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Michelene T.H. Chi

ICAP: How to Promote Deeper Learning by Engaging Students Cognitively

WHRIRAMN L KFERTHITZER., FINZHR
iR ZEEZARENZER L ZEHENFERRL ,
WHRMNIIKFZIENARKREFF, TEHRARE
FINAFFIRENZEEHHFY, REBTREEZEE
RRZESNEXERENEMRREXS IR
KRXR. KRE5IALX8E, EFE2FK, BET
ICAP Big , WMIRFINBRIFENSEREERM TESR ; 5 7THREHF
WMERM STEM AW SEREE. HEANNEZINZSENTEMEE T/
WZIAT L 3R1G T 2014 FEE I RHEF 2 Wickenden R, 2015 FEXELEF
EERFR, 2016 FEXEHBTHRDLANHETTEE ( Career Award ) 1 2019
£ David E. Rumelhart 2 ( IAFIRIZSEHNENRR ) FEZSRE,

ICAP is a theory of active learning that differentiates students’ cognitive
engagement based on their behaviors and products within the learning
environment. ICAP postulates that Interactive engagement, demonstrated by
co-generative collaborative behaviors, is superior for learning than Constructive
engagement, indicated by generative behaviors. Both kinds of engagement exceed
the benefits of Active or Passive engagement, marked by manipulative and
attentive behaviors, respectively. This talk will also discuss (1) ways that college
instructors can improve students’ learning from lectures, (2) how college
instructors can evaluate the effectiveness of classroom technologies for learning
from an ICAP perspective, and (3) a five-year project that attempted to translate
ICAP into a theory of instruction for primary and secondary school teachers. The
five-year project found that teachers did not have great success at designing lesson
plans using the higher ICAP modes, nor did they succeed in implementing their
lesson plans according to the intended ICAP modes. Even with modest changes in
teachers’ lesson plans, students’ learning was significantly better in classes intended

to be in the Constructive mode than in the Active mode.
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Kurt VanLehn

The FACT classroom orchestration system: Helping teachers effectively enact
individual, small-group and whole-class activities

THBEHRMIKRZIHEN, EEFNRERGEIRE
FHEHTZ , STEM HEWEHER. REBRIFRitEN
BEEL SERT FME-BEAZERZERFE, £
EMRERESFRE. REGFIRSNEMEREREH
ZFER, AN EEERBDZEESAEHRP L
( Circle; the Pittsburgh Science of Learning Center ) 896
BEEATRA ARTED 125 REABTIFFEFNRE INARZHLOHRER |
Cognition and Instruction 438 Z R 2 X 5 # the International Journal of Artificial
Intelligence in Education 4%, &1 2010 F£EFRIAHMEE LW, 2011 FEBRIT
ENHELW., 2012 FERAARZSUESMNERAWLEEBERESA , H#
3K 2011 £ James Chen R{EFIE X 2015 EHFPF AL B P I KFNFERE
TF{,

Technology has helped teachers with some of their daily tasks but not all. For example,
intelligent tutoring systems can help with homework and tests, and classroom response systems
(clickers) can help with lectures. Perhaps the next big application is helping teachers with
classroom orchestration. Classroom orchestration refers to managing the flow of ideas and
work products across individual, small-group and whole-class activities. As teachers walk
around the classroom, they continually look for opportunities to improve students’ work. They
act on the top priority opportunities. They may visit a group, ask a group to explain its work to
the whole class, transition the whole class to a new activity, etc. The FACT (Formative
Assessment with Computational Technology) project has developed a classroom orchestration
system. It addresses two questions. (1) How can an orchestration system sense the state of the
classroom? It should see even more opportunities for improvement than the teacher sees. It
should not restrict the students’ freedom to work and collaborate by, for example, replacing
face-to-face spoken collaboration with typed chatting. (2) How can the system help the teacher
handle more opportunities more effectively? The system should not increase the teachers’
cognitive load. The FACT system was iteratively developed over 52 trials in middle school
math classrooms. Preliminary evaluations suggest that it succeeds in sensing the students’ work
processes without disrupting them, and that it does not overload the teachers. However, the

evaluation also found areas where teachers need even more help with classroom orchestration.




MR RN OESTATIRENR (2018)

Advances in Behavioral Sciences in the Internet Era (2018)

George Siemens

Understanding and evaluating learners: Personal Learning Graphs

PURE BT R REHER | HAREREARARAEET
DESEIAREAN. SEMEXEREERFZIHEAR
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HWERFE , BB X X ( Connectivism ) BB &,
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X HBEE Knowing Knowledge , #Rit 7 ANRE RSB EFNBEN T , K
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MEFRE, 2012 FRORERERFHREF I , UREHEZET,
AR R 4% 75 T R TR T4

As technology continues to develop in sophistication, domains previously
thought to be unique to humans are now threatened. Advances in artificial
intelligence suggest that machines can learn and in many cases, outperform humans
in tasks involving large quantities of data. For educators and researchers, questions
arise as to which attributes related to learning and knowledge development remain
uniquely human. What does it mean to be human in a digital age? Equally
important is how we will assess and evaluate our learners when more than only
their cognitive performance is considered. This talk will explore personal learning
graphs - a model for developing and capturing learning that occurs across domains
beyond cognitive attributes in formal assessment: metacognitive, affective, and
social. The presentation will focus on the need to capture learning that occurs
outside of classrooms and a technical model that will enable formal and informal

learning to be represented.




MR RN OESTATIRENR (2018)

Advances in Behavioral Sciences in the Internet Era (2018)

James Hou-fu Liu/Robert Zhang

A Typology of Mass Media Usage and Social Information Seeking: Associations with
Political Engagement and Subjective Well-being in 19 Societies

MRZMAXRFLEZHE, KKk, SEMAEREL
REBRFZIDKR (UCLA) B, SELMHERLEFS
2K R HELT Asian Journal of Social Psychology 4.
1994 £ 2014 F , FHTHAZLSRTLERPAZE
( Victoria University of Wellington ), F38{E 51 F ¥ S {L.HF
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MAWEN ), FENELRRUESAENL KXW ELETE,

Mass Media Usage and Social Information Seeking Profiles are introduced as a
person-centered method of gaining insight into inconsistencies about the relationship between
internet use and both well-being and political engagement. Through latent profile analysis, four
profiles (or types) of mass media use and interpersonal communication were identified among
stratified quota samples of adults in 19 countries (N=20,317). About 55% of the total sample fit
a “displacement hypothesis”, where online media displaces traditional mass media and
face-to-face communications to get news about society. Compared those Digitally Immersed
(37%), the Traditional among these (18%- more TV news, phone & face-to-face contact) were
more politically engaged and had better well-being. Another 45% of the sample fit the
“augmentation hypothesis” where usage of online media simultaneously co-varied with (added
to) traditional media usage: 37% of these had high levels of interpersonal engagement and all
forms of mass media usage: this Highly Engaged type had lower depressive symptoms, higher
life satisfaction, but also higher anxiety compared to the 8% Low Engagement type. They were
also less knowledgeable about facts relevant to politics than the Traditional type, even though
they were high on political efficacy and elaboration. The identification of different types of
people with different styles of gaining information from mass media and other people
represents a new approach to advancing research to clarify mixed results of how online media
use affects subjective well-being and political engagement. Further details are provided about

the specific cases of China, Taiwan, and other societies in East Asia.
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David Williamson Shaffer

The Importance of Meaning: Going Beyond Mixed Methods to Turn Big Data into
Real Understanding

RTREEAZZEHBR S RYBTOEZRHR , B
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WIHEARKURERAEFRR L. PhiBeta Kappa FHEZRE,

In the age of Big Data, we have more information than ever about how
students solve complex problems in collaborative settings. However, the sheer
volume of data available can overwhelm traditional qualitative and quantitative
research methods, and there are fundamental issues with making attributions about
individual students in the context of collaborative work. The science of quantitative
ethnography addresses these concerns by connecting the study of culture with
statistical tools to model complex, collaborative work. The tools of quantitative
ethnography take a critical step in the new field of learning analytics: constructing
models of individual participation in collaborative work, and doing so in a way that
goes beyond looking for patterns in mountains of data by modeling close analysis

of student work at scale.
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Vasile Rus

Automated Assessment of Learner-Constructed Responses

EZELFHMAZEERRSEMARMEA , 2002 FIK
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HlEREY., ALER, EXERGNRGF IR, TERARTHERESNER
R HXNERT 7T HRERNARNHZE, — ERRMETARESNAREK
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Assessment is a key element in education in general and in educational
technologies such as Intelligent Tutoring Systems (ITSs) in particular because, for
instance, fully adaptive tutoring presupposes accurate assessment. Indeed, a
necessary step towards instruction adaptation is assessing students’ knowledge state
such that appropriate instructional tasks (macro-adaptation) are selected and
appropriate scaffolding is offered while students are working on a task
(micro-adaptation). Considering the early stage nature of the assessment module in
the educational processing pipeline and therefore the positive or negative cascading
effect it may have on the downstream modules (learner model, feedback, strategies,

and outcome, e.g., learning) the importance of automated assessment cannot be
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overstated.

We focus in this talk on automated methods for assessing freely constructed
textual responses (as opposed to responses to, for instance, multiple-choice
questions). Learner-constructed responses fit well with constructivist theories of
learning that emphasize learners constructing their own knowledge and with
self-explanation theories of learning that emphasize learners self-explaining their
understanding of target concepts.

The self-generation process, the key feature of learner-constructed responses,
offers unique opportunities and challenges when it comes to automating the
assessment process. An effect of the self-generation aspect of open-ended
responses, which is an advantage and a challenge at the same time, is their diversity
along many quantitative and qualitative dimensions. For instance, free responses
can vary in size from one word to a paragraph to a full document. The challenging
part is the fact that there needs to be a solution that can handle the entire variety of
student responses, a tall order.

Another major challenge is that open-ended responses may need to be
assessed in different ways depending on the target domain and instructional goals.
This makes it difficult to compare assessments. For example, in automated essay
scoring the emphasis is more on how learners argue for their position with respect
to an essay prompt while in other tasks, such as conceptual Physics problem
solving or source code comprehension, the emphasis is more on the content and
accuracy of the solution articulated by the learner. We will provide an overview of
the opportunities, challenges, and state-of-the-art solutions in the area of automated
assessment of learner-generated natural language responses.

Furthermore, we will argue that student-generated open responses (be them
textual, visual, or in some abstract language such as mathematical expressions) are
the only assessment modality that leads to true assessment because are the only
assessment modality that reveals students’ true mental model. As an immediate
consequence, future educational technologies should include open-ended
assessment items and corresponding facilities that enable the automated assessment

of such open-ended student responses.
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Learning Intervention with Implicit Feedback

BERZFUHENNZSEARARR , KRHFLL
EXE, SERRRAE, FANERBEIR, FEF
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EFNZEEREBE, TEWMRLAN : =2MNED M,
Ha®mbhoH, FUENEPHNERES., BIEEE, 18
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Massive open online courses (MOOCs) boomed in recent years and have
attracted millions of users worldwide. For example XuetangX.com, a platform
similar to Coursear and edX, is offering thousands of courses to more than
10,000,000 registered users. However the completion ratio is always very low. |
will introduce how we leverage users’ implicit feedback, e.g., user clicks, to help

improve learning effectiveness.
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Individual Conversation Characteristics Curves (ICCC) as dynamic learner model
for automated intelligent monitoring/moderating systems (AIMS)

HIFMAZOLER, HENMNZER, B IERL
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WmRFEY (ADL ) BREHS RS (ITS) HARFPOLERE,
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Most often, a non-monitored/non-moderated group discussion would not reach the desired
goal and hence waste of time of the participants. With the presence of a human
monitor/moderator, discussions may be focused to achieve a desirable outcome. Can
monitoring/moderating  of  discussions be automated (handled by intelligent
monitoring/moderating systems)? This paper explores a possible answer to the question. Our
possible solution is to create an automated intelligent monitoring/moderating systems (AIMS).
We use an Individual Conversation Characteristics Curves (ICCC) to model each of the
participants during a discussion. ICCC is a six-dimension array that is computed each time
when any of the participants makes a contribution. The six dimensions of ICCC correspond to
six components of the GCA (Group communication analysis). The components are
Participation, Overall, Responsivity, Internal Cohesion, Social Impact, Newness, and
Communication Density. ICCC is used as the core component of AIMS. We will introduce the
computational details of the ICCC when discussion details are captured in the form of xAPI
statements. The goal of this talk is to explore the utility of ICCC as a model of the participants
during an interactive and synchronous discussion. With this model, automatically

monitoring/regulating group behavior is possible.
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The workshop will focus on the utility of Coh-Metrix in discourse theory and
educational practice. We will begin with an introduction to the Coh-Metrix and Test
Easability Assessor (TEA) tools, including a detailed description of the indices in
the context of multilevel theoretical frameworks of discourse comprehension and
learning. A review of published studies will help illustrate the relationship between
discourse and learning. We will then walk participants through a series of practical
exercises that will give hands-on experience with cleaning, preparing, and
analyzing texts using Coh-Metrix, conducting statistical analyses with Coh-Metrix

data, and data interpretation.
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