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Abstract 
This paper presents research that explored international students' experiences of studying in hybrid 
online courses, how these students from different cultural and linguistic backgrounds encounter those 
environments. It examines teaching, learning and cultural aspects of student engagement with the 
components of hybrid online learning.  

We report on a study performed in our university’s two-year Medical and Bioinformatics graduate 
program. Technology in the computer lab is an essential and integral part of the curriculum.  

The goal of our study was to monitor the quality of the course delivery with a focus on cultural 
differences to see if any particular group (gender, major, first year/second year, domestic/international) 
responded differently to the offering, so that we could adjust the presentation of the material. A 
statistical analysis of the respective parameters has been performed. 

From fall 2014 until winter 2017 141 students were enrolled into two studies, one with only online 
hybrid students and one with both face-to-face and online hybrid students. We use as outcome the 
performance of the students in the respective assignments and at differences regarding country of 
origin, performance level and gender. While the results are mixed, they in general confirm results of 
similar studies with online students.  

We are cautious in interpreting the results. It seems that changes we made to the delivery, e.g., the 
composition of project teams, had some effect, but the difference is not conclusive yet. The findings 
suggest that the quality of learning for all students might be improved by constructing a culturally 
inclusive online learning environment. There is strong suggestive evidence that our international 
students might benefice more from a face-to-face environment.  

Keywords: Online learning, hybrid learning, blended learning, graduate education, international 
students, learning with technology. 

1 INTRODUCTION AND BACKGROUND 
During the last decade international students have become an important asset to many U.S. 
universities, both through the income they provide and the diversity they bring to student populations. 
Furthermore, they might play a critical role in sustaining quality science, technology, engineering and 
mathematics (STEM) graduate programs. However, studying in a foreign country can be challenging 
and may require students to adapt to unfamiliar educational cultures. Additional challenges are raised 
with the integration of online technologies into higher education.  

Online education (also called distance learning or e-learning) can be informally defined as “the 
delivery of education using computers and the Internet”, and as “a mode of instructional methodology 
in distance education.” [1]. It “differs from traditional education because students are not required to 
visit an actual classroom and listen to an instructor face-to-face.”[2] Hybrid online or blended courses 
have a face-to-face component. A fully online course does not have any requirement to travel for an 
on campus class meeting, while a hybrid or blended course has on campus, in-seat or face-to-face 
class meeting requirements. An online or hybrid course can have a synchronous (meaning all students 
and faculty access the course at the same time) or asynchronous requirement (or both) (compare [3]).  

Online education is especially beneficial to working adults for instance in the health care sector who 
cannot attend class or only under severe difficulties due to time constraints. Furthermore, online 
education allows students to learn at their own pace, gain more one-on-one access to their instructors, 
and potentially earn degrees in less time or more efficiently than it would take to attend traditional 
courses because of less overhead (no or almost no commute etc.). See also [4, 5, 6].  
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This paper presents research that explored experiences of international students while attending 
hybrid online courses. Furthermore, we wanted to investigate how these students from different 
cultural and linguistic backgrounds encounter those learning environments and to assess the extent to 
which cultural factors impact on learners' engagement with online learning. 

Goodfellow et al. [11] describe results of a survey of international students in a course offered online 
by the United Kingdom Open University. The authors identify four distinct categories (“cultural 
otherness”, “perceptions of globality”, “linguistic difference”, and “academic convention”) as a result of 
their survey. We found that these four categories were helpful in our research to characterize 
challenges that our international students face and that could impede their learning progress. Online 
distance education courses as ours for example are designed based on principles that are derived 
from social constructivist theories of learning. They usually incorporate teaching strategies that require 
learners to collaborate, communicate, explore, and reflect (see Lebow, [12]). Based on these theories, 
learning is understood as an active, constructive process through which the learner creates new 
knowledge based on available cognitive resources, typically by obtaining information from the 
learner’s environment and integrating it with the information stored in memory (compare [13]). 
Therefore, constructivist and collaborative approaches are the most appropriate ways to manage 
online discussion groups ([14]).  

Our online hybrid courses are based on teaching strategies that require learners to collaborate, 
communicate, explore, and reflect. Learning is viewed as an active, constructive process through 
which the learner creates new knowledge based on available resources.  

The assessment of students was done partially through online discussion, by midterm and final 
exams, a group project resulting in a research paper, a face-face paper presentation, a reflection 
paper on project management, weekly online discussions and a discussion leadership requirement 
with graded participation or lab tests. All tests were face-to-face. To measure cultural differences, 
student had to assess their peers and themselves and how may hours they worked on projects (self 
reported). In some classes we allowed the students to choose the project partners, in others the 
instructor determined the team members to enforce cross cultural collaborative learning. We also 
determined the participation in extracurricular activities.  

In the hybrid online classes, we used as an additional evaluation tool the Quality MattersTM Rubric 
Standards questionnaire. We added six additional questions including major, gender, and if 
international student.  

For a better understanding of our results, we first introduce those parts of our program that seem to be 
necessary to understand the discussion later in the paper. 

1.1 GVSU’s Medical and Bioinformatics Masters Program  
Grand Valley State University (GVSU) developed 2002-2004 a new Professional Science Masters 
(PSM) program in Medical and Bioinformatics (MBI). “The Professional Science Master's (PSM) is an 
innovative, new graduate degree designed to allow students to pursue advanced training in science or 
mathematics, while simultaneously developing workplace skills highly valued by employers.” [7]  

The Medical and Bioinformatics program features a curriculum that it is interdisciplinary in nature, 
promotes “soft skills”, and has a mandatory business/industry internship component. The length of the 
MBI program is 1 ¾ to 2 years and includes a 1-1 ½ semester internship. Students come from 
technical disciplines as computer science, statistics, mathematics, or from the life sciences as biology, 
medicine, nursing, physician assistants, or related fields.  

The curriculum is based on a common core for Bioinformatics and Health Informatics (see Shortliffe et 
al. [8]), assuming that there is a common methodological basis for both disciplines that includes 
(among others) large database design, development and management, user interface design, data 
mining and health analytics. These core courses should allow for synergy between disciplines, and 
eventually allow students from diverse backgrounds to work together in teams. Several common core 
courses including “Introduction to BioMedical Informatics” are shared with two other PSM programs 
(biostatistics and biotechnology) as well as the computer information systems and data science 
graduate programs. 

One of the underlying assumptions of the program is to develop a common learning environment for 
students from different disciplines who later will work together in project groups. One goal is to expose 
students from the biological and life sciences to those who are methodologically oriented to develop a 
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mutual understanding of the different problem solving skills and cultural differences. The online course 
development and the challenges in connection with it are described elsewhere (see [9]). 

2 METHODOLOGY   
We report on a study performed in our university’s Medical and Bioinformatics (MBI) program, a two-
year graduate program with a minimum of 36 credits that includes a 1-1 ½ semester internship. 
Technology in the computer lab is an essential and integral part of the curriculum. 

Our study included two online hybrid classes of the program (both asynchronous), “Introduction to 
Medical and Bioinformatics” (intro) and “Knowledge Discovery and Data Mining“ (KDD). A mix of 
majors from medical and bioinformatics, computer information systems, and other disciplines take 
both classes. While mostly first year students take the first class, mostly second year students take the 
other.  

The assessment of students was done partially through Blackboard by midterm and final exams, a 
group project resulting in a research paper, the paper presentation, and a reflection paper on project 
management in both classes. To accommodate for the online hybrid format, the intro class had weekly 
online discussions and a discussion leadership requirement with graded participation, while the KDD 
class being more technical in nature had lab tests instead. All tests were face-to-face.  

The goal of our study was to monitor the quality of the course delivery and to see if any particular 
group (gender, major, first year/second year, domestic/international) responded differently to the 
offering, so that we could adjust the presentation of the material. 

As evaluation tool we used the Quality MattersTM Rubric Standards questionnaire, Fifth Edition, 2014 
(https://www.qualitymatters.org). After the first evaluation and discussions with students, we added six 
additional questions including major, gender, and if international student (see figure 1). The 
questionnaire was administered at the same time as the final exam. 

What is your major?      MBI/CIS/Other 

Please indicate your gender       Female/Male 

Are you a domestic or international student?                 Domestic/international 
Figure 1. Questions added to the Quality MattersTM Rubric Standards questionnaire 

To identify challenges for our international student learners we mapped our findings onto the four 
distinct categories identified by Goodfellow et al. [11]: “cultural otherness”, “perceptions of globality”, 
“linguistic difference”, and “academic convention”. Since the goal was to identify differences in 
international and domestic students that impede the learning progress in online hybrid classes, we set 
up a second study with the goal to compare performance in online environment and in a face-to-face 
environment. The idea was to compare different assignments and identify those that get different 
results and identify the Goodfellow categories that might be the source for the different performance of 
the student learners. We chose the introductory class CIS 661, because here a possible effect would 
be most pronounced. In the CIS 635class that is taken later in the program, a potential effect might not 
be seen as clearly, because students potentially have been more adapted at that stage. The face-to-
face class is taught by two instructors, but only one uses the same assignments as in the online hybrid 
class. Therefore, we selected that section to be compared with the hybrid section. 

3 RESULTS  
The study period lasted from offering the hybrid course in fall semester 2014 until the winter semester 
2017. A total of 154 students attended the introductory class (two sections taught by two different 
instructors in the fall and one in the winter) in that time period and 42 students attended the KDD class 
(196 total). 70% of the students the chose an online learning format were international students, 57% 
medical and bioinformatics, 21% computer information systems, and 21% from other majors. 45% of 
the students were female. A total of 84 students (43%) took the hybrid version of the classes and 112 
took the face-to-face version. The detailed data are found in table 1 below.  
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Table 1.  Breakdown of students in hybrid and face-to-face courses: Fall 2014 – Winter 2017 
The percentages in the N column are taken from the total of 196 students, in the other columns are 

percentages of the respective group (hybrid or face-to-face) – n.s. denotes “non significant” 

Course N (%) International Medical 
BioInf. 

CIS Other Female 

Hybrid 84 (43%) 59 (70%) 48 (57%) 18 (21%) 18 (21%) 38 (45%) 

Face-to-face 112 (57%) 38 (34%) 6 (5%) 34 (30%) 72 (64%) 38 (34%) 

Significance  p<.001 p<.001 n.s. p<.001 n.s. 

The questionnaire was administered only to the hybrid sections (75 students total, 33 intro, 42 KDD). 
In the fall 2015 a serious problem occurred with the administration of the questionnaires to the 
introductory class. Those data were eliminated from the analysis. A total of 88% of questionnaires was 
returned and available for the analysis (N=52).  

Table 2 shows all significant differences in quality scores (Pearson χ2). The answers were tested for 
major, class, preference and gender. The average scores for all questions in each section were not 
significant. We see that most of the differences concern the differences between intro and advanced 
class, which is not specific for international students. Here potentially we see an effect that students 
get used to the online learning format.  

Table 2.  Significant differences in quality scores (Pearson χ2) tested for major, class, preference and 
gender. The average scores for each section were not significant. 

Category Question Comparison p-value 
Learning L1 Instructions Intro vs. KDD < .05 

 L2 Purpose Intro vs. KDD < .01 
 L4 Policies Intro vs. KDD < .05 

Assessment and 
Measurement 

M3  
Grading criteria 

Intro vs. KDD < .05 

 M3  
Grading criteria 

International vs. 
domestic 

< .01 

 M5  
Track progress 

Intro vs. KDD < .01 

Instructional 
Materials 

I2  
Purpose and use 

Intro vs. KDD < .05 

 I6 Required vs. 
optional materials 

Female vs. Male < .01 

Course Activities and  
Learner Interaction 

A1 Activities promote 
achievement 

Intro vs. KDD < .05 

 A2 Activities promote 
opportunities for 

interaction 

International vs. 
domestic 

< .01 

 A3 Feedback on 
assignments 

Intro vs. KDD < .05 

Learner Support S1 Clear description 
of technical support 

Intro vs. KDD < .05 

Accessibility and 
Usability 

U3 Alternative 
access to materials 

Intro vs. KDD < .01 

 U4 readability Intro vs. KDD < .01 

The two main differences in respect to international students vs. domestic are found in question M3 
(“Specific and descriptive criteria are provided for the evaluation of learners’ work and are tied to the 
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course grading policy.”) and A2 (“Learning activities provide opportunities for interaction that support 
active learning.”). Both seem to fit into the “academic convention” category, and this indicates some 
confusion here among the international learners, 

Factor analysis basically one major factor with Eigen value (EV) 25.3 explaining 68.3% of the 
variance. There were 4 EV with EV > 1 explaining 83.1 of the total variance. While the rotated 
component 1 had high loadings in most of the variables, the rotated component had high loadings on 
the Course Activities and Learner Interaction and Learner Support variables and the third component 
seems to relate to the management of the course like readability of the materials etc. None of those 
components seem to have a correlation to either the preference of the students regarding hybrid 
delivery nor if they are international or not. Neither the individual scores, nor the score groups like 
Learner Support, nor the total scores showed any significant difference regarding the preference, the 
major, the origin, or the gender of the student. The factor analysis seemed to indicate that there is a 
larger variability especially in the Learning section of the questionnaire with questions like “Instructions 
make clear how to get started and where to find various course components”.  

When looking at the final grades that domestic and international students received in the respective 
classes, there isn’t a significant difference in the face-to-face class (although there is a slight tendency 
that domestic students might receive better grades and the overall data show that as well), but in the 
hybrid classes there is a significant difference. That might indicate that there is a disadvantage for 
those students (see table 3). The striking difference between domestic and international students is in 
discussion leadership. This may relate to “cultural otherness” or “linguistic difference”. Interestingly, 
there is not much difference in the actual online discussion. For the leadership students have to 
formulate questions relating to the upper levels of Blooms taxonomy, which is much more challenging 
than to participate in a discussion. It looks like that international students have challenges with 
summaries (abstracting scientific papers), but seem to catch on during the semester. Interestingly, the 
students in a hybrid learning environment seem to have difficulty with exams and the group projects, 
while in the face-to-face environment they apparently are doing fine. This could indicate a multitude of 
challenges, for instance, that the students have difficulties with a self determined learning style 
(“academic convention”?).  

Table 3.  Significant differences in quality scores (Pearson χ2) testing for major, class, preference and 
gender. The average scores for each section were not significant. 

Category Test domestic vs. international Hybrid vs.  
face-to-face 

 hybrid Face-to-face  
Discussion 
leadership 

< .01 < .05 n.s. 

1. Summary < .05 n.s. n.s. 
2. Summary n.s. n.s. n.s. 

Midterm Exam < .001 n.s. n.s. 
Project < .001 n.s. n.s. 

Time to finish project n.s. (N=27) n.s. n.s. 
Final Exam < .001 n.s. n.s. 

Online discussion 
participation 

n.s. n.s. n.s. 

Final Grade < .01 n.s. n.s. 

To get a better understanding, we looked at the comments the students entered in the comment 
section of the questionnaire. Looking at the international students, they apparently missed the 
immediate feedback and discussion in class (“academic convention”). They also missed an interaction 
with classmates (“cultural otherness”). Because students were required to participate in a group 
research project in each of those classes, the interaction was limited to the group members. The 
domestic students and those who preferred the hybrid format emphasized the flexible time 
management, for instance that you could learn from home or at your own pace. This became apparent 
early on, so we implemented two distinct steps to remediate the feedback problem. First, we advised 
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international students to take the face-to-face section, if one exists. That was not too successful, and it 
is unclear why. One reason could be that the hybrid section was taught by the program director, and 
that was appealing to international students. The second step was, having a computer lab each week 
in the online part of the course and therefore a physical presence of the instructor in the computer lab 
during the usual class time. As expected, almost all the students that took advantage of that offer were 
international students. Over time, that group shrunk, and there were quite a few international students 
who preferred the hybrid format at the end (26% vs. 22% total). An international student commented: 
”I prefer face-to-face course, but this one was OK because I see the professor on the lab every week”.  

4 DISCUSSION 
We examined the cultural aspects of student engagement with the organizational, technological and 
pedagogical components of online hybrid learning. Our findings suggest a direction to improve the 
quality of learning for all students by constructing a culturally inclusive online learning environment. 

Regarding der Goodfellow categories we seem to see mostly challenges that fit in “academic 
convention” or “cultural otherness”, possibly “linguistic difference”. Especially challenges in “academic 
convention” need to be addressed. 

We modified the conditions as we went along with hybrid classes by closely monitoring the students 
and reacting to their concerns. This should be reflected in the analysis and we have seems adaptation 
effects for instance with the summaries. The difference in grades for the international students in 
hybrid classes is a major concern, and we will address the above mentioned challenges and monitor 
that aspect very closely to see, if it persists. It was also noted that very few students took advantage of 
office hours. Encouraging students to Increase office hour visits might help. There were a few 
comments like “Face-to-face make active discussion with instructor but in hybrid the problem may 
puzzle” (direct citation, language not corrected for publication). While we could make improvement in 
to communicational aspects of the course delivery, it is still unclear how to steer students into section 
that might be most beneficial for them – given there is a choice.  

Table 2 indicates that there were some problems with communication in the earlier courses that were 
significantly improved later (KDD was taught after the introductory class). Unfortunately, the results of 
the second introductory course are not available, but we can assume that most of the students that 
took KDD took the introductory class as well. So there might be some confounding factors involved 
(e.g., getting better used to the unusual format). However, we significantly increased the 
communication with our international students and made expectations even more clear than before. 
The other questions gave mixed results with no clear preference. These communication problems are 
consistent with experiences of other authors reporting about starting similar programs in other 
environments [10].  

We chose to assign groups with the goal to include students with as much diverse background as 
possible to promote the goal of learning in interdisciplinary teams. This automatically meant that they 
don’t work with peers from the same program. On the other hand, they function as a “mini classroom” 
in terms of interaction with other students. From the above mentioned student comments this is 
especially important for international students without preference for hybrid instruction.  

The most striking difference was between domestic and international students: in the beginning there 
was a clear preference of international students for face-to-face classes. Through early feedback, we 
were able to remediate the problem by introducing supervised weekly labs. This made it however for 
part of the students a de-facto face-to-face class. Because there is no clear incentive for international 
students to select a hybrid class, (all international students are full time students) it is unclear why they 
chose that class when there was a choice. The only potential benefit is that they can accept a wider 
variety of student jobs.  

5 CONCLUSION AND IMPACT   
We are cautious in interpreting the results, but the fact that most domestic graduate students work full 
or part time while international students are full time students only has to be accounted for (and most 
likely cultural differences). We made some changes to the delivery as mentioned earlier, but the 
difference in answers is not conclusive yet.  

Two approaches appeared to be successful, focused advising and addressing of cultural issues 
especially in terms of academic expectations, communication, and student attitudes. It is apparent 
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from our analysis that academic and cultural issues needed to be addressed more efficiently for 
international students. Therefore, we implemented the following measures: 1. student applicants for 
the program are screened through Skype interviews, 2. a specific orientation class for new arriving 
international students prior to start of the first semester has been created to familiarize them with the 
US educational system and expectations for graduate students, 3. fostering of a mindset to take 
charge of their education for selected students, 4. close monitoring of student progress, 5. organizing 
student events like a "Meet and Greet Party". From the questionnaire results and personal interviews 
with the students it is apparent that some significant progress has been made. We will continue 
monitoring the students closely.  
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