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sion reveals a statistically significant re-
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Critical thinking is one of the most discussed learning outcomes in
higher education of the 21st century. Researchers define this skill as
reasonable, purposeful thinking that include analyzing, synthesizing,
and evaluating information to make further inferences and decisions
[Halpern 1993]. Along with creativity, collaboration, and problem solv-
ing, critical thinking is classified among the most in-demand high-
er-order thinking skills, or 21st century skills [Lai, Viering 2012; Vasi-
lyev et al. 2015; Podolsky, Pogozhina 2016; OECD2017]. The role of
critical thinking became especially prominent in the digital transfor-
mation era, as ubiquitous expansion of the Internet into everyday life
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wide trend’. Indeed, it is the ability to critically evaluate the incoming
information that enables individuals to make decisions in their career,
personal and social life [Strayhorn 2008; OECD2017].

An important trend in the global labor market today is the grow-
ing number of jobs that require non-routine, or higher-order thinking
skills [Casner-Lotto, Barrington 2006; Podolsky, Popov 2014; Vasily-
ev et al. 2015; Dvorkin 2016; Gray 2016; Mikidenko, Storozheva 2017;
Froumin, Sorokin 2018]. In particular, this trend manifests itself in em-
ployer surveys, which reveal that college transcripts alone are not
enough anymore to evaluate candidates’ knowledge, skills and pro-
ductivity [Association of American Colleges & Universities 2018; Po-
dolsky, Popov 2014; Podolsky, Pogozhina 2016]. The vast majority of
employers consider critical thinking a fundamental requirement for
employment [Casner-Lotto, Barrington 2006; Podolsky, Pogozhina
2016]. The modern economy is in demand of professionals who not
only possess knowledge but also know how to apply it in any life situa-
tion [Kapuza et al. 2017]. That is why critical thinking is emphasized as
one of the key learning outcomes in a number of educational systems
and has recently received greater attention from instructors, method-
ologists, and education policymakers.

In the early 2000s, looking at the latest PISA? assessment re-
sults, the participating countries realized the need to revise their ed-
ucational systems and made it their policy to develop critical thinking
in school students [Hautamaki 2014; Schleicher 2014; Kapuza et al.
2017]. As noted by Andreas Schleicher, the coordinator of PISA, “The
modern world no longer rewards you just for what you know. Goog-
le knows everything. The modern world rewards people for what they
can do with what they know” 2 using creativity and critical thinking as
tools. However, it is not only the school educational systems of the
countries seeking intensive development that want to lay the founda-
tion of critical thinking; this skill has become an integral part of higher
education models. The Information Notice of the Ministry of Education
and Science of Russia No. 05-735 On Enhancing the Federal State
Education Standards and Developing the Guidelines for Secondary
Education Programs of March 23, 2017 states that Bachelor’s degree
holders must possess the universal competencies of systems and crit-
ical thinking, which include the ability to find, critically evaluate and

1 Brand Analytics. Social Networks in Russia, Winter 2015-2016. Figures,
Trends & Perspectives. https://blog.br-analytics.ru/socialnye-seti-v-rossii-
zima-2015-2016-cifry-trendy-prognozy/; Kemp S.Digital in 2017 Glob-
al Overview. https://blog.hootsuite.com/social-media-statistics-for-so-
cial-media-managers/

2 Programme for International Student Assessment. http://www.oecd.org/pisa

3 Schleicher A. (2017) What Are the Keys to a Successful Education Sys-
tem. https://www.npr.org/templates/transcript/transcript.php?story-
|d=541644277
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synthesize information and apply a systematic approach to problem
solving*. However, despite the fact that the higher-order thinking skills
requirement is considered at the level of national learning standards,
no recommendations have been provided so far on the most effective
methods and tools to develop these skills. Therefore, studies aiming
to identify and develop the tools to improve students’ critical thinking
skills are in the spotlight in pedagogy and sociology of education now.

The majority of the studies assess the effectiveness of specific
teaching practices, collaborative and cooperative learning, and var-
ious classroom activities designed to develop and improve critical
thinking skills [Halx, Reybold 2005; Shakirova 2006; Muryukina, Che-
lysheva 2007]. A number of articles, for instance, reveal a positive
correlation between undergraduates’ critical thinking skills and their
involvement in debates, critical analysis, and teamwork [Smith 1977;
Gibson 1985; Astin 1993; Tsui 1999; Coates 2009; Haskell 2016]. Mod-
ern western teaching practices, which Russia has recently adopted,
are based on the famous Bloom’s taxonomy of educational objectives
[Bloom 1956]. In the revised version of this taxonomy, critical think-
ing can be advanced through six fundamental levels of information
synthesis: remembering, understanding, applying, analyzing, evalu-
ating, and creating. This approach has proved effective in enhancing
students’ mastery of material in a discipline-specific manner [Crowe,
Dirks, Wenderoth 2008; Gilboy, Heinerichs, Pazzaglia 2015]. Howev-
er, the primary focus of the taxonomy is on the teaching methods and
activities that instructors use in the classroom to improve academic
engagement of students. Meanwhile, the taxonomy ignores the po-
tential of university environment that offers opportunity for both ac-
ademic and non-academic student involvement. However, research
confirmed that engagement in research projects, student organiza-
tions, and extracurricular events could enhance students’ learning
outcomes, including higher-order cognitive skills [Astin 1984; Pas-
carella, Terenzini 2005; Strauss, Terenzini 2007]. To the best of our
knowledge, there are no studies that evaluate the cumulative effects
of all the three types of engagement on the development of critical
thinking skills in Russian or international literature. The current project
thus seeks to explore how academic, research and extracurricular en-
gagement affects the development of critical thinking in undergradu-
ates using a single statistical model. The study addresses the follow-
ing research questions:

1. Is academic engagement of undergraduates related to their crit-
ical thinking skills?

2. Is research engagement of undergraduates related to their criti-
cal thinking skills?

4 http://fgosvo.ru/fgosvo/142/141/16
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3. Is extracurricular engagement of undergraduates related to their
critical thinking skills?

4. What are the cumulative effects of student engagement in various
aspects of university life on the development of critical thinking?

Critical thinking does not develop spontaneously; it requires a well-or-
ganized learning process [Halpern 1993; Popova 2013]. Depending on
the structure of teaching practice, two different approaches to criti-
cal thinking instruction are distinguished: embedded and explicit. In
the embedded instruction mode, teachers infuse critical thinking us-
ing their subject material, while explicit instruction implies specialized
courses targeted exclusively on critical thinking skills.

Diane Halpern and Lisa M. Marin [2011] point out that dedicated
critical thinking courses are more effective than embedded instruction.
Such courses were also found to be more appropriate for students
with high academic achievement, as low-achieving students may find
themselves struggling with tasks that require higher-order cognitive
skills [Zohar, Dori 2003]. Critical thinking courses can be integrated
into the curriculum, if possible, or delivered as a supplementary class
after regular class hours.

Critical thinking is interpreted as the ability to define a problem,
interpret and explain ideas, evaluate arguments, make decisions and
inferences, etc. [Glaser 1941; Ennis 1987]. Such cognitive processes
can be learned through cooperation in groups [Plotnikova 2015; John-
son, Johnson, Smith 2014], brainstorming [Fahim, Eslamdoost 2014],
ad hoc problem solving in the classroom [Popova 2013], and other
teaching strategies. There has been no scientific evidence of a single
teaching strategy being more effective than any other. Some authors
insist on discussion, instructor/student interaction and case studies
as the best teaching methods to promote critical thinking [Staib 2003].
Others recommend using real-world examples in teaching to increase
the chances for the acquired skills to be applied beyond the class-
room settings [Sternberg 2001]. At the same time, researchers point
out that most educators focus on transferring established and a pri-
ori knowledge or the content matter rather than the instructing tech-
niques to foster critical thinking and analytical skills in students [Fa-
him, Eslamdoost 2014].

In the late 1990s, the concept of student involvement was one of the
most discussed in the debate on the U.S. system of higher educa-
tion. It was introduced by Alexander Astin, a professor at the Univer-
sity of California, who postulated that “student involvement reflects
the amount of physical and psychological time and energy the stu-
dent invests in the educational process” [Astin 1984]. The term was
introduced to Russian sociology of education in the mid-2010s [Ma-
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loshonok 2014], yet studies in this area are rather few. The main idea
of student involvement theory is that curriculum should be developed
in such a way so as to allow students to invest a sufficient amount of
effort and energy into developing the necessary skills [Astin 1984].

Following Russian and international researchers [Astin 1984; Pas-
carella, Terenzini 2005; Maloshonok 2014], we identify the follow-
ing types of undergraduate engagement within the framework of this
study:

+ Academic engagement— student engagement in the classroom
which is assessed based on contribution to a class discussion;
application of disciplinary knowledge in a global context; hours
spent studying; and out-of-class activities, such as studying with a
group of classmates outside of class, communicating with the in-
structor outside of class about issues and concepts derived from
acourse, etc.;

« Research engagement— participation in research projects, sci-
ence research workshops and conferences beyond the curricu-
lum;

« Extracurricular engagement— participation in student organiza-
tions.

Empirical evidence shows that these types of engagement are relat-
ed to the development of higher-order thinking skills to different ex-
tents [Centra, Rock 1971; Pace 1984; Astin 1984; Pascarella, Terenzini
2005; Strauss, Terenzini 2007]. Students involved in the learning pro-
cess are considerably less likely to withdraw than their academically
disengaged peers [Kuh 2009; Terentyev, Gruzdev, Gorbunova 2015].
Besides, active participation in university academic life improves un-
dergraduates’ self-reported gains, learning satisfaction, academic
performance, and persistence [Pascarella et al. 2010]. Frequency of
student-faculty and peer interaction in the classroom was found to be
positively related to critical thinking skills [Terenzini, Pascarella 1978;
1980; Endo, Harpel 1982, 1983; Pace 1984; Terenzini, Wright 1987;
Baxter Magolda 1987; Ory, Braskamp 1988].

Involvement of undergraduate students in research activities can
be fostered by professors sharing their research experience in the
classroom as well as through guided or self-guided student research.
Research engagement is an important factor affecting the develop-
ment of higher-order thinking skills, including critical thinking [Teren-
zini, Pascarella 1980; Zydney et al. 2002; Kim, Sax 2009; Miller, Ry-
cek, Fritson 2011; Hand et al. 2011]. Participation in research projects
was also found to help students develop their research interests and
encourage them to pursue postgraduate studies and build academic
careers in the future [Russell, Hancock, McCullough 2007].

Along with studies indicating the importance of academic and
research engagement for the development of higher-order thinking

Voprosy obrazovaniya / Educational Studies Moscow. 2019. No 1. P. 264-289


https://vo.hse.ru/data/2017/12/20/1159981508/Klyachko.pdf

I.Shcheglova, Y. Koreshnikova, O. Parshina
The Role of Engagement in the Development of Critical Thinking in Undergraduates

http://vo.hse.ru/en/

Figure 1. The Conceptual Framework of
Critical Thinking Development
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skills in undergraduates, more studies emerge that stress the need
to engage students in extracurricular activities, such as student clubs
and organizations [O’Brien 1995; Strauss, Terenzini 2007]. Participa-
tion in intellectual competitions, professional communities and asso-
ciations correlates positively with analytical skills [Strauss, Terenzini
2007]. Out-of-class experiences contribute to such learning out-
comes as teamwork skills, critical thinking, individual and collective
responsibility [Pace 1984; O’Brien 1995; Pascarella, Terenzini 2005;
Strauss, Terenzini 2007]. Involvement in university non-academic life
helps students build their social not only by establishing peer ties but
also by connecting to some accomplished academics and business
actors [Kasharin 2017; Savelyeva, Voskresensky, Alexandrov 2017]. It
has been that extracurricular engagement is a major contributor to
starting salary [Hu, Wolniak 2010]. At the same time, a statistically sig-
nificant negative relationship was found between working more than
20 hours per week and grades, yet working 20 hours or less on cam-
pus was significantly and positively related to academic achievement
[Pike, Kuh, Massa-McKinley 2008].

All the scholarly articles referred to above focus on one specif-
ic type of undergraduate engagement. Studies considering various
types of student involvement at once and controlling for the develop-
ment of higher-order thinking skills, including critical thinking, are ex-
tremely rare in the international literature and completely lacking in
Russia.

The choice of the conceptual framework for this study was based
on the results of previous research that established the relationship
between academic performance and undergraduate engagement in:
(i) classroom activities, (ii) formal out-of-class instructional experi-
ences, (iii) research, (iv) extracurricular activities. The study relies
on the conceptual model proposed by the American scholars Patrick
T. Terenzini, Leonard Springer, Ernest T. Pascarella, and Amaury Nora,
who were the first to notice that student engagement in various expe-
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Data

Table 1. Sample Characteristics

Variable
Gender - 52%
Year of study o
Employment o oaw
ggsi(i:/renrir(];ent éAverage score 7.6

riences in the learning environment may promote the development
of higher-order thinking skills. Their basic idea is that undergradu-
ate students differ by the level of pre-college preparation, academic
achievement, gender, and socioeconomic status, but university envi-
ronment provides them all with an opportunity to accumulate student
experiences by involving actively in various aspects of university life,
thereby fostering the development of higher-order thinking skills [Ter-
enzini et al. 1995a; 1995b] (Fig. 1).

The study was carried out within the framework of the international
project Student Experience in the Research University (SERU)5. The
sample involved 3,344 Bachelor’s degree students enrolled in one of
Russia’s national research universities in the academic year 2016/17.
Participation in the survey was voluntary. Students received the survey
invitation in their university email accounts in April 2017. The response
rate was 22 percent. Sample characteristics are presented in Table 1.

In terms of academic achievement, the sample differs from the
statistical population by 0.3 scores, the overall average score being
7.3in 2016/17. The sample is skewed towards females, as female stu-
dents account for 60 percent of total student population. The result-
ing gender bias of 8 percent is compensated for through weighting
adjustments.

The SERU project includes a student survey supplemented with
administrative data. The survey collected information on the level of

5 Information on the SERU Consortium is available at https://ioe.hse.ru/seru
and https://cshe.berkeley.edu/SERU
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undergraduates’ skills, including critical thinking, their engagement
in different types of experiences, and other characteristics. The data
used for analysis was fully anonymized and aggregated.

Changes in critical thinking ability were measured based on stu-
dents’ responses to the question, “Please rate your level of proficiency
in analytical and critical thinking skills when you started the program
in the university vs. now.” The response categories were presented
on a six-point scale, ranging from “Very poor” to “Excellent”. Student
self-assessment of improvement in their critical thinking abilities was
estimated as the difference between the two variables obtained from
the responses, which served as the basis for a dichotomous variable
describing how students’ critical thinking skills changed since begin-
ning university, “Did not change” (36%), and “Improved” (64%). This
measure thus represents retrospectively self-assessed development
of critical thinking.

The respondents were asked how frequently they had engaged in
the following: (i) in-class (factor score) and out-of-class (factor score)
academic activities; (ii) research (participation in research projects:
No=0; Yes=1); and (iii) extracurricular experiences (participation in
student organizations (No=0; Yes=1) (Appendix A).

The dataset collected during the survey was complemented with
administrative information, including such student characteristics as
gender (Male=0; Female=1), year of study (1; 2; 3; 4), employment on
campus (No=0; Yes=1) or off campus (No=0; Yes=1), and academic
achievement (average score, 1-10) calculated as the ratio of the sum
of all grades to the number of disciplines, no allowance being made
for non-attendance of any kind. Those indicators were used as con-
trol variables in the statistical model. The questions about paid em-
ployment (including internships) on and off campus yielded the rates
of 38 and 52 percent, respectively. However, it appears to be impos-
sible to verify the type of students’ employment and the exact num-
ber of hours they spent working.

The direct effects of student engagement on the development of crit-
ical thinking were assessed using the method of binary logistic re-
gression, which allows testing the direction and strength of the rela-
tionships between the dichotomous dependent (predicted), variable
and various independent variables, (predictors), as well as measur-
ing the contribution of individual predictors to the model. Students’
self-reported level of proficiency in critical thinking was the predict-
ed variable. The key independent variables were represented by indi-
ces of academic (in-class or out-of-class), research and extracurric-
ular engagement of undergraduates while controlling for such factors
as gender, year of study, academic achievement, and employment.
Indices of in-class and out-of-class academic engagement ob-
tained by factor analysis are given in Appendix B. Cronbach’s alpha
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Figure 2. Self-Reported Level of Figure 3. Self-Reported Level

Critical Thinking Skills among of Critical Thinking Skills
Undergraduates Who Engaged among Undergraduates Who
or Did Not Engage in Research Engaged or Did Not Engage
While Being Students in Extracurricular Activities

(Student Organizations) While
Being Students

69% 69%
59% 62%
41% 38%
31% 31%
Engaged in Engaged in
a research a student
project organization
Yes Yes
M No M No
Did not Improved Did not Improved
change change

was used to verify internal consistency of the items on the scales of in-
class and out-of-class academic engagement. The estimated Cron-
bach’s alpha coefficient was 0.82 for the in-class academic engage-
ment scale and 0.71 for the out-of-class academic engagement scale,
which indicates high internal consistency for the two indices.

Figures 2 and 3 present the descriptive statistics for the chang-
es in critical thinking skills based on the subjective perceptions of un-
dergraduates who engaged or did not engage in research (Fig. 2) and
student organizations (Fig.) while being students.

As Figures 2 and 3 show, improvement in the level of critical think-
ing skills is reported more often by students engaged in research and
extracurricular activities than by their disengaged peers. Correlation
analysis reveals a weak yet statistically significant positive correlation
between improvement in the level of critical thinking skills and in-class
academic engagement (r=0.15) at significance level p<0.001, corre-
lation with involvement in out-of-class academic experiences being
non-significant.

Analysis Results Table 2 presents the results of binary logistic regression. The resulting
model allows for correct classification of 67 percent of the respond-
ents. Skewness of the model was tested using the mean value of the
unstandardized residuals (M=0.0; confidence interval [-0.19; 0.19]).
Homoscedasticity test did not reveal any statistically significant corre-
lations between the residuals and the predictors, hence the data is ho-
moscedastic. A test for correlations among the variables selected for
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Table 2. Binary Logistic Regression Analysis Examining the Relationship Between
Different Types of Undergraduate Engagement and Students’ Self-Reported Critical

Thinking Skills
Variable Self-Reported Critical Thinking Skills: Did not change=0; Improved=1
Engagement in different aspects of university life B (S.E.) : Exp(B) Wald
In-class égademic engag"é‘ment . 0.324 (.055')”‘*”;; .......... 1382 .................... 34603 ..........
Out-of-cléés academic e'r‘lugagement -0.029 (0.05'(‘)5 """"""""""""" 0 972 ..................... 0 334 ..........
Research"éngagement 0.256 (0.09'!‘35;;"* .......... 1292 ..................... 6 792 ..........
Extracurri'é”ular engageméﬁt 0.237 (0.09;35'”*‘; .......... 1267 .................... 5 804 ..........
Student characteristics
Academic achievement (average score) -0.063 (0.046) 0.939 1.847
Gender (female) 0204(009) 1206 423
Year of study (first year being the reference group)
2 0.508 (.115) *** 1.662 19.379
3 0.837 (.146')”‘;;;
4 1.245(.161')”*‘;;“
Employm'é'r‘lt on campus -0.007 (.1385 """""
Employméﬁt off campus -0.176 (.1095 """""""""""""""" 0 839 I 2 590 ..........
Constam,‘,‘ e (03555 ,,,,,,,,,,,,,,,,,,, 1447 STSOUE S 1036 ............
Nage|kerké R 0099 .........................................................
Overall pf‘é‘dictive accuragy R 665 ................................................

*p < 0.05; **p < 0.01; ***p < 0.001
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regression analysis found statistically significant correlations among
the engagement-related variables (p<0.001), but the strength of cor-
relations does not exceed 0.2. The variance inflation factor (VIF) was
used to quantify multicollinearity. The VIF coefficient was found to be
in the range [1; 2], which means that there are no significant linear re-
lations among the variables.

Statistically significant coefficients are observed for the following
independent variables: “in-class academic engagement” (p < 0.001),
“research engagement” (p < 0.001), “engagement in student organ-
izations” (p < 0.01), and “year of study” (p < 0.001). Exp(B) values
greater than 1 indicate a positive correlation between the predictor
and the predicted variable, so increasing the predictor value will in-
crease the odds of success—in this case, the level of critical thinking
skills. The variables “gender”, “academic achievement”, “employment
on campus”, and “employment off campus” do not contribute to crit-

ical thinking development.
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Conclusions and
Future Prospects

It is important to remember, while interpreting the results, that re-
gression analysis detects the existing correlations among the varia-
bles, which do not explain cause and effect. Besides, the full model
explains a comparatively low proportion of the variance (Nagelkerke
R? =9.9%), which implies that some factors are left unattended, such
as the nature of research activities (individual or group projects, de-
gree of student autonomy, etc.), family characteristics, or types of ex-
tracurricular experiences.

The findings of this study indicate that academic, research and ex-
tracurricular engagement of undergraduates is positively associated
with critical thinking skills. Classroom participation appears to be the
strongest predictor of critical thinking, which confirms the necessi-
ty to intensify the effective classroom practices. However, academic
involvement alone is not enough in the modern world, so universities
should also consider other aspects of university life, namely research
and extracurricular activities.

An important finding of this study is that it determines the roles of
academic and non-academic experiences in the development of criti-
cal thinking in undergraduates. Evidence of the crucial role of research
engagement is in accordance with the conclusions made by interna-
tional scholars, who established that participation in scientific events
contributes to the development of independent thinking skills and pro-
motes idea synthesis and evaluation [Kinzie 2010; Kilgo, Sheets, Pas-
carella 2014], and Russian researchers, who contend that the devel-
opment of higher-order thinking skills cannot be achieved through
mastery of theoretical knowledge alone but requires learner engage-
ment [Mikidenko, Storozheva 2017:371].

Engagement in student organizations was also found to play a sig-
nificant role in the development of critical thinking, which is confirmed
in a number of international studies [O’Brien 1995; Strauss, Terenzini
2007]. Since this study did not control for the type of student organi-
zation, the results cannot be extrapolated to specific associations and
clubs. Meanwhile, available empirical evidence shows that partici-
pation in different types of student organizations yields different out-
comes. For example, involvement in political organizations and crea-
tive activities has a positive effect on academic performance, whereas
participation in sports and religious involvement do not affect student
achievement significantly [Baker 2008; Kasharin 2017].

It follows from our findings that academic performance is not re-
lated directly to the development of critical thinking. This inference is
consistent with the conclusions made by Russian [Podolsky, Pogozhi-
na 2016; Rudakov et al. 2017] and international researchers [Cas-
ner-Lotto, Barrington 2006; OECD2017] who assert that good grades
and the “right diploma” are not enough to guarantee that graduates
possess all the necessary skills and will make productive employees.
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Gender and engagement in paid work are found to be insignificant
factors, as opposed to the year of study—the older the students, the
higher they estimate their own critical thinking skills, which is support-
ed by previous findings [Halpern, LaMay 2000].

The results of this study point to the need to extend the range of
academic and non-academic activities for university students. The
findings may be useful to curriculum developers, methodologists, and
instructors; they can be used in developing syllabi to allocate student
workload so that students would have the time to involve in research
projects and non-academic university life. Research on the practic-
es of organizing the academic and extracurricular activities of under-
graduates will promote the integration of new strategies into universi-
ty education, talent detection, and the creation of an effective learning
environment conducive to better education outcomes.

We suggest that, by engaging in various aspects of university life,
undergraduate students will be able to develop and improve the nec-
essary skills to get the most of their potential in professional, person-
al and social life. Nevertheless, it should be noted that the cumulative
effects of academic, research and extracurricular engagement ex-
plain a comparatively low proportion of the variance in the predicted
variable, which means that there are other important factors affect-
ing the development of critical thinking. While this study took student
participation in research and extracurricular activities into account, it
did not look into the types and structure of such activities. Future re-
search should be focused on research and non-academic engage-
ment to find out which types of such engagement stimulate critical
thinking the most, and which activity components should be promot-
ed in university education. It is planned to obtain qualitative data from
semi-structured interviews with instructors, heads of research labo-
ratories and leaders of research teams, representatives and coordina-
tors of student organizations, and students themselves.

Limitations of  Critical thinking skills were evaluated in this study based on student
the Study self-assessment. A widespread position in sociology of education is
that self-reported learning gains are invalid measures of actual learn-
ing gains [Porter 2013]. However, a number of studies show that the
retrospective pretest method, which evaluates skills “as you started
the program in university” vs. “now”, provides a valid assessment of
learning outcomes [Thomson 2017; Zilvinskis, Masseria, Pike 2017].
Low response rates are typical of most surveys, including student
ones, which may be related to survey fatigue caused by the increased
number of surveys [Dey 1997; Porter, Whitcomb, Weitzer 2004; Gru-
zdev 2013; Mavletova, Maloshonok, Terentyev 2014]. Relying on ex-
perimental data, researchers conclude that a more efficient strategy,
instead of chasing high response rates, would be to collect a small set
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Appendix A.
Descriptive
Statistics by
Variables

Variable Percentage | | Variable Percentage
In-class engagement Somewhat often 19
Asked an insightful question in class W()ften .......... ‘ 5
Never 5 mVery often 0
Rarely 20 Worked on class projects with classmates outside of class

WOccasionaIIy 30 Never 21

W‘Somewhat often o WRarer """"""" : 5
Often 16 WOccasionaIIy N B
Very often 10 " Somewhat often 8
Contributed to a class discussion W()ften """""""" A
Never 1 N.Very often w
Rarely : 8 Helped a classmate better understand the course material

WOccasionaIIy 0s when studying together

W‘Somewhat often o WNever ——

WOften 23 W‘Rarely 20

N.Very often 07 M‘Occasionally ........... e
Used disciplinary knowledge in a global context W‘Somewhat often 20
Never 1 WOften ,,,,,,,,,,, b

W‘Rarely s Very often 8

W‘Occasionally 9 pommunicated with the ipstructor outside of class about

e e issues and concepts derived from a course

W‘Somewhat often 24 Never 16

WOften 7 WRare|y ,,,,,,,,,,, | P
Very often 18 WOccasionaIIy .......... %
choaunnsvay:L:g;jl;erzes S0 interesting that you did more work N:Somewhat oen e
Never 8 .‘.‘Oﬁen S

WRarely .......... u .‘.yery O e Y

WOccasionaIIy 33 Research engagement

W‘Somewhat often 7 Whilg la s’Fude'nt, have you completed Oor are you now

e e participating in a research project(s)?

M‘Often e Yes 56

.“Very often T WNO ,,,,,,,,,,, W

Studied with a group of classmates outside of class

Extracurricular engagement

While a student, have you involved or are you currently

Never 10 involved in a student organization(s)?
Rarely : 20 Yes 38
Occasionally 26 No 62
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Appendix B.
Undergraduate
Engagement in

Academic (In-Class
and Out-of-Class),
Research and
Non-Academic
Aspects of Univer-
sity Life
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| In-Class Engagement Index

Out-of-Class Engagement Index

During this academic year, how often have
you done each of the following?

1) Asked an insightful question in class (0.84)
2) Contributed to a class discussion (0.85)
3) Applied disciplinary knowledge in a global
context (0.83)

4) Found your courses so interesting that you
did more work than was required (0.67)
Proportion of explained variance: 59.2%

E During this academic year, how often have

you done each of the following?
1) Studied with a group of classmates outside

: of class (0.72)

2) Worked on class projects with classmates
outside of class (0.55)

3) Helped a classmate better understand the
course material when studying together
(0.58)

Proportion of explained variance: 61.4%

Very often (6)

Response categories: Never (1), Rarely (2), Occasionally (3), Somewhat often (4), Often (5),
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