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Thinking Humanly

“The exciting new effort to make comput-
ers think ... machines with minds, in the
full and literal sense.” (Haugeland, 1985)

“[The automation of] activities that we
associate with human thinking, activities
such as decision-making, problem solv-
ing, learning . ..” (Bellman, 1978)

Thinking Rationally
“The study of mental faculties through the

use of computational models.”
(Charniak and McDermott, 1985)

“The study of the computations that make
it possible to perceive, reason, and act.”
(Winston, 1992)

Acting Humanly

“The art of creating machines that per-
form functions that require intelligence
when performed by people.” (Kurzweil,
1990)

“The study of how to make computers do

things at which, at the moment, people are
better.” (Rich and Knight, 1991)

Acting Rationally

“Computational Intelligence is the study
of the design of intelligent agents.” (Poole
et al., 1998)

“Al ...is concerned with intelligent be-
havior in artifacts.” (Nilsson, 1998)

Figure 1.1

Some definitions of artificial intelligence, organized into four categories.
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Thinking Humanly
“The exciting new effort to make comput-

ers think ... machines with minds, in the
full and literal sense.” (Haugeland, 1985)

“[The automation of] activities that we
associate with human thinking, activities
such as decision-making, problem solv-
ing, learning ...”" (Bellman, 1978)

Thinking Rationally
“The study of mental faculties through the

use of computational models.”
(Charniak and McDermott, 1985)

“The study of the computations that make
it possible to perceive, reason, and act.”
(Winston, 1992)

Acting Humanly

“The art of creating machines that per-
form functions that require intelligence
when performed by people.” (Kurzweil,
1990)

“The study of how to make computers do

things at which, at the moment, people are
better.” (Rich and Knight, 1991)

Acting Rationally

“Computational Intelligence is the study
of the design of intelligent agents.” (Poole
et al., 1998)

“Al ...is concerned with intelligent be-
havior in artifacts.” (Nilsson, 1998)

Figure 1.1

Some definitions of artificial intelligence, organized into four categories.
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Figure 5. Accelerometer data from different actions: (a) Writing actions; (b) Hand-up-down actions.
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“faceRectangle”: {
"top”: 141,
"left": 130,
“width": 162,
“height": 182

b

"scores”: {
“anger": 9.29941E-06,
“contempt”: 9.000118981574,
"disgust™: 3.15619363E-05,
“fear": 0.000589638,
"happiness": ©.06638674,
“neutral”: ©.885550084273,
“sadness™: 7.44669524E-086,
"surprise”: 0.9273863
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String params =
"returnFaceld=true&returnFacelLandmarks=false&returnFaceAtt

ributes=age, gender, headPose, smile, facialHair,glasses, emoti
on,hair, makeup,occlusion,accessories,blur,exposure,noise”;
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"https://westcentralus.api.cognitive.microsoft.com/face/vl
.0/detect?" + params);

method.addRequestHeader ("Content-Type",

"application/octet-stream");
method.addRequestHeader ("Ocp-Apim-Subscription-Key",
"c36ee96bd7d94d6faa590c3£477aeelf") ;
method.setRequestEntity (new ByteArrayRequestEntity(
toByteArray ("D:/264jpg/timg.ipg")) ) ;
client.executeMethod (method) ;
byte[] b = method.getResponseBody () ;
HandleTrans.result = new String(b, "utf-8");
System.out.println (HandleTrans.result);
method.releaseConnection() ;
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Prerequisite-Driven Deep Knowledge Tracing
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Corresponding Author:

Abstract—Knowledge tracing serves as the key technique in
the computer supported education environment (e.g., intelligent
tutoring systems) to model student’s knowledge states. While the
Bayesian knowledge tracing and deep knowledge tracing models
have been developed, the sparseness of student’s exercise data
still limits knowledge tracing’s performance and applications.
In order to address this issue, we advocate for and propose
to incorporate the knowledge structure information, especially
the prerequisite relations between pedagogical concepts, into
the knowledge tracing model. Specifically, by considering how
students master pedagogical concepts and their prerequisites,
we model prerequisite concept pairs as ordering pairs. With a
proper mathematical formulation, this property can be utilized as
constraints in designing knowledge tracing model. As a result, the
obtained model can have a better performance on student concept
mastery prediction. In order to evaluate this model, we test it on
five different real world d and the experi tal results
show that the proposed model achieves a significant performance
improvement by comparing with three knowledge tracing models.
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Yu Lu, luyu@bnu.edu.cn

Our insight of solving the sparseness problem hinges upon
the idea of fully exploring the interdependencies between
concepts from the knowledge structure, especially the prereq-
uisites between pedagogical concepts. The concepts usually
do not exist alone: some concepts serve as the prerequisites
of other concepts, thus if we know a student has mastered a
target concept, then we are sure that she has also mastered its
prerequisite concepts. Modeling prerequisites for knowledge
tracing is greatly under-explored. Most existing work that
studies prerequisites is mainly about mining prerequisites,
rather than modeling them to assist knowledge tracing [16],
[17], [20]. [29]. Some other work tries to use prerequisites for
concept map extraction [27], but it still does not consider how
to use prerequisites for knowledge (racing. There is limited
attempt to use prerequisites for student modeling [5], [7], but
they do not specifically use deep learning for the knowledge
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