (SD) Skewness Kurtosis α
Humanities 119 0-18 5.82 (3.61) .72 .48 .81
Engineering 98 0-17 6.32 (3.59) .75 .29 .76

Female 140 0-18 5.84 (3.57) .67 .31 .80
Male 77 0-17 6.42 (3.67) .82 .46 .78
Total 217 0-18 6.04 (3.60) .72 .36 .79
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classroom instruction that stimulates a deep approach to 
learning (Pascarella et al., 2013). In fact, a debate focused on 
which academic major is known for having the best critical 
thinkers may be a one-dimensional debate. According to 
Brint et al. (2012), what may originate, or exacerbate, the 
hypothesized gap between students from different academic 
majors concerning the quality of their CT skills is, not so 
much the academic field they are enrolled in, but mostly 
the teaching approaches to which they are exposed in that 
academic major.

These authors suggest that there are a few variables that 
make a difference. On the one hand, students in the social 
sciences/humanities tend to have contact with pedagogical 
techniques that call for more interaction with teachers and 
classmates, as well as for a higher level of participation in 
class. These situations are more favorable to the development 
of CT skills. On the other hand, science/engineering majors 
seem to be more challenging and have higher expectations, 
a reason why students are more committed to their academic 
learning, which is favorable to a better academic performance 
and better CT skills. Overall, perhaps it is a combination of 
both internal and external factors that encourage students’ 
use of CT skills and the disposition to be a critical thinker, 
and it is difficult to determine what triggers the cycle: if it 
is an internal drive or external forces. Nevertheless, given 
the apparent lack of consensus concerning the association 
between academic major and CT, differential analyses using 
real-world outcomes of CT will, consequently, require 
further research.

Second, no gender differences were found in our study. 
Empirically driven data from the general literature show 
a set of differences between women and men in regard to 
cognitive ability, resulting from both biological and social 
variables (Halpern, 2012b). However, CT may not be one 
of those cognitive abilities that is highly susceptible to sex-
based differences (Butler et al., 2012), perhaps because it is 
strongly influenced by, and adapted to, the contextual setting 
that is faced at that moment in time. In light of our findings, 
and considering the links between good thinking and life 
outcomes, in regard to differences in CT skills and everyday 
outcomes according to college students’ gender, we shall 
avoid the dualistic debate focused on “who has better CT, 
men or women?”.

There are a few limitations to be overcome in future 
research. It would be relevant to assess a sample where 
women and men are equally represented. Assessing this 
sample with both the HCTA and the RWO would also be 
advisable, in order to offer more thorough considerations 
regarding the quality of undergraduates’ CT and their life 
outcomes as a result.

Despite its limitations, this study is a preliminary step 
in the study of the reliability of the RWO in Portugal, calling 
for further research in the future. It makes a contribution 
to the assessment field, also to CT assessment in higher 
education, and to cross-cultural research. The RWO could 

be a relevant instrument to better understand the quality of 
daily life decisions, in this case of college students, and to 
develop improved intervention efforts. More importantly, 
the RWO can be used in cross-national research to assess the 
predictive ability of the HCTA, bringing European countries 
and the USA closer in this research field.

Despite (or perhaps because of) the immensity of 
information available, the variety of sources of information, 
and the diversity of opportunities made available that 
democratize knowledge and encourage further education, 
Socrates spoke truly when he stated “All I know is that I know 
nothing”, more than 2,000 years ago. His quote is still accurate, 
given the daunting load of information that exists today, which 
cannot all possibly be transformed into knowledge by each 
one of us. We must be able to make the most of what we know 
and of what we manage to learn, and to optimize such data 
when dealing with real-life situations and making daily life 
decisions. Here, Education must prepare students for the real 
world. There are countless links connecting the quality of CT 
to outcomes in daily real-life situations, problems, or tasks. 
Hence, it is key, in today’s world, to give CT the prominence 
it needs in the curriculum, making the changes that are needed 
to improve college students’ thinking and performance. 
This should be done not simply within university walls, but 
especially outside those walls, amid real-life settings, in the 
face of real-world challenges.
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