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B Decimals

B Fractions ORegular direction
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B Expressions @Dual directions
O Equations involving whole numbers
Equations involving decimals

O Equations involving fractions
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What is Algebraic Knowledge for Teaching (AKT) ?
O] AICEEFFNR?

Early algebra 28I
= Inverse relations ¥z &
a Basic property of operations E iz EHE =2

N\

Necessary knowledge for teaching it A ZER/
A ZFNA
(A8 . PENRITSEEE )
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What does the literature say? X#A/E AL ?

Organizing Instruction and Study
to Improve Student Learning

1. Worked examples#ll &
2. RepresentationsZ=1it
3. Deep questions=Z (0]

IES recommendations ZEH AR Z IR
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Why Cross-cultural Collaboration ?
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Current Project =

AR 4

B

I

Led by Fu Ma & 4% (F1 750151 A)
(With the assistance from

Jing Chen [£##=£)ifi, Guangqun Zhong
B2,  Wei Chen [R5%E )

Led by Meixia Ding T £ @ Temple
University K& A+~

17 teachers from Nanjing, China

(17 {iz - EFE =AY )
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17 teachers from Philadelphia, US
(17 fr EETHHIET)




Project objectives (2014-19) Ii1 B B &

|
1. ldentify IR Al AKT (Yrs 1-3)
2. Refine 55= AKT (Yrs 3-4)
5. Disseminate #/ AKT (Yrs 4-5)
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Objective B i1 #1 — Identify AKT

Analyzed 132 videotaped lessons filmed in years 1-2

DM F132TE—FME _FRIFKER

Results:
1) xR S—ERTAHI - RAEFNIEOHERW
Mt EMRE

2) 25 PMIERNPEREARE
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Objective H T #2 - Refine AKT
.,
Conduct the intervention session (Y3 video
forum + summer workshop) W3Nicin+=Z 1N

Re-teach the lessons (Y4) EHM R
AsK:
1. WM AREaXNEIME X EF I BRAER ?

2. FhRIMMMWAKTERZEHFNAH LEE01T?
3. FIAMMAKTERZZHFNA EEIEFRIPEL ?
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Research Questions <o) 25

Do US and Chinese
teachers show
interests in their
international peers’
videos?AZEZ XTI
J3 B9 ST R <R G 2

What different or
same aspects do US
and Chinese
teachers notice

about the videos?H
EZIMAINIRAI R E
RABET2BEMARE ?

What do US and
Chinese teachers
learn from their
international
counterparts’ videos?
fhEEE MM IR E
PREMFAZ R A 2




Data Sources and Procedures#izEsi2rs
e

Q 25 video clips annotated (25N IniEa98157)

J 12 Chinese & 13 US
J Matched topics

a Online video forums (one month) #5Titin
Q Summer workshops (20 hours) ZHAfFITHE
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Online Video Forums M _EfM3M1EIin

|
YouQuhl: youKLH
https://www.youtube.com/watch?v=uFfn8di http://v.youku.com/v _show/id XMjc10OTU1
HtvQ&list=PL1r2Nc7utzkbPSvxXEbTaMXS NDcyMA==.html?f=49785832&spm=a2h1
bBr80OZIiW&index=1 n.8251843.0.0
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US-China Teacher Video Forum
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Rl US_Grade 2_T3_Fact Family 54

BENAAEET, SRANE

US_Grade 2_T4_Fact Family 3 15 &
bl vocerr 13143
tm China Grade 1 T1 Fact Family—E @,

China Grade 1 T2 Fact Family—E A3

@ China Grade 1 T2 Initial Unknown Problem=R i # 2 &
2 2>
b

> China Grade 2 T4 Additive Comparisons i#i% LR

Grade 2_T3_Fact Family®& {4

nE

US_Grade
act Family
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Online Video Forums MW _EfSmiEin

Teachers first watched the videos of their interest
and then commented on the following:

1. What do you notice? What stood out to you? & 7114 ? 1+
AN E LLEZEL ?

2. What questions do you have in terms of this video or in
general? (XX IS & /ST =S B 11745 7

3. Other comments? B FL ?
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Online Video Forumsi Wl

€3 VouTube Search Q

12 Comments = SORTBY

o Add a public comment

Jenn Seidman o 49
I think it was interesting that Rubin understood the idea of inverse operations but did not represent his fact as in the
expected way. It is clear that participating students understand the idea of fact families though.

e & REPLY

n Daniefle Murray & maonths agc
I noticed that the teacher used a model to represent the fact family, used turn and talk, and gave the students the first two
addition facts. During the turn and talk, | noticed that the teacher did not interact with any students. | am wondering
"Does the color really matter when the student was showing the subtraction fact of 8-7=1"

Read more
e ® REPWY

g Gillian Maimon 10 months ago
Love the depth of this conversation. The amount of time spent on this important open-ended question is key. The
children did a great job verbalizing their thinking. | wonder what weuld have happened had they had the option of telling
OR drawing their thinking on the dry-erase board. The visual of the cubes was certainly very meaningful. | wonder what
other visual representations the children would have come up with.

i W REPLY

Tia Larese | ynths ago
“ I like the blend of teacher and student talk, stating an essential guestion, as well as the clear objectives explained
throughout the lesson.

& 5 pepwy
10 months age

a Keely Gray
Great student talk, and | like the “thumbs up” for students who agree, so they can still feel as though they are getting credit
farthale thaunhte  Tha nuba ie 2 ntaatienal ranrasentation and the students were able to relate the visual to the math

e e s esA M e
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In-person Summer Workshops
_ EIXIE = A

2 US workshops & 1 China workshop

Further elaborated and reflected on the video comments
and what they’ve learned from international peersiz#t—=
)3 7 AL e DRI EFRE A FE 2T A ?

Discussed how they planed to implement what they
learned to classroomsiN1E Al {EFF =RV AR RIR =
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In-person Summer Workshopsaxazsariiin
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In-person Summer Workshops




Video ID

Data Analysis (184

- f£r
A total of 233 comments entries

Video

US Teacher

US Youtube Comments

M

Chinese
Teacher

Chinese{f ficomments

US:120; China: 113)

Translation of Chinese comments

US G2 T3 FactFamily

Bez

1 like the way the childrer share

|

(10D 1R T ST ) B PR LS, B Re:m

LE 8

L

Tne Amencan teachor #30 100us0d on QUIDING SWCeNts and UsINg
ma In class. the term of “fact family” is interest

US G2 T3 FactFamily

Eizne Siackmon

T thought Mamthew's observation tha the samne 3 sumbers wees being used was
helpful 1o the ather students

ieema,

ELsrk

R WA T AL,
T M, B B

Chinese teacher would prefer using manipulatives eartier 10 let the

US G2 T3 FactFamily

The use of the cubes is & great visual for children 10 wnderstand the members

of the nunsber fusnily do ot change

(1
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Brwaie
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218

US_G2 T3 FactFamily

T would have Iiked to boar Titus explarstion of the cabes. | Hied the turn and
talk. Maybe the students next time could cach have their own st of cubes v
everyome fechs imvolived

IRRNA

T,

S EmRANT L. R
RO, R 0 0 X

EIA- N

(Hero

w-wmdmnumsmwm \.e. et very

think about it and share their IIMIMW\'! 2
m;---mﬁmkmmmamm.lmmwumn
form of thew class, the studenis 51 on the canpet freely. relaxing their
boces. mlmmxmwuﬁmpwwmmwn.m
jwst ksten to the teacher relamangly. When the teacher woid the students to
share with each otner how o use 7+1 = & 1o help computing & -1 ana 8-7,
1he students Guickly get into groups of 2 or 3 and began 1o ciacuss
actively. The teacher also patently wait the students to fimiah their taling,
and didn't seem 0 rush 1o the next topic.

US G2 T3 Facttamily

Grest student talk, snd 1 like the “thamie up” for stadents who agree., s they

can still feel 2 though they are getting credit for their tuughts. The cube & &

freat visual reprosestatian and the atuderts were ahlc i relate the visual to the
mash facts given

o

EERATRE, WMTTEFBON
136V RRE 7 A
2 Il'h“\r"’l L

Just ke our Gally Class, there will De unexpected situation, and the

1eacher patiently guide the students according 10 the situation: Do we

change the number? Aze they the same coior? Even If the student dion't

mmutwvoay she =il give credict 1o fm o encourge hm: 1 like your
- However, in terms of tha manipulatves, can it be bigger i order 1o

uamydimoulmmmdwamm Therefore when the students

are showing it in the front, the others can befter understand the
botween the four Math sentences.

US_G2 T3 FactFamily
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melutionship bet

To show the relatonship Detween A0dIbon and subzaton. the teacher
usod the concept of “fact family”, and it i very intereating, it shows there
ar® vary close relatonship among the math seneces. Thare is no practce
tiere in class, nnamuummmlmcma Mcn-nu.namryn
have a whaen i comes 1o




Data Analysis ##E 7
B
Codebook (initial + enriched)ZwiE

Dimension
(& C i (& [ i
Category R : = o
Ask S w Pose
Sub v L L L Q

Suggest more

Notice cross-
concise tcacher

Noticolike

manipulatives  suggest letting

(cube, sticks) ax| ALL students
caltural Like/notice great munipulate
language (T differences in usking students  visual/show (using
talked too teacher Like concise to pose concept cubes)tell
Video ID much) i Z ideas
#1
1
1
1
1 1
1
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Suggest using | Question the

susgest letting larger lack of richness
s come i n

up with OWN | so the class can | representaiton

representations e usex

Suggest using
manipulatives
to understand
the
relationship/
concept (as
opposc to the
answer)

Wonder about
the purpose of
using
manipu

cs
(scnse-making
or cheek)

Diagram Diagram
Notice/Like the
Notice & usc of diagrams Wonder if tape
drawing picture  (bar model,  diagram similar
to find the number to number linc
anxwer line/counter)  or bar mode!

Disgram

Like
dincusniana
prior to
students

Diagram

Notice Thad S
10 write up the

completing the  oquation under

bar model

bar model

Tallies

Notice drawing
tallies



Codes, Categories, Themes

- f£r
- Resulted in 634 individual codes

- Countered frequencies of codes
- Classified into 4 domains: math/children/teaching/other
- ldentified patterns & themes within and across culture

- Checked against the narrative comments & summer
workshop videos/notes for trustworthiness
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Results (#£2 ) for Research Question 1

I
. Chinese videos mUS videos
Do US and Chinese .
teachers show 270
- - - 80-0%
interests in their
70.0% 66.7%

international peers’
videos?HEZE XS  60.0%
X7 BRI SR SIS 2 50.0%

40.0%

33.3%
30.0%
20.0% 16.8%
0.0%
TEM PLE_ US comment entries (n=120) Chinese comment entries (n=113)
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Results (#£2 ) for Research Question 2

mUS (n=326) mChina (n=308)

What different or
same aspects do
US and Chinese
teachers notice
about the videos?

70%

60%

50%

65.90%
59.20%

EZIMXIMIRRY - 0%
RARBIT2ME  s0%
AAE ? 20% 17% 17.50% 13.60%
10% 8.10% 6.40%
o _ ]
Math Children Teaching Other
TEMPLE SCTAES S S EiCS it
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Research Question 2 (cont.)

Zoom in on the domain of “Teaching” — most
frequently commented on in both countries

Teaching US Codes Chinese Codes
Representation Z=AIE 66 73
Communication style 2337 X & 63 31
Teacher question/guide ZVmi2ia)/5 |5 22 17
Goal/focus ] 10
Other 25 19
Total 132 150
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2a. RepresentationZkil

US teachers on Chinese videos Chinese teachers on US videos

Always start from a real- Concrete representations
world situation ( 51518 ) ( BfAZR1E ) such as
then fade out to numerical “cubes” (/\}J31R) and the
equations ( & arrays model ( F1&E )

uuuuuuuuuuu
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2b. Communication Style 27t X 4%

US teachers on Chinese videos Chinese teachers on US videos

Well-structured Chinese
classroom where students
acted as “little teachers” and
teachers expressed genuine
interests in listening to students
reasoning EMELRN P EIRE
B FEI/NENN . ZBIMNFEE
ROHEIE R I B 1 E R

f§ TEMPLE

UNIVERSITY
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US “relaxed” classroom climate
& natural teacher-student
relationship EZETEMRHIRES
SMBRRITER Z
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2c. Teacher Questioning/Guide o) / 5|5

US teachers on Chinese videos Chinese teachers on US videos

O Impressed by Chinese
teachers’ serious of rigorous
questions (in all videos)® EZ&
R M1 R 251 0] &

“I noticed how the teacher employs the questioning
technique to guide student learning. Even if a question
answered is incorrect, she never just gives the students
the answer. The teacher guides the students to figure
out the correct answer and take ownership of their
learning. She has set very high expectations of her
students. She has created a safe environment
conducive to accountability and responsible learning.”

f§ TEMPLE

— UNIVERSITY
Colleae of Education

Questioned US teachers’
missing opportunities to pursue
students’ ideas/ the lack of
follow-up questions (e.g., why is
it called “fact family”’?) FA{EIESES
IRE TR Z R BRI IR 0] @R



Research Question 3

What do US and Chinese teachers
learn from their international
counterparts’ videos? 7 3= 2 il M At

MR ERMXFRZZNT A4 7
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Overall 2 1& -

Q US Teachers - particularly impressed by the depth of
mathematics Z{=HYX[E that children engaged in
Chinese classrooms and teachers’ instructional
approaches #{¥ 73,4 to pursue such depth

QO Chinese Teachers - more interested in US relaxed and
natural classroom climate T B AN IR E S5 and
teachers’ use of concrete representations E{AZRE to
enable students to naturally explore ideas

IIIIIIIIIII
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Learning from China: The Depth of Mathematics
S e ——

o What can US teachers learn from the depth of
Chinese mathematics? E[EZITME X EAIH
HNFIREFEITA?

Concreteness

Fading EL{NRYK H

Deep Questioning
wREEa)

IIIIIIIIIII
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Leaning from the US: Natural climate
|

How can Chinese teachers achieve a
natural teacher-student relationship? F[EE

TMMEEBZANMERAZPFRNTA ?
A Chinese Teacher Comment on US Videos

“Why the teacher and the students can be that

liberal, equal and democratic ( EHFZ£Z )

in class? The teacher can stand, walk, and sit,

both teacher and the students are relaxing and
g TEMPLE free, can we imitate this?”

IIIIIIIIIII
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Summer workshop: Sitting on the floor is not feasible for China; but
such a different climate calls for reflection. Why are Chinese math
lessons highly structured? Is it for pursuing depth? Yet, is such a
depth necessary? B XX FRIEEL BHME ? Does it support the
development of well-rounded students? X/Z % I E4.EZED B 7
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Learning from Each Other G4H=%>]

S e
US- Array model Favored concrete thinking?
F1SE

Combing numbers and shapes
(HrEa )

Lacked multiplication Koujue?

Chinese -
Infuse the idea of the distributive Multiplication
property (ZZ D ECENEE ) Koujue! T&;% iR

But what is the “purpose” ( HEJ ) US teachers are
of using this model? Lack of interested in &
conclusive statements ( Z516AB3 )  Curious about it

IIIIIIIIII
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Discussion 1516
S
- Videos as a tool support cross-cultural teacher learning

A5 ]

 BA-

analyzed)
- Videos as a tool enrich educational research findings

- B

[ #:
ISh=pao

-ZUMA S E =

concreteness fading)
- Videos as a tool may be used for professional

development (PD) for more teachers#l3il T E o] T &

ZZITE & & (Objective #3-disseminate AKT)

IIIIIIIIIII
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= > (Limitation: Y4 videos to be

BRI FEE (e.g., Combined insights on




Discussioni~ 1
I S

FAISE L

f =

For researchers & practitioners ( 5%
Fik®& ) :

- Same instructional aspect may embody different meaning
cross-culturally. What matters the most?
- (e.g., supportive learning environment)

- Same instructional aspects may be incorporated differently
based on the actual cultural needs

- (e.g., concrete representations)

- Chinese teachers may incorporate more “concrete representations” to ensure “all” students
learn; US teachers may go beyond concrete to fade it out to abstract representations.

f§ TEMPLE

UNIVERSITY
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Discussion
e

For policy makers ( AEIZRARERE ) -
- Supportive system for teacher learning

- US teachers are eager to learn more to improve math
instructional skills; are concerned by the lack of time for
PDRBAT I AR E

- Chinese teachers are eager to create more natural,

relaxed classroom environment; are concerned with the
high pressure of testing®Z il W E &

...........
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Ding, M (symposium organizer, 2019, April). Enhancing elementary mathematics
instruction: A U.S.-China collaboration.

. Milewski Moskal, M., & Varano, A. (2019). The teaching of worked examples: Chinese approaches in U.S.

classrooms.

Larese, T., Milewski Moskal, M., Ottinger, M., & Varano, A., (2019). Introducing Investigations math games in
China: Successes and surprises.

Murray, D., Seidman, J., Blackmon, E., Maimon, G., & Domsky, A. (2019). Mathematic instruction across two
cultures: A teacher perspective.
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Meixia Ding ] =&

COE, Temple, KEXFHEF
Meixia.ding@temple.edu
(215) 204-6139
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