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Project Overview

Video In the Middle

An NSF DRK12 Design and Development Project

This work is supported with funding from the National Science
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Video In the Middle Asynchronous PD
Design

The PD components will be described through

our four key design decisions.




Key Design Decision #1

Use video-based specified PD content and

pedagoqy that worked well in the past.




Adapted the Learning and Teaching Linear Functions Face-to-Face
Video-Based Mathematics PD Materials to an Asynchronous Format
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Video Cases for Judith Murmme Create 40 open education resource

Wathematics Wicholas Branca two-hour modules, centered around
Professional fuomdly ~5-minute video clips that present
Development. 6-100  wowpuniss classroom instruction, student
thinking and teacher decision-
making. Focused on specified MKT
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Key Design Decision #2

Create self-contained online modules no longer than
Iwo nhours In length that utilize video at the center,
surrounded by pre and post video activities that allow

users choices around content and pedagogy goals.




Video in the Middle Two-Hour Module Design Structure

 Examine Solution Methods
document and compare to your and
your peers’ methods.

 Whatdid you learn from this
module?

e Consider a mathematician’s

r Iv : :

perspective  What new ideas do you intend to
take/use from this professional

development experience?

WestEd 9.
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Key Design Decision #3

Embed key facilitation moves (vanks et al., 2014) into the prompts,
activities, and discussion boards to focus on noteworthy events,
student strengths and encourage teachers to make connections to

their own teaching.

van Es, E. A., Tunney, J., Goldsmith, L T., & Seago, N. (2014). A framework for the facilitation of teachers’ analysis
of video. Journal of Teacher Education, 65(4), 340—-356.
https://doi.org/10.1177/0022487114534266




Video Activity: Analyze Transcript

7. Analyze and Annotate a Selected Section of Transcript

1.7 - Annotate Video Transcript - RCTT

Instructions:

The selected section of the transcript below focuses on Kirk’s
interaction with James about his recursive approach. As you read
the transcript, consider:

®  What is James paying attention to?

®  What is his focus?

®  What is his argument for not counting the center?

Post a comment where you notice an interesting moment and
explain what makes this moment interesting.

This right here, | wasn't worried about this in the center. | didn

(3:26) -James: | o aly think of that as one. | was thinking like... EJ

WesteEd 9.
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0 Image and Video comments

Paragraph 8 @

Paragraph 8, Sentence 3 @

Erica :James' Thinking

| think James was thinking of the “center” as being 5, not 1. Then, he
was adding 4 to 5 each time.

Zane  Still doesn't explain how come he didn't get 401
instead of 400!!!

Ester : | think he forgot to add the first dot from the
first picture. He added four to each one to get 400, but he
didn't include the first picture which he would get 401.

Facilitator  :1think he was thinking on his feet. He
disregarded the one, which was an error. When confronted with it,

he switched to 5 as a revision or non-example? | am not sure
which.

| might have posed the question how many after 5 minutes and

ham ki e saneliR e el = Aeaiada o=

)
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Post-Video Activity: Bridge to Practice

10. Bridge to Practice Activity

Step 1: Compare Kirk (Algebra I) and Alicia’s (Grade 6) goals and launches of
the Growing Dots lesson. How are they similar? How do they differ?

KIRK ALICIA
ALGEBRA1 GRADE 6
* Find a formula for the number of dots at t minutes Find a variable and raise a question about what is

* Link the formula to a visual pattern and a table going to happen.

* Find another variable that is in relation to the first
one. Realize how they are related. Find an answer
to develop the thinking process of functions.

* Use color-coding to examine various methods and
corresponding formulas

* |n addition, encourage students to find their

own rules describing the changes to achieve
developmenal thinking.

Kirk puts the posters below on the whiteboard, one at Alicia begins the lesson by posting a paper with one
a time. When all three are posted, he asks students to dot in the center and another paper with five dots. She
describe the pattern. then pauses for a moment, asking students to think

quietly about what they notice.

® [ ]
o0 0
¢ ... ... @ ...
L L e e
At the beginning At 1 minute At 2 minutes

Step 2: What would your lesson goals be in using the Growing Dots lesson
with your students? How might you launch the lesson with your students?

Wested 9.
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Key Design Decision #4

Insert alternative perspectives (beers, resources,
mathematicians, mathematics educators) within

various moadule activities across all three phases.




Pre-Video Activities
1. Explore the Math Task 2. Share a Picture of Your Work on the Community Wall

Explore the math task that the students in Take some time to look at the solutions of others. Add comments to
the video worked on. the posts of your peers and/or create a new post to add a general
comment on the wall.

~ vw o " T o e e @
Growlng DO1'S 1 L esson TGSk — e—— —— | found it interesting that SESE i ke | don't really have a picture. . % :-:
A S I o two people and myself s —— | simply wrote the — - 1___'
, used a table to help - — sequence 1,59, eic., . .
Pag= it e g s gaeder - i S g ety e T | et ™ WD et ¢
e s e A organize the data and then | E _ identified the common
ol e oty i create the equation. While Sl ol difference and wrote either
L e Jd A w s perbal (67
. . - T three people decided to ' 4 t(n) = 4n+1 for n>=0 or 4(n-
. . . . SKM_80819021912580 (1) describe the pattern with SKM_80819021908230 1)+1 forn>=1. 1 like 4n+1 GrowingDotsWaorksheet_Sharma_ F..
PDF docume m words. | also felt that by PDF docume n because of how closely it PDF docume n
. . . paclat driva looking at everyone's work paclat driva parallels the equation of a paciat driv
. . . . § Add comment the problem solving was g Add commen line. It requires a 0 term, § Add comment
approached all the same though. James grappled
At the beginning . . way. with this issue in the video o
; Interesting... Cravieg Oos - how exactly does 1 fit 8 o’e o
At 1 minute Krystal .. .'.'. into the picture. One thing | St e -"-".
At 2 mikiutes I think it's interesting that all - o’e %, o o o
three responses so far (Christy, P Wi B noticed s that "e“h‘?' o e vt s i
Brian, and Barbara) saw the & Add comment """""":::"w“:""“‘:".‘..d y/ stu:.lent checked their work
pattern the same way. Also ’ff’fm@’? ik = agt:ms:hkno:‘mtterr-ns :
. . . . ) ) ) o cudlT et #e Miinido o) dosy rather than just going to
interesting that Brian chose a =
Describe the pattern. Assuming the sequence continues in the " _ Growing Dot Crwses by fr- term 100. If James had
. . ifferent variable, and Barbara . ) ] Growing Dots Brian Springmeyer
same way, how many dots are there at 3 minutes? 100 minutes? wrote an equation as opposed —— cepnis B done this, I think he would ~ PDF gocument
16 an expression ve ° have seen right away that padietd
he had an error.
] —~ - ¢ Add ment
& Add comment e .

& Add comment

3. Consider Other Perspectives

Step 1: Consider and compare the various solution methods and corresponding representations by examining
the Solution Methods Document.

Step 2: Consider the slide show of a Mathematician’s perspective on the Growing Dots task.

WestEed 9
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Video Activity

6. Compare Solution Methods Document to Student Methods

GROWING DOTS

n Arms + center

Expression: i4 + 1 - Generalized formula: d = t(n) + 1
, # of dots # of
Q @ ineach arm  minutes n t =number of minutes
/ 0 0{4) + 1 n = number of arms
,\."'_ Center dot d = total number of dots
™ r’i} 1 1@+
'a_._p/ li\..- 2 2id) £ 1
At 2 minutes 3 34 +1
1y 100443 + 1

t i+ 1

H Squares + center

Expression: 4t + 1 e Generalized formula: d =nit) + 1
4 dots are added sach minute )
{4 vertices of the square) “ t = number of minutes
)] -![ﬂ']'l-ll n = number of dots in
Center dot each square
1 A1)+ 1 d = total number of dots

# of squares = # of minutes 2 42} +1

At 2 minutes 3 4G} + 1
100 A0100) + 1

i mith+ 1
H Extended arms — overcounted centers
Expression: (t+ 1)4 — 3 — Generalized formula: (t + 1)n — 3
Each includ ter dot
= Each arm includes EE'I'I. e oo -  — oaraboen o meinasken
#ofdots _ # of minutes 1 = nurnber of arms
in each arm +1 0 {0+ 14-3

d = total number of dots
1 {(1+14-3

2 (Z2+14-3
3 (3+14-3

1m0 (10 s 14 -3
t (t+ 1lm—3

Center dot is counted 4 times

At 2 minutes

Wested 9.
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n Crossed arms — overcounted center

Expression: 2(2t + 1) — 1 —- Generalized formula: n(2t+ 1) - 1

all the dots in a line t =number of minutes
. 0 H2e04+1) =1 n = number of arms
; #ofdots _ [ 2t mes the 1 d = total number of dots
in each arm | # of minutes 1 220141 -1

Z  Haezat)-1

Center dot is counted twice 3 223 +1)-1
At 2 minutes
100 202=100+1) -1
t n2t+ 1) -1
Recursive method: —- Recursive formula:
1+[4+4+4+.+4+4} ft+1-ft+4; fil'litiﬂi-‘l
HEEEE ElEKR
Previous + 4 dots Previous + 4 dots
0 1 0 1
t | vk  E =
|y
® @ 2 1+44+4 2 544
® ©° Bl T 3 944
100 1+4+4+...+4 100 397 +4
el e T s e Ty
At the beginning At 1 minute At 2 minutes 100 fours
1 1+4 54+4 t T+4+4+ .. 44 t 1+1t4
t fours



Post Video Activity: Revisit Video

8. Revisit Video with Mathematics Educator Comments

Step 2: Consider a mathematics educator's comments

Read the mathematics educator comments below and, if you are engaging in this module with others, discuss and share your thoughts with colleagues.

Mathematics Educator Comments

(02:06) Danielle appears to have noticed the fact that there is a common difference between

the terms in the sequence and uses a variation of the rule: The dependent variable, the
value of the sequence, or number of dots d, at time t can be found by multiplying the
independent variable, the time t, by the common difference and adding the result to the
initial value of the sequence, or the value of the sequence at t = 0. Danielle uses the
variable x to represent "how many dots out from the center,” a notion that is related to
the number of minutes, but she doesn't make the explicit connection. She states, “| got
the equation x times four plus one.”

(02:18) In explaining her method, she describes the four as “all the dots except the center” and

“Four ends. Like a circle. It's like a circle going around.” Kirk, the teacher, uses the more
common form of the equation in his summary, “Anybody else have four x plus one as

their rule?”

(04:44) James focuses on one aspect of the recursive nature of the sequence, the fact that the
sequence grows by four each time. "I just took they added four every time. See like four,
four, four. And that's why | got x plus four for the equation.” He doesn't have the
vocabulary or symbolism to help explain his thinking and his use of the same symbol x
that Danielle used, which adds to the confusion. In effect, James has the idea that
Sn=5,_1 14, but the issue of language and symbolism are not in his favor.

WesteEd 9.
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What Lessons Have We
Learned So Far?
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Lessons Learned GROWING DOTS
JAMES & DPANIELLE: REEFEESENTING HRECURSIVNE AMNED EXFLICIT A

AN e R } POSING THE PROBLEM

« We learned in both the face-to-face . -

Kric posts the task on the boaed: Describe the patiesn. Assuming the sequence montnues i the same woy

FFROALCHES

how mary dots ae there & 100 minutes? Create a able and graph.

and asynchronous design the e e

(34 Nel-10 J STUDENTS WORK ON THE PROBLEM INDNIDUALLY OR WITH PARTHERS

Importance of situating the short 17 o e vt e e et ot kv e e

(2 Rei=lg § WHOLE CLASS SHARING OF SOLUTIONS

video clips within the whole lesson T ———

so that teachers have a sense of pmpy R T
the mathematical storyline of the Video Ciip & ne ([ ||l B -
lesson as well as what came e T

Kk notes thal two methods came up with 401 dots 22 100 mirutes and one has S0 He atis [ames & he & sl
#Axkng with ho solsbon. lomo s vy, booase the phis 17 dosn’t malke sense to lime Kk cladthes what lamess
r means [proais farder of dott) sl what Daredlies « meam {numbet of mimaed]. Mt s moeny 1o cplin

before and after the video clip. e

AL Tal-1 g § WORKING BACKWARDS

& el

We chose to use a “lesson graph” S s T i e e i P T T e

) ) o e 1amate 1ok
as a representation to do this. T - it [l s S
: % #-qumh# LD b e st 1 wm?h:
ey || = BiE, | e
| Ly |
B | el KoLl Reaital| —
Seucierits share that they got 18 mantes for 13 dots and J4.5 smnutes for 99 dots, Lemet oys whon he got 97, then

e et a3 baall, Wik arshs wihin the pctese will look Bie for 99 dots, and stodens sespond haif ol 2 dot all the way
around. Kirk soy we don't iovow how 2 grossng, only what # looks liie st each minute. & Budent reples we
2murmang it goes in the X patiem.

WesteEd 9.
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Lessons Learned

 VIM modules allowed us to provide flexible and convenient access to high-quality
learning opportunities and therefore allowed us to reach more teachers.

 Embedding key facilitation moves into the design appeared to support teachers’
positive experiences. One teacher captured how the experience worked for her: I
like this particular experience because | can go at my own pace, and it was still
almost like It was facilitated because there were questions that you had to answer.
We weren’t having discussions necessarily, but there was group input.”

 The Independent time that Is unique to asynchronous online platforms allows time
for teachers to step back and contemplate ideas at their own pace. Teachers found
that this opportunity to pause and reflect independently before engaging with others
gave them “space to think and space to share.”

WestEd®.
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