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Abstract— Fostering interaction in the online classroom is an important consideration in ensuring that students actively create their own knowledge and reach a high level of achievement. This study focuses on fostering interaction through course features selected for this purpose in an online introductory nutrition course offered in a public institution of higher education in Hawai‘i, USA. Features included synchronous discussions and polls in scheduled sessions, and social media tools for sharing of information and resources. Qualitative student feedback was solicited in response to the new course features. Findings indicated that students who attended monthly synchronous sessions valued live interaction with peers and the instructor.  Issues identified included technical difficulties during synchronous sessions, lack of participation on the part of fellow students during group discussion and inability to attend synchronous sessions due to scheduling conflicts. In addition, few students made use of the opportunity to interact via social media. While students indicated that there was value in the interactive components of the online introductory nutrition course, several areas in which improvement may be made remain. Future studies may explore potential solutions to the issues identified with new course features to further promote interaction in the online introductory nutrition course. 
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I.  Introduction 

Engaged learning, or learning that is instructor facilitated and student focused, is a topic of importance in today’s learning environment, which increasingly incorporates technology to facilitate the knowledge construction process. The importance of engaged learning has been emphasized for many years by a number of learning theorists, who underscored the idea that students learn most effectively through operating jointly and engaging in discussion with fellow learners [1]–[3]. Learner engagement has been found to be linked positively to desirable learning outcomes such as critical thinking and higher grades [4]. As student engagement is developed through interaction [5], fostering interaction in the classroom is an important consideration in ensuring that students actively create their own knowledge and reach a high level of achievement.
In online courses, in which learner isolation and dropout is more likely to be an issue, interaction is a key component of fostering learning [6]. Although content may have been the main focus of online courses in the past, interaction is now recognized as playing a crucial role in stimulating learning [7].  Activities that involve collaboration and sharing of ideas among students promote a deeper level of thought and create meaning for the learner [6]. Previous studies have identified three types of interaction that support learning in online courses: 1) interaction with content, including the ability of learners to access, manipulate, synthesize, and communicate content information; 2) interaction with instructors, or the ability of learners to communicate with and receive feedback from their instructors; and 3) interaction with classmates, such as the ability of learners to communicate with each other about content to create an active learning community [8]. 
In designing distance education courses, strategies to encourage interaction must be employed to create the most effective learning environment. In the fall semester of 2011, the University of Hawai‘i at Mānoa offered its first online introductory nutrition course, which was subsequently offered every following semester. Course content was presented in both synchronous and asynchronous format. Live synchronous sessions offered four times during the semester were the main course component allowing for interaction, during which a variety of activities were included, such as group presentations addressing various course topics. While students taking the course in the two most recent semesters indicated in qualitative reviews of the course that synchronous sessions were useful, a desire for increased participation in the sessions on the part of the students was expressed, as well as group discussion and possibilities to interact with peers through other avenues outside of sessions. The aim of the research presented in this paper was to evaluate course features selected to further foster interaction in the online introductory nutrition course. Based on student feedback on the new interactive components, suggestions for components to retain as well as possible improvements are made. 
II. Methods
This study used a 3 stage qualitative procedure to foster interaction: 1) Issue identification and strategy proposal, involving review of student feedback from previous semesters during which the online nutrition course was offered; 2) Strategy implementation, which entailed implementation of selected pedagogical strategies; and 3) Feedback solicitation, which consisted of solicitation of qualitative student feedback in response to the new course features. The first stage was conducted with data from the fall 2012 and spring 2013 semesters, and stages two and three were conducted in the fall 2013 semester. The protocol was approved by the Institutional Review Board of the University of Hawai‘i at Mānoa.   
During the 2012-2013 academic year, the online introductory nutrition course was offered once per semester. The course content was presented asynchronously in the form of weekly modules available through Laulima, a Sakai-based learning management system used throughout the University of Hawai‘i system. Weekly modules included recorded lectures and review activities that students were able to complete independently and at their own pace, as well as videos from external website, readings from external website and textbook reading assignments. Students were required to participate in weekly discussions online with set weekly deadlines, which involved posting a response to a question posed by the instructor related to the content of the week’s module. Students were also required to complete weekly quizzes with set deadlines, as well as two midterm examinations and a final. Each semester, four synchronous sessions using the Blackboard Collaborate system, a web conferencing tool, were also integrated into the course to allow for live interaction online. During each session, students, who had been previously assigned to work in a group on a specific topic, gave presentations to the instructor and their peers. Although sessions were mandatory, some students had a scheduling conflict at the time of the sessions, resulting in not all students being able to attend. Those who were not able to attend were offered an alternate assignment to complete. Upon conclusion of each session, recordings were shared on the course site for viewing. To obtain feedback on the course content and setup, students were asked to complete a course evaluation midway through the course, as well as at the end of the semester.

A. Issue identification and strategy proposal  
To identify any issues related to the synchronous sessions as the main component of the course allowing for interaction with classmates and the instructor, teaching evaluations from fall 2012 and spring 2013 were reviewed for comments specific to the synchronous sessions. In reviewing these comments, the following issues were identified: 1) Students indicated that it was difficult to focus during the session due to limited opportunity for participation on the part of observers; and 2) Students had difficulty working in a group on a presentation when no interaction in person was possible.  To address these difficulties, students made the following suggestions: 1) Use available web conferencing tools for group discussion during the synchronous sessions to encourage peer participation; 2) Eliminate group work, and find other ways to make class interactive; and 3) Create an online forum for ongoing discussion that is always available to see what peers have to say about course topics and assignments—unlike a synchronous session, which only occurs at certain times.  
B. Strategy Implementation
To adapt the course to further foster interaction in response to student comments from the 2012 – 2013 academic year, several strategies were identified and implemented in the online introductory course offered during the fall 2013 semester. First, rather than requesting that students give presentations in groups during the synchronous sessions, session agendas were altered to include small group discussion sessions and a brief instructor-led review session utilizing online breakout rooms. To help students gain familiarity with the live web conferencing tool, a brief review of how to interact in the online environment was added at the start of each session. This review included an overview of how to use the icons displayed in the Blackboard Collaborate system, such as the chat box, the whiteboard, and the microphone.  Students were encouraged to make use of all of these tools to communicate. Following this review, polling questions related to the content of the week were posed that required students to respond to multiple choice or true/false items as a class, as well as discussion questions that students first addressed in breakout rooms with three to four students per room, and then as a class. During the discussion in breakout rooms, the instructor moved between rooms to stimulate discussion and listen to points raised. Those who were not able to attend the session had the option of completing an alternate assignment for credit, which involved composing a one-page response to a question related to the content of the synchronous session. In addition, a course Facebook group was created to provide students with an outlet for interaction outside of the designated class times.  Students were encouraged to become members of the group and to use it to share resources related to the course and interact with fellow students and the instructor. On a weekly basis, the instructor posted news articles and information related to course content on the group’s homepage.  
C. Feedback solicitation
To obtain student comments on the new course features, students completed an online survey using surveymonkey.com at the end of each synchronous session. The survey collected feedback on: 1) aspects of the session that helped students to participate and/or learn; 2) if there was anything about the session that made it difficult to participate and/or learn; 3) suggestions for improving the session. In addition, they were asked to complete a mid-semester survey administered via the Laulima system in week 8 of the semester. Survey items included: 1) what aspects of the course students liked the best; 2) what aspects of the course students liked the least; 3) suggestions for improvements to the course. No incentives were provided for completion of the surveys.   

III. Results
A. Student demographics
Student demographics are presented in Table 1. Very few freshmen were enrolled in the course, and approximately 60% of the students in the course were male.  
Table 1. Demographic characterstics of students enrolled in an online introductory nutrition course (n=56)
   Number
            %

	Major

KRS, Hlth/Exer Sci & Lifest Mga
Business

Pre-Nursing/Nursing

Family Resources

Engineering 

Travel Industry Management

Education

Other—Natural Sciences

Other—Arts & Humanities

Other—Social Science
Undeclared 
	8

7

6

6

2

1

1

3

3

12
7 
	14

12.5
11

11

 4
 2

 2

 5

 5

21
12.5

	Class Standing

Freshman
Sophomore

Junior

Senior
	2

19

17

18
	 4

34

30

32


a Kinesiology & Rehabilitation Science, Health, Exercise Science & Lifestyle Management  
B. Survey Results
While there were 56 students enrolled in the course, not all attended the synchronous sessions due to scheduling conflicts or other reasons. The number of respondents to the surveys at each session is indicated in Table 2. Fifty-two responses to the surveys after the four sessions were recorded in total. When asked to report the aspects of the session that helped them to participate/learn, 36 (72%) respondents mentioned the group discussion that was conducted in breakout rooms and as a class. Four (8%) students mentioned the ability to communicate verbally with fellow students and the instructor, and four (8%) mentioned the ability to communicate in written format using the chat box and whiteboard. Results clearly indicated that students valued live interaction with peers and instructor. Students not only liked to be able to discuss in groups with their peers, but also to interact using polling, and to hear the instructor's voice. With regards to aspects of the session that students reported made it difficult for them to participate/learn, 13 (26%) respondents mentioned technical difficulties such as losing internet connection, or experiencing delays due to the connection, and seven (14%) mentioned lack of participation on the part of fellow students during group discussion. With regards to student participation, comments highlighted the fact that there was often a lack of response from others in the breakout rooms and periods of silence, and in some cases only one or two students participated in the group discussion as a class. When asked to provide suggestions for improving the sessions, the majority (60%) of respondents stated that they did not have any recommendations for changes to be made. The most common suggestion, given by four (8%) respondents, was to increase student participation. One (2%) student also mentioned allowing students to have the option of exclusively using the chat box rather than the microphone to contribute to the discussion if they prefer not to speak. Selected responses that represent the general findings of the survey are presented in Table 3. 
table 2.  number of attendees in synchronous sessions and respondents to survey conducted mid-semester and post-synchronous sessions in an online introductory nutrition course  
	Number
	Number of Attendees
	Number of Respondents

	Session 1 Survey 
	22
	18

	Session 2 Survey
	15
	14

	Session 3 Survey
	13
	12

	Session 4 Survey
	9
	8

	Week 8 Survey
	N/A
	44


Similar comments were found in the week 8 survey with regards to the interactive components of the course. When asked what aspects of the course students liked the best, four (9%) students mentioned the course components that involved interaction with peers and the instructor. These included the responsiveness of the instructor to e-mail inquiries, the weekly discussion posts required, and the synchronous sessions. Fifteen (34%) students mentioned the flexibility and/or convenience of the class in terms of being able to complete assignments at their own pace in a location of their choosing, and nine (20%) mentioned the applicability of the material to real life. In terms of aspects of the course students liked the least, five (11%) students made comments related to interaction in the course. Of these, two students mentioned scheduling conflicts that prevented attendance at synchronous sessions, two stated that there were not enough opportunities for interaction, and one mentioned lack of participation on the part of fellow students during group discussion. With regards to suggestions related to the interactive components of the course, three (7%) students suggested having more opportunities for discussion, two (5%) students suggested scheduling synchronous sessions to accommodate student schedules, and one (2%) student mentioned shortening the session. Selected responses representing the general findings of the survey are presented in Table 4. 
Only eight students joined the course Facebook group, and no students created posts on the homepage or responded to the posts created by the instructor.  
Table 3.  selected responses from surveys after synchronous sessions in an introductory nutrition course  

	Survey item
	Selected responses

	What aspects of the session helped you to participate and/or learn?
	Discussion questions helped me go into specific details about vitamin deficiencies and gave me the chance to participate with my classmates.

Being put in groups to discuss questions and hear other people's opinions.
Being able to communicate with my fellow classmates. The professor gave feedback herself about the discussion topics. 
Group work and polls are very helpful.

The white board and chat, because the microphone died out or something.

	Was there anything about the session that made it difficult to participate and/or learn?
	The session froze on me so I had to exit and enter again during the discussion time and missed out on part of the discussion.

The computer kept crashing and it was so slow.

Something that was difficult was to wait for other people in your group to respond to what you post or say. Some people don’t want to respond and just want to sit around and listen.

Breakout sessions. Some of my members were not participating.

	What suggestions do you have for improving this session?
	So far everything is easy to access. 

I would rather type in the chat box than have to speak.

More participation from students in the discussion. 


Table 4.         selected responses from mid-semester survey in an introductory nutrition course  
	Survey item
	Selected responses

	What do you like best about this course?
	I like the fact that the professor is on top of responding back to students’ emails and being able to help them when needed.  Most professors that I took for online classes were not as expedient. 

I feel like I'm learning and with the discussion posts its fairly interactive for being an online course.

I like the weekly discussions and sessions that we have as a class because it gives this distance education course the chance to actually interact with my fellow classmates. I also like that even though this is a DE course I can still receive the help that I need from the professor.
I like that this course is online. I have the power of when I can work on the assignments and study each module.
Knowing what types of foods that I need to eat more and less of is exceptionally important to me and this course helps me to decide that and choose what nutrients I need.

	What do you like least about this course?
	I would have to say the sessions that we have to do on line. I feel that they are sometimes counterproductive because not everyone participates when we are discussing. Sometimes when we break into groups only one person will discuss the question. 

There is not much interaction between my peers since it is an online class. I tend to be more engaged in a subject when I am around my peers.

I think that what I like least is not being able to attend synchronous sessions

	Please give suggestions on improvements for this course.

	More supplements, active discussions, etc. to engage people in the online course.

Easier quizzes and shorter synchronous sessions.

Have more synchronous sessions. I feel that I learned a lot in the last one. 


IV. Discussion
In reviewing student feedback, it appears that those who were able to attend the live sessions benefited from the extra interaction and discussion with peers and the instructor. However, the issue of inequality arises, as not all students were able to attend these sessions due to scheduling conflicts or other reasons. Although recordings were shared on the course site upon conclusion of each session, viewing a recording is not equivalent to having the opportunity to engage in live conversation with peers.  Less than half of the students enrolled in the course were in attendance at the first synchronous session, and the number of students in attendance in the sessions decreased as the course progressed.  Of note, students were able to enroll in the course even if they had a scheduling conflict at the time of the sessions, and were always offered an alternate assignment. This situation resulted because it was not possible to add the scheduled times for the sessions, which did not have a physical location at the university, to the registration system to prevent students from scheduling concurrent classes. As a number of students indicated they could not attend due to a time conflict, scheduling of the sessions to accommodate as many students as possible should be considered. For this course, sessions were always scheduled on the same day of the week at the same time; a greater number of students may be able to attend if sessions are scheduled on varying days and times.  Alternatively, enrollment could be restricted to only those students who are available during the scheduled times for the sessions and attendance could be made mandatory.  
Apart from difficulties in maximizing student attendance in the synchronous sessions, another issue that students frequently cited was lack of participation on the part of fellow students during the sessions. Many students, although attending the live session, still passively “sat around” and were not actively engaged. They did not type in the chat box nor use the microphone to talk to peers during the discussion in breakout rooms, which involved responding to a question related to the week’s content. As a previous study suggests, the instructor must be proactive with regards to student participation during synchronous sessions [9]. To determine which students are not fully engaged in the sessions, it is possible to record the sessions and review the recordings to target those who may need additional encouragement.  If there are a large number of students in the sessions, however, this may prove to be a challenge [9]. The presence of a few facilitators roaming from room to room to monitor as well as encourage participation may help in this regard. It is also important for instructors to build in technical training and support for students to reduce the negative impact of technical issues as well as to include opportunities to simulate face-to-face interactions. The lack of face-to-face human contact in the virtual classroom may increase the transactional distance, reducing students’ sense of belonging and participation [9].  While instructors must strive to promote participation in the online classroom, students also share the responsibility for interacting online. One possibility for reminding students of the importance of participation during synchronous sessions may be to request that they sign a contract at the start of the course outlining their responsibilities as students in terms of online interaction. In addition, a point value could be assigned to the contributions students make during the sessions.
Scholars in the field of online teaching have proposed some possible solutions to the above issues. The Phases of Engagement framework [6] provides additional guidelines to increase student comfort in the online environment and promote participation. In the first phase, the instructor provides activities that help learners to get to know one another and feel comfortable in the online environment, such as icebreakers and a review of Netiquette rules. While a review of how to interact using the Blackboard Collaborate system was included as part of each synchronous session, activities such as icebreakers were not incorporated, and these may have increased comfort levels for greater participation in subsequent sessions.  In phase two, the instructor forms dyads of learners and provides activities that require sharing of ideas.  Phase three involves activities in small groups, such as role playing and debates.  In the final phase, activities are learner-led, and may take the form of group presentations or learner-facilitated discussions. To increase student participation during the sessions, it may be helpful to progress through these phases, requiring students to interact in different capacities, first using informal icebreakers, then in pairs, and finally in larger groups. As the semester progresses, varying activities related to each stage could be incorporated for variety and also to encourage participation. 
In addition to live synchronous sessions, an outlet for interaction outside of the designated class times was recommended. Although a course Facebook group was created and students were reminded to join the group in the first week’s module and the first two synchronous sessions, few students added themselves to the group, and no students created posts on the homepage. Given that this was an optional activity, it may be that students did not perceive the benefit in participating in the group in addition to all of the required activities in the course. It is also possible that students may not have wished to participate in the group due to the inclusion of the instructor as a member. Students also may not perceive Facebook as a useful tool for classwork-related purposes, and may believe the site is most appropriate for personal or social interaction. A previous study exploring student perspectives on the use of social networking sites for classwork found that most students were not particularly enthusiastic about the use of Facebook to connect with faculty and students [10]. As several studies have demonstrated that use of social networking sites improves the learning experience by enabling interaction, collaboration, active participation, resource sharing, and critical thinking [11]–[13], a second attempt to incorporate Facebook into a future course is warranted.
V. Conclusion

Students indicated that there was value in the interactive components of the online introductory nutrition course; however, potential for improvement still exists, particularly in terms of increasing attendance and participation in synchronous sessions. Future studies may examine strategies to address these issues and assess any changes in student performance with greater online interaction.
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