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Who knows how eduroam
works?
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Where can I eduroam?

https://eduroam.org/where/
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How do people learn 
effectively?



How people learn

Interactive

Active

Passive

Constructive



Reference

The ICAP Framework: Linking Cognitive Engagement to Active Learning Outcomes
Michelene T. H. Chi and Ruth Wylie (2014)

The ICAP Framework: Linking Cognitive
Engagement to Active Learning Outcomes

Michelene T. H. Chi and Ruth Wylie

Mary Lou Fulton Teachers College
Arizona State University

This article describes the ICAP framework that defines cognitive engagement activities on
the basis of students’ overt behaviors and proposes that engagement behaviors can be
categorized and differentiated into one of four modes: Interactive, Constructive, Active, and
Passive. The ICAP hypothesis predicts that as students become more engaged with the
learning materials, from passive to active to constructive to interactive, their learning will
increase. We suggest possible knowledge-change processes that support the ICAP hypothesis
and address the limitations and caveats of the hypothesis. In addition, empirical validation
for the hypothesis is provided by examining laboratory and classroom studies that focus on
three specific engagement activities: note taking, concept mapping and self-explaining. We
also consider how ICAP can be used as a tool for explaining discrepant findings, dictate the
proper choice of a control condition, and evaluate students’ outputs. Finally, we briefly
compare ICAP to existing theories of learning.

Educators have long recognized that, although students can
learn from receiving information passively, they fare much
better by learning actively. “Active learning” is typically
defined by educational researchers as learning that requires
students to engage cognitively and meaningfully with the
materials (Bonwell & Eison, 1991), to get “involved with
the information presented, really thinking about it (analyz-
ing, synthesizing, evaluating) rather than just passively
receiving it” (King, 1993, p. 2). Thus, “active” students are
considered to be cognitively “engaged” (Corno & Madi-
nach, 1983), and we use those terms synonymously.

Despite the fact that “active learning” is defined as
engaging cognitively, most of the research on engagement
considers it from the motivational perspective (Blumenfeld,
Kempler, & Krajcik, 2004; Pintrich & De Groot, 1990;
Zimmerman, 1990), the behavioral perspective, or the emo-
tional perspective. When engagement is discussed in moti-
vational terms, it tends to mean the precursor attitude or
interest in getting involved with the learning materials.
Behavioral engagement refers generally to the notion of
participating and addresses large-grained measures, such as
how often students attend class or do homework, whereas
emotional engagement encompasses measures of positive

and negative reactions to teachers, classmates, academics,
and so on. We are not focusing on the precursor stages of
engagement embodied within the motivational perspective,
or the large-grained behavioral and the emotional perspec-
tives; instead, we are focusing on the amount of cognitive
engagement that can be detected by smaller grained behav-
ioral activities while students learn. Although there is some
research on cognitive engagement, it emphasizes broad
notions such as thoughtfulness and willingness to exert the
necessary effort to succeed and master complex skills and
ideas (Fredricks, Blumenfeld, & Paris, 2004).

In this article, the term “learning activities” is used as a
broad term, referring to the large collection of instructional or
learning tasks from which teachers or educational designers
can choose for students to do (e.g., reading, solving problems,
learning to understand charts and diagrams, etc.). We use the
term “engagement” or “engagement activities” to refer to the
way a student engages with the learning materials in the con-
text of an instructional or learning task, reflected in the overt
behavior the student exhibits while undertaking an activity,
such as summarizing at the end of each paragraph, either
orally or in written form. We refer to summarizing as an
“engagement activity or behavior” that the student voluntarily
undertakes while learning in the context of an instructional
task. A teacher can, however, design tasks that elicit more or
less engagement from students (e.g., embedding a prompt at
the end of each paragraph to remind students to summarize).
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Let’s Roam Play!
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access points

RADIUS servers

proxies
(national + GÉANT)

get new requests +
ask questions here



Rules of the game

• Some people play the roles mentioned
• Access Points: forward the requests to their RADIUS severs and write their name and the next hop
• RADIUS Servers: accept / reject requests or forward them (write next hop) if the realm (domain) is from another 
• Proxies: forward the requests to the corresponding proxy and write the next hop

• The remaining people play requests
• Come get your requests from our pool of requests
• Keep your requests once done. Let’s see who gets the most requests through (accepted or rejected)!



Access Point

• If status is not filled
• Write my own name at hop 1
• Write down the name of my RADIUS server at hop 2

• If status is filled
• Tell the person carrying the request that they can / cannot access the internet with eduroam

fred@ethz.ch example@ethz.ch



RADIUS Server

• If status is not filled
• If realm corresponds to my domain, accept all valid first names and reject the rest
• If realm does not correspond to my domain, write down my federation-level proxy in the next free hop

• If status is filled
• Forward the person back to the access point before my previous entry

fred@ethz.ch example@ethz.ch

Access-Accept Access-Reject



Proxy (national)

• If status is not filled
• If realm corresponds to my top-level domain, forward to the appropriate university RADIUS server (write it down)
• If realm does not correspond to my top-level domain, write down the GÉANT top-level proxy in the next free hop

• If status is filled
• Forward the person back to the RADIUS server before my previous entry

Access-Accept Access-Reject

fred@ethz.ch example@ethz.ch



Proxy (GÉANT)

• If status is not filled
• If top-level domain exists (ch, za, fi), forward to the appropriate national proxy (write it down)
• If top-level domain does not exist, reject by marking a cross and forward back to the previous hop

• If status is filled
• Forward the person back to the proxy before my previous entry

Access-Accept Access-Reject

fred@ethz.ch example@ethz.ch



Do you have any questions?
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access points

RADIUS servers

proxies
(national + GÉANT)

get new requests +
ask questions here



How did you like the game?




