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Abstract: Future online tutors are facing an increasing need of using interactive tools in their everyday tutoring tasks. The online moderation and communication processes hereby are becoming more and more demanding. Many training programs of online tutors therefore include special training to exercise personal skills. Examples for these trainings are exercises with web-conferencing tools. Feedback hereby is mainly given by the trainers based on their observations and (if at all) in form of simple screen recordings. The potentials of self-evaluation are often limited. The ongoing case study of this paper tries to improve feedback by introducing eye tracking technology. This paper evaluates the potentials of eye tracking whether the provided feedback for training of personal skills might be enriched with gaze data. The paper investigates whether gaze replays, visualizations and statistics of eye movements might offer more comprehensive feedback to online tutors enabling improvement of their skills.
Introduction


Online tutoring is becoming more and more interactive and therefore e-tutors must increasingly apply complex software tools during tutoring tasks. For these tasks mainly a mixture of learning management environments, asynchronous as well synchronous communication tools are applied. In order to be able to deliver optimal tutoring performance e-tutors should have specific personal skills in moderation and communication. For this there is a need of soft skills training, as suggested by (McPherson et al, 2003) online tutors must be “educationalists with information and communication literacy skills that are required to manage and facilitate online learning”. However, what specific skills are needed is widely discussed. Literature shows a long tradition in development of training programs for future online tutors. Early concepts are described by (Salmon, 2004) and (Schröder and Wankelmann, 2002) focusing on the theoretical foundation of required skills. What specific roles e-tutors engage in and what different competencies they need are discussed by (Barker, 2002) and (Denis et al, 2004). (Schulmeister, 2005) even raised the question what the specific eCompetencies and qualification profiles are in which future online tutors must excel. Common within all these approaches is that e-tutors must emerge into tutoring scenarios during training in order to experience communication and moderation at first hand. As suggested by (Rakoczi and Herbst, 2010) training therefore should apply exercises using a mixture of different software tools. Teaching of moderation and communication skills should start with guided use of asynchronous tools such as forums and should head towards synchronous chats and videoconferencing exercises, where tutors actively take over moderation and communication processes. Hereby web-conferencing is regarded as one of the most immersive training methods for practice, as multiple communication channels with high amount of interaction has to be managed by future online tutors. The e-tutoring concept of (Liu and Ko, 2007) backs this approach.


The major drawback of the aforementioned approaches is that mostly the provided feedback is limited. Feedback is either subjective to the trainer’s observational skills or is limited in terms of potentials of self-evaluation. As an example feedback is often provided via simple screen recordings. The learning effect hereby might be limited. It is crucial that future e-tutors can reflect their communication and moderation during the exercises as authentically, as personalized and as close as possible. In order to support this form of self-evaluation the case study of this paper extends simple screen recordings with eye tracking data and provides further visualizations of eye movements. Simply put, gaze data is used to enrich the provided feedback for exercises with complex web-conferencing tools.

Interdisciplinary research between eye movement analysis and videoconferencing is almost exclusively limited to technical aspects. For example, eye tracking was mainly used to detect the gaze of people emerging in videoconferences (Gemmell et al, 2000), to develop eye-controlled cameras (Vertegaal et al, 2003) or simply to ensure eye contact (Grayson and Monk, 2003). Literature search yielded no results for studies in joint field of eye tracking, tutoring training and the application of videoconferencing. Also, studies focusing on the didactical implementation of eye tracking in web-conferencing are sparse. The most similar approach to the case study of this paper was described by (Yalcinalp et al, 2013). The study investigated students using web-conferencing within the purpose of distance education. Students hereby were eye tracked when learning jointly with instructors. The tasks included listening to the instructor, uploading files, sharing screen or answering questions of the instructor. Gaze data was afterwards used to detect areas of highest visual attention and to deduce factors for usability improvements of the videoconference system. Limitations were that students were not actively engaging in tutoring scenarios and that the eye tracking artifacts were not provided as feedback for self-evaluation. Simply put, the main goal of the study was rather the deduction of usability improvements than the retrospective analysis of tutoring competencies or personal skills. The case study of this paper tries to close all these gaps.
Description of the Case Study

The methodological approach of this case study is based on an earlier concept of the author. There a training program was elaborated that provided an effective e-tutoring training in Higher Education and focused on enhancing moderation as well as communication competencies in soft skill training. The main aim of the concept was to train students by a mixture of different communicational software tools. The approach is adopted and extended in order foster personal skills in asynchronous and synchronous tutoring scenarios. Within the adopted concept students have to engage in six exercises including forum discussions, chat debates, collaborative writing of essays (using shared document repositories) and at last web-conferencing sessions. The entire approach is summarized in Table 1, describing the fundamental design of the training program. It also indicates learning outcomes, didactic methods and tools applied in each exercise. To sum up, the basic idea of the concept tries to introduce future e-tutors to intense synchronous online communication scenarios step by step. The training starts with familiar face-to-face teaching, followed by exercises using basic asynchronous tools. Afterwards first guided online learning scenarios take place and at the end students emerge into synchronous scenarios, where active moderating skills were trained.

The main scope of this paper is on exercise five and six of Table 1. In exercise five the web-conferencing session is extended by the use of eye tracking methodology whereas in exercise six the results of the eye movement analysis are provided for retrospective self-evaluation. Basically, eye tracking hereby enables to measure the moderators’ eye movements during the interaction with the stimulus – the screen of the web-conferencing software Adobe Connect, depicted in Figure 1(a). For recording of eye movements the Tobii X50 stand-alone binocular eye tracker was applied in combination with a 20-inch TFT monitor. The resolution of the screen was set to 1280x1024 pixels. The eye tracker is equipped with an infrared camera to capture the coronal reflection of the eye at a sampling rate of 50 Hz. No chin rest was used as freedom of head movement had to be enabled. For identification of fixations from raw gaze data, the average of both left and right gaze points was used. Fixations as well as saccades were detected with filters defined by Tobii. For gaze recording and statistical evaluation Tobii Studio (version 2.2.8), R (build 2.11.1), as well as Microsoft Excel (version 2013) were employed. For statistical gaze analysis the web-conferencing software’s interface was divided into seven areas of interest (AOI) representing key functionalities of Adobe Connect: the presentation area, chat, menu/navigation, voting/poll, webcam, participants and the area for notes/information (all depicted in Figure 1(b)). During the entire experiment students were asked to leave the layout of the visual stimulus unchanged in order to ensure comparability.

Within this case study in total six web-conferencing sessions were carried out. 25 students participated in groups of four. It is important to mention that only the six voluntary moderators were eye tracked. The other students had different roles to play in order to create an authentic tutoring environment. The other roles were the “presenter” (presenting the slides), the “expert” (answering questions) and the “discussant” (debating and asking questions via chat or audio). The key tasks of the moderators were the introduction, time management, facilitation of other roles and summarizing the sessions. To be accepted as a moderator students may not have any major visual deficiencies or any other remarkable constraints concerning their physical condition. The author of this paper was a non-participating observer in the web-conferencing room during the entire test. The experiment was self-paced, however participants had a time restriction of maximal 15 minutes.
	Exercise Number
	Learning Outcomes
	Didactic Method
	Technical Tools

	1.
	Learn about e-learning concepts, didactics as well as tasks, roles and competencies of e-tutors
	Face to face teaching, classroom discussions
	-

	2.
	Learn about group development in VLEs and target group analysis in the field of

e-learning
	Face to face teaching, classroom discussions, online socialisation
	LMS course, discussion forums,      e-mails

	3.
	Learn about e-learning tools in general and asynchronous as well as synchronous communication software in particular
	Online teaching via web-conference, online project work (essay)
	LMS course, web-conferencing software (participant view), collaborative environments (such as Google Drive, etherpad etc.)

	4.
	Learn about aspects of successful

e-moderation within asynchronous as well as synchronous learning environments
	Face to face teaching, classroom discussions
	-

	5.
	Gaining practical experience in e-tutoring (by presenting and discussing the online project work)
	Change of role: active online tutoring via web-conference
	Web-conferencing software (tutor perspective), eye tracking

	6.
	Individual reflection of tutoring experience with gaze data overlay, comparison to others and consolidating personal skills
	Classroom discussions, exchange of experiences, retrospective self-evaluation, forum discussions
	LMS course, gaze replay, visualisations of eye data, gaze statistics, discussion forums


Table 1: 
Summary of the methodological approach of the tutoring program describing learning outcomes, didactic methods, and the tools used within the case study.

The collected gaze data is provided in different ways to the students. First, the web-conferencing sessions are recorded. These video screen recordings are extended with the moderators’ gaze overlays, as depicted in Figure 1(c). Within this gaze replay red dots represent fixations and lines show eye movements in-between fixations (saccades). Second, different visualizations are generated to summarize the eye movements – heatmaps and cluster analysis maps. Heatmaps, shown in Figure 1(d), were used to investigate the spatial distribution of eye movements. Red areas hereby indicate visual hotspots, whereas transparent areas indicate non-visited regions of the screen. Heatmaps will be provided individually for each moderator as well as cumulatively across all moderators. Cluster analysis maps, depicted in Figure 1(e), provide a visualization of the absolute percentages of participants’ fixations over the user interface of the web-conferencing software. Simply put, fixations are clustered over the entire screen and percentages are given of the fixation occurrence. Third, statistical data to all AOIs is given including common eye tracking parameters such as time to first fixation, fixation count or observation length (shown in Figure 1(f)). The parameter time to first fixation measures the time in seconds from the onset of stimulus until the AOI is first intersected by the viewer’s gaze, whereas the parameter fixation count stands for the total number of fixations on any AOI region. The third parameter observation length describes the time between the first and the last fixation on a specific AOI (Holmqvist et al, 2011).

The approach of giving feedback to the eye tracking experiences is shown in Figure 2. First – immediately after the experiments – a classroom discussion is carried out in order to share experiences. This part of feedback should enable students to talk about how they have felt during the eye tracking sessions and giving the possibility to collaboratively find out about experiences of theirs students, other roles and the teachers. The teacher is moderating the session which will cover aspects such as the experienced stress level during the web-conferencing sessions, the easiness of navigation or interaction with the web-conferencing software, the awareness of “being eye-tracked”, confidence, feelings etc. This sessions is important in order to relax and remove the tension that might have been created during the experiment.
Secondly, all the visualizations of the gaze data then will be given to all students for individual retrospective analysis. Eye tracking results hereby represent a new feedback mechanism to support the learning process of personal moderation skills. The approach of self-evaluation within this case study is as follow. All gaze artifacts (gaze replays, heatmaps, cluster analysis maps and statistics) are provided within the e-learning course in combination with the teacher’s observational feedback. It is important to stress, that not only the moderators, who were eye tracked, but all participants of the training program are allowed to access the artifacts. The author of this paper believes that also for non-tracked students the gaze data will be highly interesting and motivational to evaluate communication and moderation skills. Within the first step of the retrospective analysis all students are asked to investigate the artifacts. In order to understand the gaze data the teacher provides crucial information how to read the visualizations. As an example the teacher points out how to identify hotspots, neglected areas or to note differences between various moderators. Also the teacher provides descriptions how to handle feedback given as statistics.
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	Figure 1:
In order to measure the moderators’ eye movements the interface of the web-conferencing tool Adobe Connect (a) is divided into seven areas of interest (AOIs) (b). Different visualizations of gaze data will include gaze replays (c), heatmaps (d), cluster analysis maps (e) and statistics (f). Note that in order to generate these visualizations data of pre-tests were used, as the actual eye tracking sessions were not conducted due to the submission deadline of this paper.


The third step of the retrospective analysis includes a forum discussion moderated by the teachers. Within these discussions all participants can informally debate and also if desired discuss about the visual hotspots, lessons learned or areas of long fixations etc.
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Figure 2: 
The retrospective analysis of gaze data enables students a comprehensive way of self-evaluation in order to gain insights into personal communication and moderation skills.

Main Research Questions
The following questions summarize the main research focus of this case study: 

· Is eye tracking methodology - as applied in this case study - applicable as a feedback mechanism in     e-tutoring training?
· Can gaze data be used in e-tutor training programs and are they useful?

· Does the effect on the feedback quality justify the additional overhead created by the application of eye tracking methodology?

· Can gaze data be used to reveal insights into one’s own personal skills or moderation performance?

· Does the gaze data support self-evaluation processes of future e-tutors? Or did eye tracking even had a negative effect on the communication and moderation experiences?

Findings


The case study of this paper is an ongoing research project and it is not finished by the submission deadline. Therefore no final findings can be presented. However, the feasibility study – including two pre-tests of eye-tracked web-conference sessions – indicate great potentials. The pre-tests were conducted with two volunteer engaging into web-conferencing exercises with the teacher. The main goal hereby was to test the experiment settings in technical as well as didactical terms.


The application of the eye tracking method seamed to raise curiosity as it represented a new feedback mechanism for the students. Pre-tests indicated high motivation for participation as students were eager to reflect their moderation session. Hereby they have experienced a new way to learn about themselves and their personal skills. Especially the gaze-replays generated high involvement as eye tracking provided a unique possibility for the students to “re-live” the web-conferencing session. Pre-test interviews yielded that the pre-testers emphasized the advantage of gaze-replays to reflect specific moments of the sessions and could analyze their own personal actions. However, at this point it has to be noted that the pre-tests represented the first encounter with the eye tracking technology for both volunteers. So the novelty effect of the technology must be taken into account when analyzing the final study. Pre-test volunteers responded positively to the individual as well as cumulative visualizations that were provided after the tests. As the preparation of eye tracking results was rather fast, immediate feedback was possible within almost one day. Students also reported that this fast feedback had a positive effect on their motivation to retrospectively analyze their moderation performance. In particular, pre-testing volunteers highlighted that they could easily compare their own gaze data to the eye movements of others.


In terms of the main research questions (see previous section) the expectations are as follow. The author of this case study believes that eye tracking methodology – as applied in this case study – is applicable as a feedback mechanism in e-tutoring training. Also that gaze data in combination with the feedback of teachers as well as peers is highly valuable in order to gain insights into personal communication and moderation skills. Even with two pre-testers there was an increasing process of self-evaluation. The main advantage is given through the improvement of feedback quality.
However, the application of eye tracking was creating a considerable additional overhead that was required for setup and testing. For small groups of students the eye tracking approach of this case study seems to be manageable, however with larger numbers of students the overhead might be not be handled easily. Furthermore pre-testers reported that although eye tracking was not immersive and did not inhibited their interactions, they felt more “stiff” and “tense” during the moderation session. This issue will be addressed in particular during the final tests and during forum debates with students.
Conclusions


This paper describes the ongoing research on the application of eye tracking methodology for the first time in e-tutoring training. In order to provide future online tutors a more comprehensive feedback mechanism moderators were eye tracked during web-conferencing sessions. The recorded gaze data is then provided as gaze replays and as many different visualizations not only to the moderators, but also to all participants of the training program. In order to maximize the use of these gaze data all students were asked to engage in discussions and various forms of retrospective analysis. As the case study of this paper is an ongoing research project, it is not finished by the submission deadline. However pre-tests of a feasibility study show great potentials of the eye tracking methodology in terms of gaining new insights into online tutoring processes, provoking higher motivation for self-evaluation and providing a more comprehensive way to analyze one’s own personal skills.
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