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FiFCourserar 5l "BIREMSEIR" MOOCHETE

. RS ER https://www.coursera.org/learn/shuju-jiegou-suanfa/home/welcome

o  SERBIBL I https://www.coursera.org/learn/gaoji-shuju-jiegou/
e BEFRUEEE ——CourseraZ iR Ehttps://www.coursera.org/specializations/biancheng-
suanfa

JEREXE (EEeIFRSeINL) RIAIHEERIE http://net.pku.edu.cn/dlib/pkuxstart/
IR A EEF NI EBERR hitp://net.pku.edu.cn/dlib/pkusummer/
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http://net.pku.edu.cn/dlib/pkuxstart/
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TREILEER

2013 F- %4>, ACM Ed Council, ACM FEZ & £ 1< EJFE -> 2016 ACM China
SIGCSE i)%

2016524, CCFH B LESRIEF
2001-2013, HEH U ENHERTFETRASR R
2015-2018, MOOCH H F iR, HARIEEEH EIH

e PR IKee, B, “3 A == K 111 5 %’) . e
ﬁ%é»gimgg,%ﬁﬁwoﬁf%%Wﬁ%ﬁXmﬁﬁﬁ (i

Ming Zhang, Virginia Mary Lo: Undergraduate com]E)uter science education in China.

SIGCSE 2010, pp. 396-400. #%1]JCMU “Images of Computing” BRFE Prof. Carol
Frieze, http://www.cs.cmu.edu/~cfrieze/courses/ %%%Ipﬁ&iﬁ, %ﬂj%l 194K

Ming Zhang, Long Zhang: Undergraduate IT education in China. ACM
Inroads 5(3%: 49-55 (2014), a1 av%

Ming Zhang, et.al. Educational Evaluation in the PKU SPOC Course “Data Structures
and Algorithms”, L@S 2015: 237-240, 5|5k

5RE, TR ——ME I P EMOOCH R ZE. 1HHENLZE,2013(20). 5] FHIRZEL: 32



http://www.cs.cmu.edu/~cfrieze/courses/
http://kns.cnki.net/KNS/detail/detail.aspx?QueryID=5&CurRec=1&DbCode=CJFQ&dbname=CJFD2013&filename=JYJS201320006&urlid=&yx=

DL X RIS TZ AT 5T

« RFWLI90L K, Google A IS CAhE] 4180 2 kX, H [KTF 28

* 2018-2021, ANREERBIREBESEE I ANIHERGEREMR T, ER AR F
R FBH, KBTI

¢ 2017-2020 HIMERES EBREHRKPNZIERGRNBIERE HEHRR, EXE
AP & E S H, sk AL R 71 5t

o BEFEMITE AR E @201 74 FEANER INEE K Montreal K27, FEIREE %] = KREIBEAZ —
Bengjio%F HIMILA ZHAT Assistant Professor https://mila.umontreal.ca/
e Jian Tang, Zhaoshi Meng, XuanLong Nguyen, Qiaozhu Mei, Ming Zhang, Understanding the

Limiting Factors of Topic Modeling via Posterior Contraction Analysis, The 31st International
Conference on Machine Learning (ICML2014), &EW X, 2014.6.21-2014.6.26, El, fi5[100

* Jian Tang, lJingzhou Liu, Ming Zhang, Qiaozhu Mei, Visualizing Large-scale and High-
dimensional Data, WWW 2016. 04.11-2016.04.15, HfEW R4, 1533

* Jian Tang, Meng Qu, Mingzhe Wang, Ming Zhang, Jun Yan, Qiaozhu Mei. LINE: Large-scale
Information Network Embedding. WWW 2015, 1067-1077. El, 415|304
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Computing Curricula Overview Report (CC)*
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News

» 20164F4], NSF%&

® Obama: Computer Science for All (401Z3&JG) BRI 18 H,
https://www.whitehouse.gov/blog/2016/01/30/computer- BUONRE— A A AR

science-all T it HE *ﬂﬁﬂﬂ

http://www.wired.com/2016/01/obama-pledges-4-billion-to-  » 12472551,
computer-science-in-us-schools/

NSF investments in education research lay the groundwork for rigorous and engaging computer
science education for all students across the |U.S.

High school students engage in collaborative learning in a Computer Science Principles course.
Credit and Larger Version



http://www.wired.com/2016/01/obama-pledges-4-billion-to-computer-science-in-us-schools/
http://www.wired.com/2016/01/obama-pledges-4-billion-to-computer-science-in-us-schools/

NSF (National Science Foundation)
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WS- National Science Foundation
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* Advancing the Science, Funding & Support; Inspiring & Education
o« JRE A
 Biological Sciences (BIO)

 Computer and Information Science and Engineering (CISE)
e Education and Human Resources (EHR)



Example: Mark Guzdial

* Professor, Georgia Tech

. 30 awards from 2002, total amount: 19 Million USD

e #1228352 Collaborative Research: Special Projects (CNS):
BPC-A: Expanding Computing Education Pathways (ECEP) Alliance: $2,651,369.00

 #9553583 Learning by Design: Integrating and Enhancing the Middle School Math,
Science and Technology Curricula: $1,206,613.00

e #1138378 Type 1: Using Instructional Design Techniques to Create Distance CS
Education to Support In-Service Teachers: $1,038,211.00

e #0940394 BPC-AE: Collaborative Research: Extending "Georgia Computes!": A
Statewide Vertical Alliance to Broaden Participation through Innovative, Inviting, and
Relevant Computing Education: $1,509,624.00 + $2,056,007.00

e #0940932 Operation Reboot: Transforming Unemployed IT Workers into High School
Computing Teachers: $2,499,996.00




Example: Dan Garcia

* Professor, UC Berkeley

* Bringing a Rigorous Computer Science Principles Course to the Large:
School System in the United States

#1441075 total amount: $6,510,617

(AL BUFECESEE —T /15 7t)

https://www.nsf.gov/discoveries/disc_ summ.jsp?cntn_id
=134330



https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=134330

NSF Structure

* NSF Organization (Computer Education related)

* Directorate for Education & Human Resources EHR/OAD
* Division of Research on Learning in Formal and Informal Settings EHR/DRL
* Division of Graduate Education EHR/DGE
 Division of Human Resource Development  HER/HRD
* Division of Undergraduate Education EHR/DUE

* Directorate for Computer & Information Science & Engineering
CISE/OAD
 Division of Advanced Cyberinfrastructure CISE/ACI
* Division of Computing and Communication Foundations CISE/CCF
 Division of Computer and Network Systems CISE/CNS
 Division of Information and Intelligent Systems CISE/IIS



THEPLEE K H RIE

j(*IS’/\—é H EHR (Directorate for Education & Human Resources)
aalE m AR FREAEMPNEE . LB EUR
-tﬁmgﬁﬁﬁﬁzﬂmuﬁﬁéﬁb
« A THEDIH: 200-500K
« A+/MIH: 100-200K
« 555 H 2K H CISE(Directorate for Computer & Information
Science & Engineering )

o BHHZ T R BRI H Bl 4 i
o ITHERNSFHE Bt N2 s AR Mol H it 1.1123E Jt.




Funding Types

* New curriculum desigh or new courses
* New tools for education

* Interdisciplinary curriculum
* Connecting computing with other discipline

* Education research: teaching and evaluation methods,
new techniques

* Support for minorities / women
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AR

* SE2014 £ aaHH 1%
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172017, JLRIKEEE, RPRGAHLEFE

« CC2020, K44
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http://www.acm.org/education/curricula-recommendations

CISERITHEHEN BB I H

 CISE Pathways to Revitalized Undergraduate Computing
Education (CPATH)

* STEM-C Partnerships: Computing Education for the 21st
Century (STEM-CP: CE21)

 STEM + Computing Partnerships (STEM+C)



CPATH% &% (2007-20009)

* CISE Pathways to Revitalized Undergraduate Computing
Education (CPATH)

e Sponsored by CISE (all divisions)

CISE challenges the academic community to

» identify and define the core computing concepts, methods, technologies and tools to be
integrated into promising new undergraduate education models,

» demonstrate effective strategies to develop and assess CT competencies in the relevant learning
communities.

Range: Undergraduate education + K-12

The CPATH program seeks proposals in two size classes:
» Class | projects with project budgets totaling no more than $300,000 for 1-, 2- or 3-year durations;

 Class Il projects with project budgets totaling no more than $800,000 each for 2- or 3-year
durations.

Total funded: ~100 projects = ~30-40 million USD



o B BT
* 2007: Community Building N3
* Building Community via Robotics Innovations Competition
and Conference
« 2007.07~2011.06, S359,761.00
* Michael Gennert, A4 FE T % B
* A community for lab-centric computer science instruction

* 2007.08~2011.07, $396,760.00
* Michael Clancy, M K54H we R0 1%




CPATH

o By TN
« 2008: Conceptual Development and Planning N3

* Integrating Biology and Computing: Empowering Future
Computer Professionals

« 2008.09~2012.08, $149,028.00
* Vijaykrishnan Narayanan, 5= 47 V£ JE VM 37 K 2%
* Integrating Sustainability Into Undergraduate Computing
Education
« 2008.07~2012.06, $228,554.00
* Yu Cai, BRI T K57




CPATH

o HELIT I
¢ 2009: F:A[H LEéComputational Thinking A
* Computer Science Pathways for Educators
« 2009.09~2014.08, $824,692.00
e Christoph Hoffmann, 3% & k%

* Modular CS1 from the Inside Out: Computational Thinking for
all STEM Students
« 2009.01~2013.08, $824,692.00
* Christine Alvarado, I K52 2E - B 79 1%

T




STEM-CP: CE21

o THHENLAE I X
* Computational Thinking in STEM: A Whole-School Model for Broadening
Participation and Education in Computing

* 2014.09~2017.08, $599,849.00, Kai Orton, Pli]k K=

« FUNFIHENAE
* Computing in Secondary Schools
« 2014.01~2016.12, $830,886.00, Nigamanth Sridhar, 72 | 5k 22 JN 7. K 2
« THEALAE BRI 7
* Building a Theory of Badges for Computer Science Education
¢ 2014.01~2016.12, $268,735.00, Robin Shoop, i LA [ K




STEM+C

o« 11 H B4 5STEMZAELH P Rl &
e Research and Design of a Curriculum Authoring System for Computational
Project-Based Learning Units in Education

* 2015.09~2018.08, $1,500,845.00, Philip Bell, #& 5% K 2%

o BigrTHEALEARLRE /)
* Integrated STEM and Computing Learning in Formal and Informal Settings for
Kindergarten to Grade 2

e 2015.10~2018.09, $2,044,930.00, Monica Cardella, & J& K2
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HEFUREEET T
* Cognition and Procrastination
 Social and Cultural Dynamics

* Computational Thinking

* Understanding How Students Behave



TRV R ot
* Intervention
* Programming
» Games

* Engagement and Diversity
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* Knowledge Tracing
* Behavior Analysis
* Automated Assessment

* Video and Engagement
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* Deep Knowledge Tracing

e LIVELINET: A Multimodal Deep Recurrent Neural Network
to Predict Liveliness in Educational Videos

* Deep Learning + Student Modeling + Clustering: a Recipe
for Effective Automatic Short Answer Grading



HEFHR

e 7Cs of Learning Design Framework (by Grainne Conole)
e Conceptualise

Vision

* Capture Conceptualise

* Communicate

* Collaborate Activities

e Consider Communicate
e Combine

* Consolidate Syn}‘esis

Implementation

Consolidate



MOOC (Massive Open Online Courses)

FOCUS ON
SCALABILITY

FOCUS ON
COMMUNITY
AND CONNECTIONS

“ B ﬂ — Role of the

What is
~eeiad Local
massive: S
e cohorts?
* 1007 Self-paced?
* 1,0007? Open
* 10,0007 registration"
« 100, ooo ? Start/end dates?

/ College credits?

instructor?

MASSNE OPEN llllllli COURSE

\ Learning
Re 11 time itv?
Open content? 25 . community?
interaction?
9

Scripted assessments
and feedback?

Free of charge?

Affordable?

oursera

eX Bf

NE 2EEX

PANETY:
\0, icourse



BRI ELHE
* Intelligent MOOC System (by ChengXiang Zhai)
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MOOCHT & # i

o« 22 2] B3\ Engagement Pattern

« MOOCit3x MOOC Forums

o 2 AR Student Modeling
e [A]1TPFIX Peer Grading

o 15 510l Guidance and Intervention
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* Learning Latent Engagement Patterns of Students in Online Courses,
AAAI 2014

* Engaging with Massive Online Courses, WWW 2015

* |dentifying At-Risk Students in Massive Open Online Courses, AAAI
2015

* Probabilistic Use Cases: Discovering Behavioral Patterns for Predicting
Certification, L@S 2015



MOOC I I%

* Predicting Instructor's Intervention in MOOC Forums, ACL 2014

* Weakly Supervised Models of Aspect-Sentiment for Online Course
Discussion Forums, ACL 2015

* Exploring the Effect of Confusion in Discussion Forums of Massive
Open Online Courses, L@S 2015



FHEE

* Modeling Skill Acquisition Over Time with Sequence and Topic
Modeling, AISTATS 2015

* Deep Knowledge Tracing, NIPS 2015

* How Deep is Knowledge Tracing?, EDM 2016



RIAT R

Tuned Models of Peer Assessment in MOOCs, EDM 2013

Methods for Ordinal Peer Grading, SIGKDD 2014

Probabilistic Graphical Models for Boosting Cardinal and Ordinal Peer Grading in
MOOCs, AAAI 2015

Measuring Performance of Peer Prediction Mechanisms Using Replicator Dynamics,
1JCAI 2016

Leveraging Social Connections to Improve Peer Assessment in MOOCs, WWW 2017



5 AT

* Grading the graders: Motivating peer graders in a MOOC, WWW 2015

* PeerStudio: Rapid Peer Feedback Emphasizes Revision and Improves
Performance, L@S 2015

* Problems Before Solutions: Automated Problem Clarification at Scale,
L@S 2015

* Smart Jump: Automated Navigation Suggestion for Videos in MOOQOCs,
WWW 2017



MOOC HF IR E 2]

* Deep Knowledge Tracing

Combine RNN and knowledge tracing for student Skill Acquisition
Modeling, NIPS 2015

e Video Content Analysis
CNN model for video Liveliness Prediction, EDM 2016
* Personalized Next-Step Recommendation

A behavioral model that takes into account students’ time spent,
representing time using Recurrent Neural Networks, L@S 2017

* Automatic Short Answer Grading
Deep Belief Networks for Automatic Short Answer Grading, EDM 2016
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* 8:30-9:30 S, mX. REFEUT

A

¢ 9:30-12:30 = MBS E R X & (Dan Garcia, Susan Rodger, Steve

Edwards)

e Susan Rodger : SIGCSE - Passionate Educators on the Teaching and Research of
Computer Science Education

e Dan Garcia: Transforming High School Computer Science: The Beauty and Joy of
Computing (BJC)

» Steve Edwards (Professor, Virginia Tech): From Referee to Coach: New Directions
in Automatic Assessment of Student Programs

» 14:00-16:00 [E
N

| N AT SEALECE 5T S

TR

B S BARFTRN (&=

e 16:00-17:00 Panel Discussion: Computing Education Research in the

Future
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E Pt FEAHLBCE MR VORI

« ACM SIGCSE (SIG on Computer Science Education)
* February 21-24, 2018 Baltimore, MD, http://sigcse2018.sigcse.org/

* ACM L@S (ACM Conference on Learning@Scale)
e June 24-30, 2017, London, UK, learningatscale.acm.org/las2017/las2018cfp/
e |CLS 2018 will be held in London from June 23 to June 27.

 ACM ITiCSE (Integrating Technology into Computer Science Education)
 July 2-4, 2018, Larnaca, Cyprus, http://iticse.acm.org/

 ACM ICER (International Computing Education Research Conference)
e August Mon 13 — Wed 15, Finland, http://icer.hosting.acm.org/

* ACM SIGITE
e QOct. 3-6, 2018, Fort Lauderdale, Florida, USA.



http://sigcse2018.sigcse.org/
https://orange.hosting.lsoft.com/trk/click?ref=znwrbbrs9_6-175e9x313155x0899&
https://www.isls.org/icls/2018
http://iticse.acm.org/
http://icer.hosting.acm.org/

E Pt FEAHLBCE MR VORI

e [EEE EDUNINE (World Engineering Education Conference)
* March 11 to 14, Buenos Aires, Argentina, http://edunine.eu/edunine2018/eng/

 |[EEE FIE (Frontiers in Education Conference)
* October 3-6, 2018, San Jose, CA, http://fie-conference.org/

* EDM (International Conference on Educational Data Mining)
* July 15-18, 2018, Buffalo NY, http://educationaldatamining.org/EDM2018/

* |EEE TALE
e Dec. 12-14, 2017, Hongkong, http://www.tale-conference.org/

e ACM Inroads



http://edunine.eu/edunine2018/eng/
http://fie-conference.org/
http://educationaldatamining.org/EDM2018/
http://www.tale-conference.org/

ACM SIGCSE China it ENE B A S

http://china.acm.org/SIGCSE/

. 3-

SHLEE

STV, 2017.10.21, b

.
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FWIR)

FTUWorkshop (it i SAL A URAE
2017.12.3, FRMN

« 7P TE B Dr. Youwen Ouyang is currently
leading the implementation of two NSF funded
projects, CyberQUEST and Activate Computational

Thinking.

* http://faculty.csusm.edu/ouyang/index.html

CM TURC &

R K4, 2018.5.19-20, LifF

56


http://china.acm.org/SIGCSE/
http://faculty.csusm.edu/www.csusm.edu/cyberquest/
http://www.csusm.edu/act/
http://faculty.csusm.edu/ouyang/index.html
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Conference:
SIGCSE_L¥#E K R &1
SIGCSE China

May, 19~20, 2018 (Sat.-Sun.)
https://easychair.org/conferences/?conf=sigcsechina2018
http://china.acm.org/SIGCSE/



https://easychair.org/conferences/?conf=sigcsechina2018
http://china.acm.org/SIGCSE/
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http://china.acm.org/SIGCSE/
http://net.pku.edu.cn/dlib/mzhang
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