
Supporting teachers’ intervention in students’ virtual collaboration 
using a network based model 

Tiffany Herder  
University of Wisconsin – Madison 

1025 W Johnson Street 
Madison, WI, US 
therder@wisc.edu 

Zachari Swiecki 
University of Wisconsin – Madison 

1025 W Johnson Street 
Madison, WI, US 
swiecki@wisc.edu 

Simon Skov Fougt 
University College Metropol 

Nyelandsvej 27-29 
Fredriksberg, Denmark 

sifo@phmetropol.dk 

Andreas Lindenskov Tamborg 
Aalborg University 

A. C. Meyers Vænge 15 
Copenhagen, Denmark 

alt@learning.aau.dk 

Benjamin Brink Allsopp 
Aalborg University 

A. C. Meyers Vænge 15 
Copenhagen, Denmark 
ben@learning.aau.dk 

David Williamson Shaffer 
University of Wisconsin – Madison 

1025 W Johnson Street 
Madison, WI, USA 

dws@education.wisc.edu 

Morten Misfeldt 
Aalborg University 

A. C. Meyers Vænge 15 
Copenhagen, Denmark 

misfeldt@learning.aau.dk 

  

ABSTRACT 
This paper reports a Design-Based Research project developing a 
tool (the Process Tab) that supports teachers’ interventions with 
students in virtual internships. The tool uses a networked approach 
and allows insights into the discourse of groups and individuals 
based on contributions in chat fora and assignments.  

In the paper, we present the tool and reports from interviews with 
three teachers who used the tool. The interviews provide insights 
about the teachers’ hopes, actual use, and difficulties with the tool. 
The main insight is that even though the teachers genuinely liked 
the idea and specific representations of the Process Tab, their lack 
of ability to teach and look at the tool at the same time hindered 
their use. In the final part of the paper, we discuss how to address 
this issue. 
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1 INTRODUCTION 
Immersive learning environments create strong opportunities 

for learning [1–6]. The rich digital footprints students leave in 
such environments allow detailed analysis of their performance, 
interaction, and, hence, their learning [7, 8]. However, for these 
environments to genuinely support existing educational practice, 
the extent to which teachers can use this knowledge is critical. 
This challenge of supporting teachers is acknowledged in the 
learning analytics community [9]. 

In the case of immersive learning environments, the challenge 
of learning analytics is difficult because of what we previously 
described as the paradox of pedagogical simulations [10]; the 
more complex, rich, and immersive a pedagogical simulation is, 
the more difficult it is for teachers to genuinely interact and 
intervene in students’ learning process. This paradox manifests 
itself in a number of design problems for pedagogical software. 
For example, teachers encounter difficulty when they want to 
redesign an immersive learning environment [10] due to the 
technical skills needed and the number of internal dependencies. 
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part of the Teacher Interface devoted to representing the 
discussion processes of groups and individual students named the 
Process Tab. This second round of designs better reflected the 
underlying ENA network models while simplifying the visuals, so 
teachers could more easily understand them. In addition to the 
Process Tab, we refined our gradebook designs and created 
additional tabs for viewing notebook submissions and 
assessments, curricular standards met, and high-level statistics 
about student and group behavior (Figure 2). We again presented 
this second iteration to teachers. 

 

Figure 2: Second Round Design of the Process Tab. 

After receiving feedback, we finalized our predictive learning 
analytic models and drafted a final round of designs. For the 
Process Tab, these designs included a high-level summary view of 
the quality of individual contributions to discussions, further 
simplified network models, a complete record of chats, and 
suggested interventions based on student discussion performance. 
Then, we completed a final round of teacher review. After final 
tweaking of the designs, we built the first version of the new 
Teacher Interface.  

We then tested the interface with teachers and hypothesized 
use cases. We thought teachers would: (1) view students’ 
networks to evaluate their performance, (2) use suggested 
interventions to support student performance, (3) use the summary 
icon to get a high-level overview of student performance, and (4) 
use the scroll back feature to review how students’ networks built 
over time. 

To develop a nuanced understanding of our hypotheses, we 
conducted an interview study and presented the initial results to 
teachers at a meeting in August 2017. Currently, we continue to 
gather data and feedback to improve the Teacher Interface.  

4 INTERVIEW STUDY  
To learn about the teachers’ expectations and use of the 

Process Tab, we conducted semi-structured interviews with three 
teachers who used the tool since its initial launch in Fall 2016. 
Teachers were selected based on clickstream data that indicated 
they used the interface during their implementation of the virtual 
internship. We recruited the participants through our contacts at 
the Massachusetts Audubon Society and our Core Developer 

Network. All three participants work in formal education settings 
with high school students. The interview questions included: 
What were you hoping the Process Tab could provide to you? 
Could you describe for me how you used this network diagram? 
How did your actual experience with the Process Tab differ from 
your original hopes for using it? 

We coded the interview transcripts turn-by-turn using a 
codebook focusing on how the Process Tab, Teacher Interface, 
and Virtual Internship (1) supported teachers’ and students’ work, 
(2) challenged and constrained teachers’ and students’ work, and 
(3) how the Process Tab was actually used by the teacher in 
relation to our four hypotheses. We also coded for suggestions 
and expectations related to the tool. The Process Tab and Teacher 
Interface codes focused on actual use, features that supported or 
hindered teachers’ practices within the classroom, and suggestions 
for improving aspects of the tool such as different layouts or new 
features. The constraint codes differentiated three aspects of the 
teachers’ experience that affected their ability to use the tool 
successfully within their classroom. These aspects included 
student characteristics such as ability, affect, or behavior, aspects 
of the virtual internship such as meeting question design or 
instructions, and teachers’ own limitations such as a lack of time 
or proficiency with the tool. 

5 RESULTS 
The results related to the Teacher Interface were positive since 

the teachers valued the possibilities for supporting students work, 
following their progress, and encouraging them when they 
reached their goals. But they also pointed to a number of 
constraints and areas of improvements relating to the user 
interface and the representations. The three teachers agreed, 
however, of the promise related to the aggregation of data about 
students’ learning. 

Focusing on the teachers’ experience with the Process Tab, 
two issues were clearly present: (1) The teachers expressed 
promise and hope in the Process Tab, but (2) they never really 
used it. In the following analysis, we aim to understand why. 
When describing our data we refer to the teachers as T1, T2, and 
T3 followed by an utterance id. 

All three teachers valued the individual and group network 
representations to support their ambition of assessing students’ 
higher order thinking (T1 46). This finding aligned with 
hypothesis one that teachers would view students’ networks to 
evaluate performance. In a sense, the network comes closer to 
assessing what the teacher actually cared about, in contrast with a 
classical scoreboard (T1 36): “[usually and] especially in the 
sciences. It gets very chopped up into individual concepts.”  

The teachers did not have broad experience with such higher 
order assessment. However, the teachers did attempt to use the 
summary icons within the Process Tab, as we imagined with 
hypothesis three, to help them choose where to direct their 
attention in class (T3 289): “[Using the system] was a good quick 
way for me to go "Okay, I need to go after these kids and try and 
prompt them to do stuff.”  
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The system did not, however, provide assessment that was 
reliable enough for the teachers to use it without further thinking 
(T2 129): “So I'm using [the Process Tab] after the fact. I'm going 
back in there afterwards and I'm going through each conversation 
to look for quality and then I'm going to the Process Tab to say, 
"What was the computer saying." So, when I went to the 
gradebook and I saw open circles versus closed circles versus 
check marks or whatever. I couldn't even use that as a baseline 
because I'd have like one check mark”. Hence, T2 experienced 
that the assessment from the Process Tab was not accurate 
enough, and she used a lot of cognitive energy and time going 
back to understand the tool’s assessment, which challenges the 
value of the tool. It also showed that although the teacher viewed 
the network diagram and valued the representation, the use of the 
network for evaluating students’ performance was more limited 
than we expected with hypothesis one. This teacher also expressed 
that even though she was using the Process Tab after class, due to 
the inaccuracy of the networks, she did not scroll back in chat as 
we expected in hypothesis four. She said she valued the idea of 
the function, however (T2 163). 

The three teachers also found that their ambition to use the tool 
while teaching was very hard to fulfill because it was difficult to 
find time and energy (T2 129): “During the class where the 
meetings were happening, I didn't have a chance to use it, and 
that's because you're, as the teacher, you're, somebody is having a 
computer problem, somebody is coming in late, somebody wants 
to show you a homework they've done.”   

The three teachers had difficulties combining work in the 
Process Tab with face-to-face presence with their students. This 
problem was described as lack of time when they needed to both 
participate with their students and monitor their process to an 
extent that the information provided by the tool could be helpful 
(T1 50): “Logistically, in the middle of my classes, I was only able 
to go back to that screen intermittently. There was, I was doing a 
lot more running around the room supporting the kids than was 
ideal, but that was one of the ways of keeping them engaged.” So, 
the focus on supporting students and ensuring their motivation 
was taking all T1’s time and hindering the use of the tool.  

The difficulties concentrating on the tool was also expressed 
by the teachers as not being able to “be in the moment” (T2 171): 
“I wasn't looking at it [during class]. You know, you're just 
troubleshooting. You're never, I feel like I'm never in the moment. 
Yeah or I am, I am rarely in the moment”, or, simply, as a lack of 
time for looking at the tool (T3 233).  

Despite these difficulties, however, one teacher used the 
Process Tab to motivate and engage students. T3 used the 
summary icons during the virtual internship to keep her students 
on task and engaged as we imagined in hypothesis three (T3 245): 
“I was trying to be on them, constantly. Whoever it was...I would 
look and be like “okay, open circle” and it’s like “Hey Jose, be 
on task. It doesn’t sound like you’re doing anything relevant.” She 
also used the interventions, as we imagined in hypothesis two, to 
interact with her students (T3 247): “[the student] would be like, 
“oh, ok, so you mean I have to talk about each stakeholder?” and 

I’m like, “Yeah, maybe the relationship between how you balance 
all of this.” 

Overall, all three teachers were very positive about the idea of 
the network diagrams, but they had very different experiences 
actually using them. T1 did not have many students whose 
performance was at the level where a strong network emerged, 
however, she used the network representations for those few 
students to praise their performance and prompt them to share 
their insights with group members (T1 28): “I definitely used that 
as an opportunity to pat them on the back for getting what Kira 
was trying to get across to them. For learning the material 
enough to apply it and invited them to share what they have 
learned with the other students on the team”. T1 also discussed 
how the networks helped her think about her students’ complex 
thinking and determine additional activities to prompt further 
development (T1 38): “I'm going more in the direction of 
synthesis…[the networks] really helped me develop the next set of 
tools that I developed for the students in order to get them to buy 
back in”.  

For T2, the network representations were not accurately 
reflecting her students. She felt that the Process Tab was not 
recognizing domain concepts in her students’ contributions. She 
also felt that when a student makes an affirmation like “I agree,” 
they should be viewed as substantial contributions and be given 
credit (T2 135): “So, if they say "yes, I agree" or "yes, I think 
you're right,” the program was not saying that they were making 
a connection.” She thought the idea of the network was valuable, 
however, and hoped she would be able to use it with her class (T2 
119): “I think the idea of [the Process Tab] is really interesting, 
right, especially with the web effect ... The idea is those are all the 
things and the points that I want them to be talking about.”  

Finally, T3 had difficulties interpreting the networks, so she 
did not use them for assessment in her class (T3 337): “I thought 
it was a great facilitation tool. I don't know about as an 
assessment tool. Especially now after going back through like 
"Check minus. Why is it a check minus?" I don't think that the way 
it is right now is very helpful in terms of judging whether 
something was a check plus or a check minus.”  She felt the 
network diagrams were important for getting to the whole purpose 
of the internship, however, and wished there were Process Tabs 
for “everything” (T3 356): “I think it's actually very important 
because you can have somebody who is giving everybody lip 
service, not actually thinking at all or demonstrating that they're 
thinking at all … I think that's the whole point of this internship, 
to come up with ideas and communicate them to others and 
actually discuss stuff. I actually wish that there were Process Tabs 
for everything… Not just the discussion rooms, but for the whole 
internship.”  

In summary, the teachers liked the idea of the Process Tab and 
our hypothesized use cases with some minor reservations. But 
despite the fact that they liked the ideas of the network diagrams, 
suggested interventions, summary icons, and scroll back feature, 
they did not really use the tool. The analysis offers the reason for 
this as related to teachers’ practical ability to be present in the 
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class while spending time reading and interpreting the 
representations in the Process Tab.  

In the final section, we discuss how to overcome this issue and 
what it means for the possibilities and difficulties in designing 
learning analytics applications directed towards teachers.  

6 DISCUSSION AND CONCLUSION 
The interviews provide us with a possible way forward for 

learning analytics that, like the Process Tab, aim at overcoming 
the paradox that started our investigation—the more complex, 
rich, and immersive a learning environment is, the more difficult 
it is for teachers to interact with students.   

If we want our learning analytics to genuinely support a 
digitalization of the mainstream, we are faced with the challenge 
of understanding teachers’ work situation. In the case presented 
here, it is easy to understand why the three teachers never really 
used the tool even though they felt it could enable them to support 
students’ higher order thinking, facilitate group collaboration, and 
provide targeted interventions. If you must be present in a 
classroom of students with various needs, then it is hard to find 
time to interpret abstract representations of their conceptual 
development.  

Lack of time and the need to evaluate and interpret presented 
information, therefore, hinder strong adoption of learning 
analytics by teachers. Together, the combination of the two issues 
make everything worse. The teacher simply does not have the 
time to check and reflect upon the system output. This aligns with 
what we know about teachers’ adoption of digital tools. A major 
concern is the sparse time and support available for learning the 
tools and incorporating them in daily professional work [20]. The 
insights from this interview study provide a potential clarification 
of this issue. The double presence experienced by the teachers 
illustrates that integrating tools like the Process Tab in teaching is 
difficult and that new teaching practices must be developed.     

For learning analytics to genuinely support teachers during 
students’ engagement in pedagogical simulations, we need 
strategies to balance teachers’ need to interpret information about 
their students with their limits on attention. Interpreting 
information and overcoming disagreement with the tool requires 
cognitive energy. But the more energy teachers use on the tool, 
the more torn they will be between being present in the classroom 
and processing data from the tool. 

This problem may be increased when using complex and 
abstract models, as we do in the Process Tab, however the 
advantage of such models is that they maintain some of the 
complexity of students’ learning and do not reduce them to 
numbers. Hence, the double presence requires teachers to handle a 
paradox of teaching with learning analytics—the more complex 
and rich information about students’ learning is presented, the 
more difficult it is for teachers to use that information while 
genuinely being present in the classroom and interacting with and 
intervening in the students’ learning process. 
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