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Widespread use of the Web and other Internet technologies in postsecondary education has
exploded in the last 10 years. Although a significant amount of literature exists on student
engagement in traditional face-to-face environments, thereisrelatively little research into
student engagement in the online learning environment. In 2008, the National Survey of Sudent
Engagement (NSSE) developed a set of experimental questions to investigate the nature of
student engagement in the online environment. Approximately 17,000 randomly selected first-
year and senior college students at 45 baccal aur eate degree-granting institutions responded to
this set of questions. The researchers discuss the definition of student engagement for the online
learning environment, the development of the NSSE online learning questions, findings, and
implications for postsecondary education.

The Internet and other digital technologies haveobe thoroughly integrated in the
lives of today’s college student. A recent studyBBUCAUSE (2007) suggests that the vast
majority of students at baccalaureate degree-graumistitutions own and use their own
computers. Online course management systems sigla@soard, D2L, or Sakai are nearly
ubiquitous on American colleges and universitied &ireless Internet access permeates most
college classrooms (Green, 2007). Outside thercass Internet connections are available in
virtually all on-campus residence halls and onneial networking websites like Facebook.com
and MySpace.com are used by an estimated 79-9%8bAmerican college students (Ellison,
2007).

Most college freshmen now arrive on campus witlir ten personal computer, digital
music player, cell phone, and other digital deviédestechnology becomes a natural part of
modern life, more and more college students ofake online or hybrid courses using readily-
available communication technologies. Moreover, yrgtndents expect instructors of traditional
face-to-face classes to utilize the latest Intetegtnologies such as online course management
systems and collaborative Internet technologientance learning experience.

The widespread adoption of digital technologies amiche courses has caused many
researchers to question the impact of online legranvironment on student learning and
engagement. The concept of student engagement menoto educators. Research has shown
that what students do during college counts moterims of learning outcomes than who they
are or even where they go to college (Kuh, 200¥)héSeven Principles for Good Practicein
Undergraduate Education, Chickering and Gamson (1987) argued that godeég®leducation
should promote student-faculty interaction, coopenaamong students, active learning, prompt
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feedback, time on task, high expectations, andeatdpr diverse talents and ways of learning.
Although Chickering and Gamson’s propositions weedl received and later became the
foundation of the current engagement movementghedri education, it is still largely unclear of
how to operationalize these principles and meath@ie impacts in an online learning
environment.

Recent research suggests that there is a positivelation between students’ use of
computers and the Internet and self-reported gaigeneral education and personal and
intellectual development (Nelson Laird & Kuh, 2064y & Kuh, 2001; Kuh & Hu, 2001; Kuh &
Vesper, 2001). Echoing Jenkins’s “participation’gdpa (2006), other research has suggested
that characteristics such as socioeconomic st&@laslieux & Swail, 1999) and institutional
resources (Hu & Kuh, 2001) play a significant rolestudents’ use of and the impact of
computers and the Internet. Although the onlinenieg environment is believed to have
enhanced student learning, little empirical redea&sdst to connect the dots between learning
technologies and traditional notions of studentagegnent. This study investigates the nature of
student engagement in the online learning enviranricefind out if the use of the Internet
technology has an effect on student engagementif§ady, the following research questions
guide this study:

1. How often do college students in different typesaidrses use the Internet
technologies for course-related tasks?

2. Do individual and institutional characteristicseadf the likelihood of taking online
courses?

3. Does the relative amount of technology employea aourse have a relationship with
student engagement, learning approaches, and ssgleéneported learning
outcomes?

Methods

The data for this study come from the 2008 adnmaiistn of the National Survey of
Student Engagement (NSSE). Since the inceptioneoNISSE in 2000, more than a million first-
year students and seniors at more than 1,100 lzaceate degree-granting colleges and
universities have reported the time and energyttiet devote to the educationally purposeful
activities measured by the annual survey. Particiganstitutions use their student engagement
results to identify areas where teaching and legroan be improved. NSSE results are
positively correlated with such desired outcomesraigal thinking and grades (Carini, Kuh, &
Klein, 2006; Kuh, 2004; Ouimet et al., 2004; PiR606). The conceptual framework and
psychometric properties of the NSSE and the devedop of NSSE scales have been amply
documented (Kuh, 2004; Nelson Laird, Shoup, & K2005).

In 2008, researchers at NSSE developed a set@d&rimental questions to investigate
the nature of student engagement in the onlinailegenvironment (see Appendix for these
guestions). This set of items was administeredudents at 45 American baccalaureate degree-
granting institutions. For the purpose of this gtudstitutions that only offer online courses
were removed from the data set because theredemparison among different course delivery



methods at an online institution. Since there iy one online-only institution in the pool of this
study, removing this institution does not affe@ general characteristic of the sample.

Respondents were asked to identify the numberaskels in which participants were
enrolled that were either conducted entirely onbneonducted face-to-face with a significant
online component. Survey respondents also reportespecific behaviors related to their
collegiate experiences, including in- and out-@afssl behaviors, time usage, and learning
approaches that are known to contribute to degnalrning outcomes. To ensure data quality,
students who reported taking more online or hybadrses than the total number of courses
taken were removed from the dataset and exclude &malysis.

To answer the first research question, descrigiggstics including means and standard
deviations were reported for all of the survey iseffhe Kruskal Wallis Test (Siegel &
Castellan, 1988), a nonparametric equivalent oatredysis of variance (ANOVA), was
conducted to examine if statistically significaiffetences exist in students’ technology use
among different course delivery methods. Hieramhitnear Modeling (HLM) was utilized to
answer the second research question. The assunupoiitemlying the HLM analysis is that
institutions have a differential impact on studsmdurse taking behaviors and technology usage.
The benefit of using HLM is that it allowed us tarption the variance attributable to the
individual and the variance attributable to thditnion. The dependent variables for the HLM
analysis will be the ratio of classes taken onlifiee independent variables include individual
(Level 1) variables such as the student’s genaeollenent status (part-/full-time), ethnicity,
major, and parental education. The institutiona¢levariables (Level 2 variables) are dummy-
coded 2005 Carnegie Basic classification, confrab(ic/private), and urbanicity or locale.

The third research question, which addresses thadtof online course and course
management system on student engagement, was adsuging the Ordinary Least Squares
(OLS) or the multiple regression analysis. A regr@s analysis is a statistical technique that
allows the researcher to investigate the relatignisetween one dependent variable and several
independent variables (Tabachnick & Fidell, 200He dependent variables for this analysis
include four of the five NSSE Benchmarks (the lesfehcademic challenge, active and
collaborative learning, student-faculty interactiand supportive campus environment), the
three student self-reported Gain Scales (gain meige education, gain in personal and social
development, and gain in practical competence) tlaathree Deep Learning Scales (higher
order thinking, reflective learning, and integratiearning). One of the NSSE Benchmarks —
enriching educational experiences — is excludeh fitee analysis because technology use is part
of the benchmark. The independent variables incthdgercentage of classes taken online, the
percentage of classes that were hybrid classesnpasite score of course-related technology
use, and other controls for student and institaticharacteristics.

For the purposes of this study, an online coursieimed as a course that conducted
entirely through the Internet without any face-émé contact among instructor(s) and students.
In contrast, a face-to-face course is defined @suase that conducted entirely in a physical
classroom without using any Internet technologyclmurse management or instructional
purpose. A hybrid course is one that blends botimemnd face-to-face components in the same
course. A hybrid course must include both faceatefcontacts among instructor(s) and students
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and the use of the Internet technology for couragagement or instructional purpose. If the
only utilization of the Internet technology in aéto-face course is for communication
purposes, the course is considered a face-to-fagse rather than a hybrid course.

Results

The online learning experimental questions wergchttd to the end of the NSSE online
survey and sent to students at 45 U.S. baccalaudegree-granting institutions. The 45
institutions were randomly selected from the pdahstitutions participated in the 2008 NSSE
administration. Approximately 22,000 first-year as®hior college students responded to this set
of questions. However, about 4,500 students weckid&d from analysis as we only included
students who were randomly sampled in this study.&i¥o excluded students from the one
online-only institution for reasons described earlFinally, some students were excluded as
their responses indicated that they may not hadenstood these questions in the manner
intended by the researchers (when summed, thg@ionsss indicated that over 100% of their
classes were online or hybrid classes); this indga potential reliability issue with these new
guestions that will be addressed when discussisgthdy’s limitations.

Of the 17,819 respondents, 8,065 (45%) were fiesirgtudents with the remaining 9,754
(55%) seniors. Nearly 7,000 respondents (35%) wetle and 13,000 (65%) female. The
majority (97% for first-year students and 87% feni®r students) of the surveyed students were
enrolled full-time at their institution. Detailetuglent characteristics including gender,
enrollment status, and race and ethnicity can bedon Table 1. Table 2 shows the institutional
characteristics of the 45 participating institugon

TABLE 1
Respondent demographics
First-year Senior
Count Percentage Count Percentage
Gender Male 2771 34% 3351 35%
Female 5274 66% 6375 65%
Enrollment  Part-time 259 3% 1175 13%
Status Full-time 7789 97% 8562 87%
Race or African American or Black 676 8% 881 9%
Ethnicity American Indian or other Native
American 40 1% 60 1%
Asian, Asian American, or Pacific
Islander 483 6% 437 5%
White (non-Hispanic) 5753 71% 7132 73%
Hispanic, Mexican or Mexican
American, Puerto Rican 279 4% 273 3%
Other 124 2% 111 1%
Multiracial 208 3% 194 2%
No response 502 6% 666 7%




TABLE 2.
Institutional Characteristics

Count  Percentage

Control Public 14 31%
Private 31 69%
Carnegie Classifications Doctoral 8 19%
Master's 16 38%
Baccalaureate 18 43%
Urbanicity City 27 60%
Suburban 6 13%
Town 7 16%
Rural 5 11%
Min. Max. Mean Median SD
Undergraduate enrollment 147 28,645 4,937 2,531 5,711

Descriptive Satistics

The first three questions of the survey asked sitsd@ow many courses they took in the
current academic year, how many of those used thle &Wthe Internet as the primary method to
delivery course content, and how many of thosesasuwere hybrid courses. Using those
responses, we were able to classify course delivetyods into three categories: Web or
Internet-only, face-to-face, and hybrid. As a resfithis classification, respondents could take
courses in 7 different combinations: Web-only, fexdace only, hybrid-only, some Web and
some hybrid, some Web and some face-to-face, saosetb-face and some hybrid, and all three
delivery methods. As shown in Table 3, very fewl§2) of the 17,819 students who adequately
completed the survey took all their courses onl8mne students (5.2%) took some online
courses and some hybrid courses while a similargm¢age (7.6%) enrolled in both online and
hybrid courses. The majority (63.7%) took classéh at least some face-to-face component.
Although some of those students were also enrail@mline (8.0%) or hybrid (34.9%) courses,
one-fifth (20.8%) were only enrolled in face-to-¢adasses with no significant technology
component. These seven groups were collapsedivegifoups for later analyses: web-only,
hybrid-only, some web, hybrid and face-to-face, fau-to-face-only.



TABLE 3
Distribution of course options

First-year Students Senior Students
Course Delivery Method Frequency Per centage Frequency Per centage
Web-only 90 1.1% 281 2.9%
Hybrid-only 628 7.8% 789 8.1%
Face-to-face-only 1,718 21.3% 1,988 20.4%
Web and hybrid 362 4.5% 561 5.8%
Web and face-to-face 573 7.1% 776 8.0%
Face-to-face and hybrid 1,699 21.1% 2,139 21.9%
All three delivery methods 2,995 37.1% 3,220 33.0%
Total 8,065 100.0% 9,754 100.0%

From the data in Tables 4 and 5 it is easily ob=gthat students whom one would
expect to use technology more often - studentslledrm online and hybrid classes - indeed
more frequently used online learning tools andnetdgies than students who took face-to-face
courses. More specifically, respondents who werelkedl in online courses more frequently
used both synchronous and asynchronous commumidatits in their courses. Compared with
students in traditional face-to-face setting, amktudents also more frequently used electronic
media to discuss or complete assignments. Thefatites were consistent for both first-year
and senior students. One interesting finding is $hadents who took hybrid courses more
frequently utilized the institutional web-based#ity resources in completing class assignment
than students who only had online courses or tbaehad face-to-face courses. A probable
explanation is that students who took hybrid cosieme more familiar with doing research
online than students who took only face-to-facerses.

We attempted to perform an analysis of variance@&A) on the mean scores for these
seven questions for both first-year and senioresitgito determine which, if any, of the apparent
differences are statistically significant. Thessigavere abandoned as the assumptions of
ANOVA, particularly homoscedacity, were only metdrof the 14 tests. A nonparametric test,
the Kruskal Wallis Test, indicated that there agaificant differences in the mean scores for
each question among at least some of the grougtsidénts. However, the very large number of
respondents makes it difficult to make much meanpirte significant results of those tests
given their sensitivity to the high number of resgents.



TABLE 4
First-year student engagement in online learniniyides

Web-only  Hybrid-only  Someweb Hybrid and Face-to-face -
face-to-face only
Mean SD Mean SD Mean SD Mean SD Mean SD

How often: Discussed or completed an
assignment usingsynchronous tool like
instant messaging, online chat room, video 191 1174 172 961 162 .886 150 810 145 .824
conference, etc.
How often: Discussed or completed an
assignment using asynchronous tool like e- 312 1.091 262 974 246 931 239 .893 200 .928
mail, discussion board, listserv, etc.
How often: Used your institution’s Web-based
library resources in completing class 240 997 260 910 245 900 244 861 229 919
assignments
How often: Used the Internet to discuss with an
instructor topics you would not feel comfortable1.70  .993 187 989 178 .940 1.69 874 162  .882
discussing face-to-face or in a classroom
How often: Used an electronic medium (listserv,
chat group, Internet, instant messaging, etc.) to3.07 1.095 266 1.044 266 1.037 261 1.001 233 1.047
discuss or complete an assignment
riow often: Used e-mail fo communicale Wi &l 4o 761 325 790 325 781 317 778 304 .824
To what extent does your institution emphasize356 781 342 744 333 780 330 753 315 821

using computers in academic work?




TABLE 5
Senior student engagement in online learning diesvi

Web-only  Hybrid-only  Someweb Hybrid and Face-to-face -
face-to-face only
Mean SD Mean SD Mean SD Mean SD Mean SD
How often: Discussed or completed an assignment
using asynchronoustool like instant messaging, 2.05 1.160 162 .921 164 .889 151 812 134 734
online chat room, video conference, etc.
How often: Discussed or completed an assignment
using amasynchronous tool like e-mail, discussion 329 1.032 282 .986 269 .942 258 915 207  .979
board, listserv, etc.
How often: Used your institution’s Web-based
library resources in completing class assignments 272 1.042 281 .964 275 .933 277 939 252 1.020
How often: Used the Internet to discuss with an
instructor topics you would not feel comfortable 1.77 1.086 182 .990 174 .933 161 850 148  .819
discussing face-to-face or in a classroom
How often: Used an electronic medium (listserv,
chat group, Internet, instant messaging, etc.)to 325 1.018 299 1.009 291 .991 281 979 247 1.067
discuss or complete an assignment
riow often: Used e-mail fo communicale Wi an - 567 604 353 687 347 691 343 707 328 788
To what extent does your institution emphasize 52, 594 384 613 349 .716 348 711 337 .799

using computers in academic work?




HLM One-Way ANOVA Mode

Prior to estimating the full two-level HLM to exana the effects of individual and
institutional variables in the student’s likelihoofitaking online courses, we used the one-way
ANOVA model or so-called “null model” to estimateet proportion of variance that exists
between and within colleges. Table 6 presents énarnce components. The proportion of
variance between institutions ranges from 0.033ifst-year students to 0.157 for seniors. This
indicates that institutional variables have moflignce on seniors than first-year students in
their decision to take online courses. This resiglb warrants further investigation into what
individual and institutional variables may affetitdents’ decision to take online courses.

TABLE 6
Variance components of dependent variable

Ratio of online courses taken by the student

First-Year Students Seniors
Total variance .05929 .08028
Variance within institutions .05731 .06767
Variance between institutions .00198 .01261
Proportion between institutions .033 157

HLM Random Coefficient Regression Model

The second step of the modeling procedure is #ation of the random coefficient
regression models, also known as the level 1 madlse individual level models. Table 7
presents the descriptive statistics of the independariables included in the analysis. The Level
1 independent variables include student’s genderr(tale, 1 = female), enroliment status (0 =
full-time, 1 = part-time), ethnicity (0 = White/Caasian, 1 = Minority), first generation college
student status (0 = at least one parent has albaceate degree, 1 = neither parent has a
baccalaureate degree), and a series of dummy-a@dizdbles for major (with Arts, Humanities,
and Social Sciences being the reference category).

HLM Intercept- and Sopes-as-Outcomes Models

In the third step in the modeling process, we libdtbetween-institution model by
allowing the intercept to vary by institution. Weeeh modeled the intercept with institutional
characteristics. Included in the Level 2 models2@i@5 Basic Carnegie Classifications
(doctorate granting universities, master’s colleged universities, baccalaureate colleges, and
others) with the doctorate granting universitievisg as the reference category. We also
included institution control (public or private)aitocale or urbanicity (city, suburban, town, and
rural, of which city serves as the reference catggd o avoid multicollinearity, we did not
include the size of the institution as a contratdaese the size of institution is highly correlated
with the Carnegie Classification within our samfle .71, p < .001).

Table 8 illustrates the summary effects of indialand institutional variables on
student’s decision to take online courses. Iltésicthat the factors that affect online course
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taking for first-year students and seniors areegsiinilar. For first year students, enroliment in a
private institution slightly increases the likeldtb(p <.05) of enrolled in online courses while
enrollment in a master’s colleges and universiglaggtly reduces (p<.05) the chance of enrolled
in online courses compared with someone enrolleddnctorate granting universities. Contrary
to their effect on first-year students, institusrariables have no effect on senior students’
decision to take online courses. Individual vagglthave more impact on senior students’
decision to take online courses.
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TABLE 7
Descriptive statistics for independent variableduded in models

Individual First Year Students Seniors
Characteristics
Mean SD Min Max. Mean SD Min. Max. Description

First generation college student .38 .49 0 1 42 .49 0 1 First generation college student is
defined as neither parent has a
baccalaureate degree from a
college. 1 = first generation college
student, O = all other

Female .64 .48 0 1 .65 .48 0 1 Gender: 1 =female, 0 = male

Part-time enrollment .03 .18 0 1 A3 .33 0 1 Enroliment status: 1 = enrolled
part-time, 0 = enrolled full-time

Ethnical minority 28 .45 0 1 26 .44 0 1 Ethnicity: 0 = White/Caucasian, 1 =
all other

STEM 18 .39 0 1 A7 .37 0 1 Major: 1 = Science, Technology,
Engineering, and Mathematics, 0 =
all other

Arts, Humanities, and Social .26 44 0 1 28 .45 0 1 Major: 1 = Arts, Humanities, and

Sciences (reference) Social Sciences, 0 = all other

Business A7 .37 0 1 A8 .39 0 1 Major: 1 = Business, 0 = all other

Professional A2 .32 0 1 A3 .34 0 1 Major: 1 = Professional, 0 = all
other

Other and undecided 16 .37 0 1 A5 .36 0 1 Major: 1 = Other majors and

undecided, 0 = all other
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Institutional First Year Students Seniors
Characteristics

Mean SD Min Max. Mean SD Min. Max. Description

Carnegie: Doctoral institution A8 .39 0 1 A8 .39 0 1 Carnegie Classification: 1 =
Doctorate-granting universities, 0 =
all other

Carnegie: Master's institution .36 .48 0 1 .36 .48 0 1 Carnegie Classification: 1 =
Master’s colleges and universities,
0 = all other

Carnegie: Baccalaureate institution 4 5 0 1 4 5 0 1 Carnegie Classification: 1 =
Baccalaureate colleges, 0 = all
other

Carnegie: Other .07 .25 0 1 .07 .25 0 1 Carnegie Classification: 1 = Special
focus institutions, tribal colleges,
none-classified institutions

Private .69 47 0 1 .69 .47 0 1 Control: 1 = private, 0 = public

City .6 5 0 1 .6 5 0 1 Urbanicity: 1 = city, O = all other
Suburb A3 .34 0 1 A3 .34 0 1 Urbanicity: 1 = suburb, 0 = all other
Town A6 .37 0 1 A6 .37 0 1 Urbanicity: 1 = town, O = all other
Rural A1 .32 0 1 A1 .32 0 1 Urbanicity: 1 = rural, O = all other
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TABLE 8
Coefficients from HLM for the ratio of courses takenline by the student

First-Year Students Seniors

Coefficient p-value Coefficient p-value
Institution-Level Variables
Intercept 118 .001 141 .001
Carnegie: Master's -.01 435 .004 .816
Carnegie: Baccalaureate -.038 .016 -.03 .188
Carnegie: Other -.039 .282 27 .628
Private .025 .043 .014 408
Locale: Suburban .016 .282 -.001 .992
Locale: Town .003 .859 -.027 27
Locale: Rural .039 .075 .001 .995
Individual-Level Variables
First generation college student .013 .056 .013 .096
Female -.01 113 -.005 421
Part-time .093 .016 .086 .001
Minority .035 .001 .047 .001
Major: STEM -.02 .056 -.03 .041
Major: Business .02 .032 .004 778
Major: Professional -.009 .307 -.046 .001
Major: Other and undecided .001 .952 .008 .518
Variance Components
Variance between institutions .0006 .00539
Variance between explained 69.70% 57%
Variance within institutions .05407 .06368
Variance within explained 5.65% 5.90%

Although individual variables affect both first-yesnd senior students’ decision to take
online courses, they tend to affect seniors maaa thist-year students. For first-year students,
ethnic minorities (p<.001) and part-time studepts.Q5) are more likely to enroll in online
courses. The same effects can also be found witbrs&tudents (both p<.001). Additionally,
seniors who major in the professional fields (education, nursing, occupational therapy...etc.)
are also more likely to enroll in online courses.(®1). Student major has no effect on first-year
students’ likelihood of taking online courses exdep students in business (p <.05).

Multiple regression models
As can be seen in Tables 9 and 10, the total vaiarplained by the multiple regression
models employed in this study is statistically #igant in all cases and is quite substantial in
many of those cases. For first-year students (T@hlde variance explained by the models
ranges from 12.3% to 32.1%, while for seniorsiitges from 11.1% to 26.2% (Table 10). Of the
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variance explained the largest portion by far usiehts’ use of learning technology. In contrast,
the delivery method of the courses that studemt®arolled in seem to have a statistically
significant, but in most cases unsubstantial impadhe variance explained for the model.

TABLE 9
First-year students’ partitioning of variance foetDeep Learning Scales, Gains Scales, and
NSSE Benchmarks in multiple regression models

Variance dueto: Studentand  Delivery Use of Total
institutionaP  of course$  learning  Variance
characteristics technolog§ Explained
Deep Learning Scales:
Higher Order Thinking .046*** .005*** 116%** 167%**
Integrative Learning .050%*** .008*** 199*** 25 7***
Reflective Learning .032%** .001 .090*** 123%**
Gains Scales:
Person and Social 070+ 007+ 12gek .206***
Development ' ' '
Practical Competence Q75%** .009*** 164%F* 248%**
General Education .059*** .010*** 126%** =S e
NSSE Benchmarks:
Academic Challenge .085*** .008*** 144%** 237***
Ac.tlve and Collaborative 096+ 004%* 185 %k .285%**
Learning
Supportive Campus 0764 0135+ 102% 1977

Environment
Student Faculty Interaction .106*** .001 214%%* 321%+*

#Student characteristics include: gender, enrollrstatts, parents’ education, grades, SAT scomssfer status, age, membership in a
fraternity/sorority, whether or not a student SEEM field, race-ethnicity, and U.S. citizenship.

® Institutional characteristics include: Carnegassification and control.

°Delivery of courses included: the percentage ofsesia student was taking online and the percenfagmirses a student was taking face-to-
face with web-components.

dUse of learning technology included: a single scalmbining the seven questions asking studentst &imouoften they used certain course-
related technology.

*k p< Ol, *kk p< .001
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TABLE 10
Seniors students’ partitioning of variance for beep Learning Scales, Gains Scales, and NSSE
Benchmarks in multiple regression models

Variance dueto: Studentand  Delivery Use of Total
institutionaP  of course$  learning  Variance
characteristics technolog§ Explained
Deep Learning Scales:
Higher Order Thinking .032%** .005*** .106*** 143%**
Integrative Learning .069*** .012%** 1 70%** 251 x**
Reflective Learning .038*** .007*** .066*** I i
Gains Scales:
Person and Social 09 *+* 004*+* 11gre* 214%**
Development ' ' '
Practical Competence .069*** .013%** 138x* 220+
General Education .078*** .009*** .089*** G
NSSE Benchmarks:
Academic Challenge .045%** .013%** 132%x* .190%***
Active and Collaborative 082w+ 01 5%+ 165++* .262%**
Learning ' ' '
Supportive Campus 065+ 008*** 085 .158***
Environment ' ' '
Student Faculty Interaction 074%** .010*** 161%* 245%F*

#Student characteristics include: gender, enrollretattis, parents’ education, grades, SAT scomassfer status, age, membership in a
fraternity/sorority, whether or not a student 8EEM field, race-ethnicity, and U.S. citizenship.

® Institutional characteristics include: Carneggssification and control.

Delivery of courses included: the percentage ofsesia student was taking online and the perceofagmirses a student was taking face-to-
face with web-components.

dUse of learning technology included: a single scalmbining the seven questions asking studentst &imouoften they used certain course-
related technology.

*k p< Ol, *kk p< .001

In all these models, the relationship between fisewurse-related technology is positive

and relatively strong. Table 11 displays the retatnfluence of learning technology with other
forms of engagement and students learning.
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TABLE 11
Net effect8 of use of learning technology on the Deep Lear@ngles, Gains Scales, and NSSE
Benchmarks in multiple regression models

Variance dueto: First-Year Students Seniors
Deep Learning Scales:
Higher Order Thinking ++ ++
Integrative Learning ++ ++
Reflective Learning ++ +
Gains Scales:
Person and Social Development +++ +++
Practical Competence +++ ++
General Education ++ +
NSSE Benchmarks:
Academic Challenge + +
Active and Collaborative Learning ++ ++
Supportive Campus Environment + +
Student Faculty Interaction +++ +++

aTable reports results from ten multiple regressmmuels (one per row). Student level controls inelgender, enrollment status, parents’
education, grades, SAT scores, transfer stagies membership in a fraternity/sorority, whethenot a student is a STEM field, race-
ethnicity, U.S. citizenship, the percentageamirses a student was taking online and the pegemf courses a student was taking face-
to-face with web-components.. Institutionahtrols include Carnegie classification and control.

+ p < .001 and unstandarized B > .3 ++ p < .00lwrsdandarized B > .4 +++ p < .001 and unstandaize .5

Discussion

The first research question asked: How often diegelstudents in different types of
courses use the Internet technologies for coullséerktasks? First, it is important to note that
most students had classes that were entirely tinfyain the classroom. Very few were enrolled
in all online courses and few were enrolled in Igdanly or hybrid and online classes. Our
finding is consistent with the perception that stuts who took online courses were more likely
to use the Internet technology to enhance theinieg and communication with faculty and
other students. Our results also indicate thatesttsdwho took hybrid courses more frequently
utilized web-based library resources in completingignments than students who took only
online or face-to-face courses. Although the canighis result is unknown, it does point out a
fact that not all students who took online coulm@saware of the learning resources that are
available to them. Institutions must do a bettértmensure that students who took online
courses are provided instruction on how to acdess$etarning resources that are available to
them online and offline. Institutions must also\pde personal assistance in dealing with
academic difficulties and technical problems tarmktudents who do not have the benefit of
personal contacts with faculty and fellow classmat® in the face-to-face classrooms.

Our second research question asked: Do individudirsstitutional characteristics affect
the likelihood of taking online courses? The resoftour HLM analyses indicate that individual
and institutional characteristics do have smalldigmificant effects on a student’s likelihood of
taking online courses. We understand that therenarey personal and institutional factors that
can affect a student’s course taking behavior am@ng not trying to imply a casual relationship
in our study. Personal factors like jobs, childegand finances can have significant impact on a
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student’s decision of which type of courses shdwdar she take. Nevertheless, we did find that
some types of students, like ethnic minorities pad-time students were more likely to take
online courses. We also found that senior collégdents majoring in professional fields more
frequently enrolled in online courses than studehtsther fields. Do minority and part-time
students take online courses because online cooiffeedetter quality of education or because it
is more convenient? If the reason is for convergenand it probably is — then the institutions
must take the responsibility to ensure online sttsleeceive high quality education and related
resources like social interaction with faculty aster students and opportunities to receive
personal assistance from faculty and staff. If aofther form of educational segregation may
happen as more and more minorities and part-timéng students elect to take online courses.

Finally, in our third research question we askede®the relative amount of technology
employed in a course have a relationship with studegagement, learning approaches, and
student self-reported learning outcomes? Whileshrwaild be hesitant to suggest a causal
relationship between the use of information tecbgpland deep learning, gains, and other forms
of engagement, our results are suggestive. Spaltyfithese results suggest that even after
controlling for student and institutional charastehere is a relationship that exists between
students who engage in course-related technologyrenrse who engage in other ways.
Additionally, there appears to be a relationshipveen technology use and learning and other
gains. It would seem that the use of course-rel@elthology is another important concept under
the umbrella of student engagement. Comparingtsefoim the models for first-year students to
those for seniors also suggests that use of teapdlas a stronger impact earlier in the college
experience. Perhaps integrating technology intoyéevel courses could be beneficial in
encouraging engagement in other ways and learningliege.

Limitations

The most significant limitation of this study isatithe results are largely based on
responses to an experimental set of questionsitbatlatively untested for their psychometric
properties, including validity and reliability. Whithe questions have face validity, the
researchers have not yet performed qualitative ssth as cognitive interviews to ensure that
respondents understand the questions in the marieaded by the researchers. Additionally,
institutions participated in this study were natdamly selected from the pool of four-year
colleges and universities in the United Statediaum the institutions participating in NSSE in
2008. Although the sample does cover a wide rafgegber education institutions in terms of
the Carnegie classifications, size, control, afmhnicity, one must be cautious when
generalizing the results to this study to any palér institution. Lastly, a large sample size like
we have for this study (total of 17,819 first-yaad senior students) can be both a blessing and a
curse. On the one hand, a large randomly seletueérst sample improves the external validity
of this study. On the other hand, a large sampke Isas the potential of making all statistical
tests significant. From our point of view, howeweg believe the benefits of a large sample
outweigh the disadvantages.
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Conclusion

Overall, the results of this study point to a pesitrelationship between course-related
technology use and student engagement. Not onyyutttents who utilize the Internet and online
technology in their learning tend to score higlmethie traditional student engagement measures
(e.g. level of academic challenge, active and bolative learning, student-faculty interaction,
and supportive campus environment), they also are tikely to make use of deep learning
approaches like higher order thinking, reflectiearhing, and integrative learning in their study.
They also reported higher gains in general edutagicactical competence, and personal and
social development. These results are encouraging that technology has a positive impact on
student learning and engagement. On the other Im@mdiechnology also brings new challenges
for higher education institutions. As more and mminorities and part-time students elect to
take online courses, ensuring the quality of onidacation becomes a mandate for social
equity. It is also the responsibility of the ingtibn to make certain that all online students
receive adequate academic and technological suppdrthey are made aware of all the online
and offline resources available to them. Nobody ld@eny the fact that computers and Internet
technology have offered educational opportuniteesriany people who would otherwise be
excluded from the traditional higher education egstNow we must not only provide
educational opportunities but also the highest atioical quality for students old and young,
White and nonwhite, rich and poor, and talenteddisdbled.
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APPENDI X
NSSE 2008 Online L earning Experimental 1tems

1. During the current school year, how many counse® you completed in total?
(Use a drop down menu for student to select fraim ZD or more)

2. During the current school year, about how mdrthese courses used the Web or Internet as
the primary method to deliver course content?
(Use a drop down menu for student to select fraim ZD or more)

3. During the current school year, about how mdnyoar courses were conducted face-to-face
but had a Web component designed to promote irttensamong students and instructors?
(Use a drop down menu for student to select fraim ZD or more)

4. In your experience at your institution during turrent school year, about how often have you
done each of the following?

Discussed or completed an assignment using a Very Often Often Sometimes Never
"synchronous' tool like instant messenger, online

chat room, video conference, etc.

Discussed or completed an assignment using an Very Often Often Sometimes Never
"asynchronous' tool like e-mail, discussion board,

listserv, etc.

Asked for help from a tutor or other students Very Often Often Sometimes Never
outside of required class activities

Participated in discussions about important topicsvery Often Often Sometimes Never
related to your major field or discipline

Participated in course activities that challenged yVery Often Often Sometimes Never
intellectually

Participated in a study group outside of those  Very Often Often Sometimes Never
required as a class activity

Participated in discussions that enhance your  Very Often Often Sometimes Never
understanding of social responsibility

Used your institution’s Web-based library Very Often Often Sometimes Never
resources in completing class assignments

Participated in discussions that enhance your  Very Often Often Sometimes Never
understanding of different cultures

Used the Internet to discuss with an instructor ~ Very Often Often Sometimes Never
topics you would not feel comfortable discussing

face-to-face or in a classroom
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