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 Cheung, A.C.K,, & Slavin, R.E. (2013). The effectiveness of educational
technology applications for enhancing mathematics achievement in K-12
classrooms: A meta-analysis. Educational Research Review, 9, 88-113.

Year of publication: 1960~2011

Type of technology : Computer-Managed Learning (CML) (7),

Comprehensive Models (8), and Supplemental CAl Technology (37)

The overall weighted effect size is +0.16

 Young, J. L. (2017). Technology-enhanced mathematics instruction: A
second-order meta-analysis of 30 years of research. Educational Research
Review, 22, pp.19-33.

Year of publication: 1986~2015

Type of technology : computation enhancement technologies, instructional

delivery enhancement technologies, and presentation and modeling

enhancement technologies

The mean effect sizes were 0.47, 0.42, and 0.36


https://www.sciencedirect.com/science/journal/1747938X

« Bray, A. & Tangney, B. (2017). Technology Usage in Mathematics Education
Research - A Systematic Review of Recent Trends. Computers & Education, 114,

pp.255-273.

Year of publication: 2012~2016

Technology Learning Theory SAMR Level

Programming Tools

Toolkit

Fig. 4. Components of the dassification.

Collaborative by Behaviourist Augmentation Change in Attitude
Design Cognitive Moeodification Improve

Dynamic Geometry Constructivist Redefinition Performance
Environment Social Improve

Multiple Linked Constructivist Conceptual
Representations Constructionist Understanding
Outsourcing — Skills-focused
Computation Support Teachers
Outsourcing — Collaboration and
Content Discussion




B Behaviourist ® Cognitive  ® Constructivist = Social Constructivist  ® Constructionist

Outsourcing Outsourcing - Simulations - Collaborative MLR Toolkit
Content Computational Programming by design

Fig. 7. Technology v Learning Theory.

Bray, A. & Tangney, B. (2017). Technology Usage in Mathematics Education Research -
A Systematic Review of Recent Trends. Computers & Education, 114, pp.255-273.




B Augmentation O Modification B Redefinition

Outsourcing DG5S Outsourcing - MLR Simulations - Collaborative Toolkit
Content Computational Programming by design

Fig. 8. Technology v SAMR

Bray, A. & Tangney, B. (2017). Technology Usage in Mathematics Education Research - A
Systematic Review of Recent Trends. Computers & Education, 114, pp.255-273.



Rakes, C. R., Ronau, R. N., Bush, S. B., Driskell, S. O., Niess, M. L., &
Pugalee, D. K. (2020). Mathematics achievement and orientation: A
systematic review and meta-analysis of education
technology. Educational Research Review, 100337.

Type of technology :

Calculators( &t & 1% ): scientific, graphing calculators, calculator
programming, computer algebra systems (CAS), dynamic geometry,
simulation, and statistics.

Probeware(#%3112: & ): data collection devices such as Calculator Based
Laboratory (CBLTM), Computer Based Ranger (CBRTM), motion
detectors, and other specialized sensors (e.g., temperature, pressure,
velocity).

Software( 2 £ #X #4): dynamic geometry, graphing, algebra, statistics,
statistics instruction, spreadsheet, presentation, applets, games/puzzles,
testing, tutorial, student response systems, and interactive whiteboard.

Hardware(& s\ i HE): laptops, classroom computers, and computer labs.

Internet technologies( 49 #% %} $7): included online manipulatives and
applets, distance learning, online games/puzzles, online testing, online
tutorial, websites, WebQuests, Wiki spaces, social media (e.g., Facebook,
Twitter), video conferencing, document or video sharing, and blogs.



Rakes, C. R., Ronau, R. N., Bush, S. B., Driskell, S. O., Niess, M. L., & Pugalee, D. K. (2020).
Mathematics achievement and orientation: A systematic review and meta-analysis of
education technology. Educational Research Review, 100337,

 Six broad categories of technology use were
identified in the literature: instruction enhancement,
computation, support for active learning, tutorial,
assessment, and technology-rich environments.

« Technology Is generally considered effective to the
degree it iIs used in a way that improves student
conceptual understanding of mathematics and
encourages mathematical reasoning and
communication.
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Published in Print: October 22, 2014, as Adaptive Testing Guiding Teachers' Instruction

D . o - Complete Coverage b
Tddng S ‘ ‘ . . a ‘ Complete Coverage b
Taking Stock of .

District's Ambitious Personalized Learning Effort
Shows Progress Adaptive Testing Shaping Instruction

Some districts are finding that assessments have value that extends well beyond
getting a reading of students' test scores

By Robin L. Flanigan

ARTICLE T

At the Waukesha STEM Academy-Saratoga Campus, students can e ~
—Printer-Friendly

find themselves taking adaptive tests once a day, or once a .
="l Email Article

month, depending on the subject matter and how quickly they
B Reprints
work through the curriculum. But the Wisconsin charter school =
= Comments

found the customized assessments that adjust the level of

difficulty based on the responses of the test-taker so beneficial
that school leaders siphoned funds away from a full-time '3 uike

educational position to buy more of this personalized testing.

Epucarion WEEK
JE ACCESS

Students have performed well on the adaptive tests, which
appears to have translated to state testing. Less than 5 percent

scored in the 24th percentile or lower on state tests, compared with nearly 20 percent five

years ago when the school was not using adaptive testing tools.

Kayla Mccks Cook, a 6th grader, gets help from teacher John Williams at Whittemore Park Middic School in Conway, S.C.

The students were using their iPads to pick out recipes and calculate ingredients as part of a skills task, B
—James Jason Les for Education Week But it was an inadvertent benefit of adaptive testing that demonstrated to educators at
By Michelle R. Davis the 336-student school just how individualized their instructional approach could be,

11
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The use of technology has the potential to improve the teaching and
learning of mathematics, leading to gains in higher order thinking
skills (Wenglinsky, 1998) as well as student achievement and self-
efficacy (Mistretta, 2005).

Findings from the meta-analyses studies (Cheung and Slavin, 2013;
Li and Ma, 2010; Rosen and Salomon, 2007; Tamim et al., 2011,
Huscroft-D’ Angelo, Higgins, & Crawford, 2019) reported positive,
small to moderate overall effect sizes when using technology in
mathematics education.



https://kknews.cc/education/y5jk4xk.html

Pierce & Stacey (2010)

)
T T
QO
E ﬁ% Exploit contrastt\ 4 Re-balance é Build N
A 5 of ideal & emphasis on skills, metacognition
u=3 E o machine concepts, and overview
=3 mathematics applications
>\ N | - /
g.gfﬁo 4 Change - Change
g g = classroom - PEDAGOGICAL - classroom
@ ng social OPPORTUNITIES didactic
= C o dynamics contract
_ -; — — r - / — \'
o
]
o ©
2 73 3 Learn Use real Explore Simulate Link
% T O pen-and- . .
S O ® data regularity real representations
-3 4 paper . .
°a - and situations
g8 o skills i ..
E S variation
= ®
o N N N Nl _/
- = = o~ = o~ = =~

B C

L

L L
FUNCTE)’FD&L OPPORJ;‘lTN ITIES

Primary purpose and strength
CURRICULUMW Execute algorithms quickly (ASSESSMENT
CHANGE and accurately CHANGE

Pedagogical map for mathematics analysis software



T 49 0 AT SRR P
EAOMFABEHT O RARS

] ’:; L 1L ,“»\g:;— ﬁE—)ﬁv Bt,\—)“:f ﬁ—’a;\ N #71; ;L" ;\A
Frprgr A 1 E sl ~ > MOOCSE &
yehde ﬁwﬂ‘ﬁﬂﬂ%ﬁﬁﬁﬁéim

| Study
\. Characteristics /'
L E

+ N /" Student '\‘-l

a ™~ . Achi t /
/Mathematics Education”, \cnevemen
| Te chnology Intervention ] e ~
. Study / [ Student

/" Conceptual - \\ Orientation
' Emphasis ./ f )

| Technology Type |
N _/

~,

e \
. Technology Use
. /

Student
‘-\ Character stics_._/;

o

14



2020 Horizon Reportz TEAI

» Top six emerging technologies with significant impact
on the present and future of teaching and learning

> Adaptive Learning Technologies
> Al/Machine Learning Education Applications
> Analytics for Student Success

> Elevation of Instructional Design, Learning Engineering, and
UX Design in Pedagogy

> Open Educational Resources
- XR (AR/VR/MR/Haptic) Technologies

https://library.educause.edu/resources/2020/3/2020-educause-
horizon-report-teaching-and-learning-edition
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2021 Horizon Reportz TEI

» Artificial Intelligence (Al)

» Blended and Hybrid Course Models
» Learning Analytics

» Microcredentialing

» Open Educational Resources (OER)
» Quality Online Learning

https://library.educause.edu/resources/2021/4/2021-educause-horizon-report-
teaching-and-learning-edition
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Al for Education

Support Teachers(r pF % £ 5 ¥ K is &8 = 38 F] 4 % &)
Support Students (Al4% B A & 1)

Meet a Variety of Student Needs (5 ¥ 4& g % st)
Automate Grading (p # 3= ~ 57 £ 7))

Allow Teachers to Act as Learning Motivators (& 3 2t
%ﬁﬁﬁﬁﬂr%$4%ﬁJ@¥;%ﬁﬁﬁiiﬁ
e 2 3% > FRBIR)

Provide Personallzed Help (375 p # i & %)

Identify Weaknesses in the Classroom (58 ¥ %1 ~ 7 2 &
1T Y R A AT)

https://www.thetechedvocate.org/7-roles-for-artificial-intelligence-in-education/



https://www.thetechedvocate.org/7-roles-for-artificial-intelligence-in-education/
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Try it out!

HE| Lone Star College, TX

) Try 5 sessions for free
IS £ - . £ 1 With Camegle Leaming, | saw amazing
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Scenario

ATock climber & currently on ne siae of a cift
67 feet off the ground. She can dimd cn
average about two and one-half ‘aet por
minute

1 When will she be 82 feet off the ground?

2 In twenty minutes, how many faet above the
9r04nd Wil she be?

3 1n 75 seconds, how far adave the grourd will
she be?

‘ Ten minutes ago. how far avove the ground
would she have been?

Milton Avery's skills

7 Pottng o n Two Quadrants / Sacten 2/ 41120

[aala Solver

To wrke the expression, define a variable for n
Ihe climbing time and use tis variable 1o write ?
arule for her height above “e 0 ab

minutes.

(<)

O OO Worksheat for Problem BHIT20

HEIGHT
FEET
674257

OuanttyName

Unit

Expression
Question 1
Question 2
Queston 3

worksheet *

Question 4

Soreadsheet Caoulaton (N

=

YRR

Hint

y

Coe

X Bints Wl &
]

You know that the ckmbing time is 75 seconds, Gomven 75 seconds to

w'

T B

Cognitive Tutor

Aé LviMath - Laaiciia

Exercise

Compute 2+ 11

Expand t) % expanded by ? equals % + Add Step
= (1 7
Expand % ? expanded by|? equals .ﬁ- + Add Step - Delete Step
e [ A _
Add B 14 + 1414 + Add Step - Delete Step
Result: n
14

Please provide your confidence in your answer being cormect using the slider below.

] ]

ActiveMath
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https://www.mathway.com/Trigonometry
https://www.mathway.com/Trigonometry

VR in MATH

A 1 a Sy

L 8cE K

—te 22 ~
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VR MATH

£ &5 ﬁ is an interactive educational application helping
li‘ students understand 3D geometry, graphs and
.;9 » 2 ) ;* vectors - via Virtual and Augmented Reality.

wEALAE
BEEK

T g

EFRY

HE £ T
A H

£ Download on the P GETITON
@& App Store P Google Play

https://www.youtube.com/watch?v=E-ZlgaTMIsU

F-L T Rk ~Re B RE (2018F117 ) o FEitem

B AT 28 B EY Aoz A I g E A

bl o 3R P & <8 (L%) > TANET2018 4 B2 it ¢ (
2507-2511F ) o o4t > ¢ &L %X B o

doi:10.6861/TANET.20181Q946¢hal Taichung University of Education I:'%:
Graduate Institute of Educational Information and Measurement E =1


https://www.youtube.com/watch?v=E-ZlqaTMlsU

AR in MATH

& I ﬂr’%‘ Research and Practice in Technology Enhanced Learning
T Vol. 7, No. 3 (2012) 153 — 173

} &g % © Asia-Pacific Society for Computers in Education
e

VR_& AR COLLABORATIVE MATHEMATICAL INQUIRY
WITH AUGMENTED REALITY

HAKAN SOLLERVAILL
e Y4

% m' Halmsrad University and Linnaewus Universiry,
Halilmsrad and Vixjo, Sweden
hakan solflervallcchh se

\3 5 ] 2/

3* ‘}? (3N -“E' In this paper we describe and reflect on the design of a mathematical learning activity developed in

collaboration between teachers, researchers and technical developers. By making use of augmented

ﬁ &g reality (AR) as a technology supporting augmentation of a real-world projection with computer-
gene-rated images., we have designed an activity that promotes unique action and learning

trajectories. These trajectories require the learmmers to engage Iin interactive-constructive actions that

g A involve and stimulate the development of their self-regulatory skills by inviting them to vary and

coordinate across the contextual affordances of the technologies and the physical resources in the
implemented in a

classroom. Our learning activity is designed as a collaborative guided inquiry.
&g %"‘V regular classroom and involved mathematical problem solving in relation to the geometric concept

2 5( Iy .’ . ; 4 te ,
;f\ﬁp T HEHRE R (2019) - B* I B E Y LA
MART LG « FEXTA L E£ 110253

oo
o

T~~~

AR (Augmented Reality): EdH{H
VR (Virtual Reality): #1218
MR (Mixed Reality): {E\E{tl{&

IVICA>UICIHIICTIIL

cuucaclivlidl iiiivltiiiactivii aliu
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Math+Coding project

g ek g P FRE L2 4 B ¢ (Social Sciences and
Humanities Research Council, SSHRC)& & £ &7 3 & f ##1#
(The Fields Institute for Research in Mathematical Sciences,
FIRMS)#1Feben TicE < v e ¥ L |

Vol 3. Issue 1 Vol 2, lssue 3 Vol 2, Issue 2 Vol 2. Issue 1 Vol 1, Issue 3 Vol 1, Issue 2 Vol 1, lssue 1

Volume 3 Issue 1 (March 2018)

Editor's Message

== Computational Thinking Activities: Enacting Leveled Concepts — Immaculate K

W Namukasa Related Projec

Growing Patterns - Game é 0 Q

VIEW: @Code OFlowchart (Text

1(2|3(4|5|6|7|8|9|10
N=@ 11[12|13[1415(16|17 |18 |19|20

21|22|23|24(25|26 (27| 28|29 |30
repeat | ? 31(32|33|34|35|36|37|38 39|40
show 3 x N 41|42 |43 44|45 |46 |47 48 49 |50
N=N+1 51 (52|53 54|55 |56 |57 |58 |59 |60
61(62|63|64|65|66|67 |68 69|70
71(72|73|74|75|76|77|78 79|80
000 81(82|83|84|85|86|87 |88 89|90
91(92|93|94|95|96 |97 |98 |99 [100

Before the start of each game, set your level and goal (bottom-left). If
Current Score: 0/15 you meet this goal, you'll get a math surprise!

. . Change values in the code to get the highlighted numbers. Click TEST to
High Score: 0/15 test your answer! First Try - 3 Points; Second try - 2 Points; Third try - 1

Level: Goal: (3/15 ) [ point - Have fun:

Question: 1/5
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ScratchMaths

building mathematical knowledge with programming

The Sertths curielum s s
mle mathematis accessle o widr
rangeof pupls, i eing s  over 0
Chons s Engan

gotox: @y: @
dear

: down
repeat €0

Figure 2. Creating a circles pattern in Scratch.
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Learning analytics and math learning

Ebner, M. & Pronegg, M. (2015). Use of Learning Analytics Applications in
Mathematics with Elementary Learners.

jl%’g International Journal of Academic Research in Education, 1(2), 26-39.
_n:%tﬁ K DOI: 10.17985/ijare.37247

Clkaal N Taylor Martin, Carmen Petrick Smith, Nicole Forsgren, Ani Aghababyan,
wERLR Philip Janisiewicz & Stephanie Baker(2015) Learning Fractions by Splitting:
B RE K Using Learning Analytics to lHlluminate the Development of Mathematical
TR s Understanding, Journal of the Learning Sciences, 24:4, 593-

VRE AR 637, DOI: 10.1080/10508406.2015.1078244

2 Dani, A. (2016). Students’ patterns of interaction with a mathematics intelligent
f‘%tg QS tutor: learning analytics application. International Journal on Integrating

3 Technology in Education (IJITE), Vol.5, No.2.

BKE KT Xia, M., Wei, H., Xu, M., Lo, L. Y. H., Wang, Y., Zhang, R., & Qu, H.
thE § ?‘ (2019). Visual analytics of student learning behaviors on K-12
LA 45 mathematics e-learning platforms. arXiv preprint

arXiv:.1909.04749.

Zhuhadar, L., Daday, J., Marklin, S., Kessler, B., & Helbig, T.

(2019). Using survival analysis to discovering pathways to

success in mathematics. Computers in Human Behavior, 92, 487 -

495,

HEFE (2006) - 3B R EBUEA R e HACRI OSSR v B8 S iy
BRI LG R > 3(4) 0 41-57 -


https://doi.org/10.1080/10508406.2015.1078244
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The future of education:Z 4.0

Tra'nsforming the future of education through
advanced technology.

HAFHAORESKRE - FRA - AFHHEBH RN
What is Education 4.02

“ ‘\-ﬂ:\\; -— ’ !e";%lh
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Current funded projects

» FACT: Formative Assessment with Computing Technology: The intelligence of a tutoring system is
used to assist middle school and high school math teachers as they walk around their classroom
helping pairs of students explore complex mathematical activities on tablets.

* Dragoon To really understand a complex system, nothing beats modeling it, which is why modeling
has been prominent in recent standards for math and science. Dragoon allows instructors to author
effective instruction in modeling which includes students constructing models with help from an
intelligent tutoring system.

» TopoMath: Algebra word problems are an early and notoriously difficult introduction to
mathematical modelling. The goal of the TopoMath project is to get students to master this difficult
skill in 20 hours of instruction. The instruction combines an intelligent tutoring system, a direct-
graph notation for equations, an adaptive learning management system, and a variety of in-class
activities.
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