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INTRODUCTION MATERIALS AND METHODS RESULTS CONCLUSIONS

National Math + Science Initiative (NMSI) Trainers developed a

Wright maps are very useful graphical representations when working with Rasch-family training module for teachers to better utilize and understand the
models. They can provide psychometricians with information about content validity, by seoring - Supplemental Contert Each construct was calibrated separately, using Master’s (1982) Partial Credit assessment.

allowing us to examine gmpirical item difficulty anq its relation to predicte_d difficulty, and o ARk Model . The WrightMap shows an upward trend in threshold difficulties &

It el .based o) Nl G, oy Elloniig Us o [ees for semnelng Lesee en Seare Mateo owns a small store. To ensure a good shopping experience without overcrowding, he allows a maximum of 15 customers inside of the banding as construct levels increase, providing validity evidence for our ..

levels across items. However, Wright maps as t_hey are usually pros:lucc_ad by standard IRT store at any given time. hypothesized structure of the construct.. As we analyzed the data, we iterated on

software, are not as useful for communicating with non-psychometric clients, such as Customers arrive in groups of various sizes, and Mateo serves each group of customers in the order they arrive. When a group is done truct level definition. scoring quides. and item desian CRA4CR Assessment: Data

teachers, or the parents of children in their classrooms. This presentation will focus on “noppIne ey payatan sutomaticcashier and feave together, aough customer groups do not slays [eave In he seme order ey SLIFEISUACLE, ’ 99 ’ Ol Analysis

modifying Wright maps to allow effective communication with teachers and parents.

Mateo’s Market
Shoppers inside right now = 13

d Mg

Our first endeavor in using Wright maps as a communication tool involved providing reports
for an observational assessment of infant-toddler, preschool, and Kindergarten development
in California. We were able to use a horizontal presentation to imply a strengths-based

=

= ° ° °
interpretation, use the consistency of Thurstonian thresholds for developmental levels o N Construct validity (WrightMap) b
across items (sometimes known as banding) to provide a developmental level of YoM Mﬂm ﬁm [ m, Wriaht Ma: DCS (by threshold _ | -
interpretation for child locations and avoid providing numerical information that might be * éﬂf right Map: (by thresholds) o, e il ke dsp v e CRUCR contct,
over-interpreted (Kriener-Althen et al, 2020), and use a dimensional alignment technique miliarize teachers With the types of auestions utifized on the CRACR

[ — 4 . Ea C h construct was ca I | b rated assessment and how question sets relate to assessment constructs.

(Feuerstahler & Wilson, 2021) to provide teachers with the ability to compare child growth ) , Teachers will explore how answer choices are leveled and how those levels
separately, using Master’s (1982)

across d | menS|OnS Mateo wants an automatic door that opens to the next group when there is enough capacity inside of the store. The door has a sensor that

lead to individual student assessments. Teachers will also explore useful,

indicates the size of the group closest to the door. Mateo wants the door to work for a variety of configurations of customer groups inside and DCS4: Integrated Park.01b_MC 4 ! Partial Credit Model easily-digestible, date reports to analyze individual and class data.

outside of his shop. “l want to serve as many customers as possible and minimize their wait time," he says. ’ & Markat02d OF & Delvaryo4d M 2
Based on our experience working with preschool teachers, we have been developing Market0zsbe o @ MarkHerkattabe_OF § Videoo1MC « The WrightMap shows an upward The CRACR assessment should be administered twice each year by all
modified Wright maps for high school teachers, in a project that involves developing 5 e TeTacos oe ¢ e | , o trendinthreshold difficulties & SYEN (eachers workdng In grant funded NMSI schools.
measures of CO”ege readiness in Computational Thlnklng We have focused primarily on You are a part of a team that must design a computer program for this automatic door. §. | DCS2: Simple iz g :::%':?;Em ? banding as construct levels increase,
providing teachers with views of their entire class with respect to construct levels, ordering [(M1a] What pieces of information might your team need to know to design this program? @ LE * Market024 0 E;Z\gil]r;i::g:::Zciznr:eorﬁ ;‘or our
students fr.om Iower- to higher-level performance, and providing measures of uncertainty e o sy Do - 2 construct.
(68% confidence intervals). . 1 & Merketozabe.OF

elivery.04c OF & STEM Teachers in CRP and LTF (math
o . AUDIENCE:
We were recentl bl : - - . . : : : I: DCS1: Attempting - 4 _AS we analyzed the data, we and science) grant funded schools
y aoie to interview teachers and teacher trainers about the use of these To design an automatic door system for Mateo's store, we need to consider the following | | | | iterated on our construct level
maps, along with the descriptions of the learning progressions and sample student requirements: — LovsLt L1 vsL2 L2vsL3 L3vsLe definition, scoring guides, and item
. distributi f :
responses at each level to find what was more and less useful, and what other features they . | et A Threshold design. Teachers should be able to:
. . . . . . . 1. The door should only open when the number of customers inside the store is less than or Y

might like to include. In this presentation, we will discuss the methods used and the equal to 5. - Identify the core constructs for the
feedback we received from the teachers. 2. The door should prioritize the group that has been waiting the longest outside the store. CR/CR assessment they will

DCS pre (Fall'21)

3. The door should open for a group only if there is enough capacity inside the store for the administer to their students

0 BJ E C T IV E S entire group. pre (Falz0zn - Analyze how answer choices are
Based on these requirements, we can design an algorithm as follows: - 3 LEARNING OBJECTIVES: leveled and relate back to the higher-
< Elev.00ab_OE2
i _ level constructs
. P : . : ) 1. Initialize a queue to store the groups waiting outside the store. IvARSOR & Duiivonen
The computational thinking framework comprises four dimensions (or constructs): a orotp ° L, _ Explore and analyze data reports
2. Initialize a variable to keep track of the current number of customers inside the store. Elov.00ab_OE2 @ Trav.00ab_OEOE Merk01abs O ¢
. . . . . . . i ; available in the BASS system
May be viewed as an iterative sequence of steps starting with problem conceptualization SR sl L E e B0 SR TS St ke e Y
. . . . . . . . . . 4 R tth f || i t o @ Elev.02abe_OE3 - i ilizi

and design; however, beginners may start by implementing/modifying existing solutions (Lee epeat the following steps a8 3 - Thinkcabout methods for urilizing
a. If the queue is not empty and the number of customers inside the store plus the size of ” © Delvesb 088 h d

et al., 2011 ). s Tick.02_OE @ " the CRA4CR data.
the next group in the queue is less than or equal to 15, dequeue the next group and add its g ov02ahe Ops @ MarkOtabe_OE S

g g A A A A 2 o Trav.00ab_OEOE =

Each dimension/construct is composed of an underlying continuum in the form of a size to the current number of customers inside the store. & o o

construct map (Wilson , 2005) b. If the queue is not empty and the number of customers inside the store plus the size of peiv e oros = ESTIMATED TIME TO COMPLETE: 30 minutes
the next group in the queue is greater than 15, set the group closest to the door to the Ewvonnoes @

— -1
next group in the queue.
c. If the queue is empty and there are no groups waiting outside the store, set the group Elev.00ab_oE2 $ V02300 OE3 .
closest to the door to None. Tick02 0F & " 0tabe-0F 2 TeaCher and Tralner FeedbaCk
d. If the number of customers inside the store is less than or equal to 15 and there is a & Trav.00ab_OEOE
) group closest to the door, open the door for the entire group closest to the door and e F c
Conceptualize/ . What is useful:

remove it from the store.

(reconceptualize)

S ot (G 6. I the number of customers inside the store is greater than 15 or there is no group — Understanding the differences in performance levels in terms of what students can do

What is a problem and can it be closest to the door, do nothing and wait for the next group to arrive. at each level

lved b /inf ' .
R e e — “It certainly helps me to fully understand the assessment constructs and reports

DCs1
DCS2
DCS3
DCs4

processing agent?

Scoring Guide

Score Reports as well as connect to NMSI resources we are designing” — NMSI Trainer
Highest level Teachers are provided a series of reports upon assessment completion, include student answers to — The estimation of proficiency by construct in addition to strand
Analyze, evaluate & _ _ -+ bess: items and estimated student proficiencies at both group and individual levels. — The immediacy of item specific performance reports
iterate Computational Des'Q“ comPUtatlonal Pays attention to that Y and Z are defined as the number since the store opened and initialize them at 0. .. .
solutions (AEI) solutions (DCS) — Class level proficiency reports for grouping of students
i What are crucial elements that
Whether and how well does a Substantive Problem e Let Y = 0 when the store opens Computational Thinking for AP CS PrinciplesF22 (3053) (Karen Sigwart - C. MILTON WRIGHT HIGH) — ltem Scoring Guides and sample student responses at each level (see examples)
computanon_a.' solution gchfgve_ its design of a solution? Let Z = 0 when the store opens
goal according to Certain criteria? While the store is open do the following: _ CoT-1 _ CoT-3 CoT-4
When a group exits, Let Z = Z + number who exited
e - e What is needed:
Let Y=Y+X & |Student 17831 . . .
Otherwise, no, door stays closed S — — Real-time prOfICIenCy repOI’tS
|———=e———sStudent 17841 . . . .. ie
Implement — Linking of frameworks, items, and/or proficiency level abilities to state standards or
computational . learning objectives
solutions (ICS) T Do - . . . .
What elements (eq. inpu) are Provides a complete and correct algorithm, involving X, Y, Z and 15 (max number of people allowed). _ Tra|ner developed Strateg|es to |mprove Student progreSSK)n from each performance
executale by acomputenyto level to the next by item/construct
processing agent? e (Y-Z)+ X <=15, then yes, else no
e If Y-Z + X =<15, yes, else no
o IF(Y-Z)+X>15ret Ise ret
o If(Y-Z)+X<16 trreutejrgpz(:wfjfﬁrg,e \;J(r\?Zy)Qi X < 16 false close doors RE F E RE N C ES
j————e———{sStudent 1784
|—0—| Student 17828
6: Strategic/Step Beyond « Makes a convincing argument for the best solution to achieve a given purpose through e '—°T;Z§:;;7isf’“‘3 Feuerstahler, L. M., & Wilson, M. (2021 ) Scale alignment in the between-item
articulating trade-offs among multiple approaches/ competing goals v : H———e—student7sis SRE . . - - -
« Fluidly ggnerates multiple %novel/%iver%pent) solutions lE)Slngng?U|tlp|e evaluation criteria Provides an almost complete and correct algorithm, using all the necessary elements (X, Y, Z and 15) BUT shows some error. b student 17843 mUIt|d|menS|Ona| part'al Credlt mOdel Applled PSyChOlOglcal Measurement, 45(4)’ 268_
(e.9., accuracy, efficiency, reusability) 282. https://doi.org/10.1177/01466216211013103
* Does not prematurely foreclose on known solutions (i.e., avoids rote-application of e (V.Z)+ X <= 15, then yes [note, else no is lacking]
— . el ) 6611 MeVENTETE D ST UiT (5. . . * 15 <=X+Y-Z [n0 outcomes are specified] Kriener-Althen, K., Newton, E., Draney, K., & Mangione, P. (2020). Measuring readiness
: Integrated Relational - » Generates multiple solutions/approaches to a problem using complex operations that

Student

Complex require relational understanding among a set of operations Student 22141 v
* Attends to special situations such as boundary conditions/edge cases

« Explains under what condition a particular solution would work Computational Thinking DevelOpment, https://doi.org/10.1080/10409289.2020.1743160.

Hide Logits

for kindergarten using the Desired Results Developmental Profile. Early Education and

* Frames a problem into a familiar task type, by foregrounding certain key aspects while T besz _ _ e
p yp ’ y g g y p [a] Provides some preliminary element(s) for an algorithm but fails to consider all necessary elements (e.g., max allowed is 15) OR

- - baCkg_roundlng Ie.SS Important aSpeCtS - - [b] Provides specific values for X, Y, and Z that satisfies the condition
4: Integrated Relational - Simple * Designs a solution/approach to a more complex problem that requires relational CoT-6

Lee, I., Martin, F., Denner, J., Coulter, B., Allan, W., Erickson, J., et al. (2011). Computational

understanding of a few subparts that comprise a more complex system/process cors thlnklng for youth IN practlce. Acm Inroads, 2(1 ), 32-37.

* Solution includes one or more complex operations/features (e.qg., if-then-else, looping, o IfX>Y - Z yes, else no [not considering the max # allowed is 15] CoT-3 . . . .

nesting) e Confirm Z and if there is enoug space in Y you let Z in [very vague but could lead to a solution] 'E;’If MaSterS’ G N - (1 982) A RaSCh mOdeI for partlal Credlt Scorlng . PSyChometrIka: 47(2)a 1 49_
» Decomposes a complex problem into several related subparts * X<= Y- Z[could be a useful piece for a full answer] ®coo 174.

e [fX>15, no. [true statement, but very partial]
e X=3,Y=13,Z=2[these numbers satisfy the condition for door opens]

Wilson, M. (2005). Constructing measures: An item response modeling approach.
Psychology Press, Taylor & Francis Group.

3: Multi-step Solution * Designs a solution/approach that requires a sequence of a few subparts through a step- * DCSs1: Computational Thinking
by-step approach, including necessary input(s) and output(s) Attempted to design but a response offered is limited to
« Solution may attempt to include at least one complex operation/feature (loop, conditional [a] repeat of what's already given in the prompt (e.g, redefining the variables), OR
statement, nesting) [b] vaguely related information but mostly nonsensical or incorrect (e.g., some random numbers for X, Y, Z) . 507 507 501 500 | AC KN OWL E D G E M E N TS
* Decomposes a simple problem into a few, discrete subparts U
2: One-Step Solution * |[dentifies a part of a sequence that can be automated - _ . _ Z . . . . . .
- Identifies a goal, input(s), set of instructions, and/or output(s) in a given context * Xiswaiting for group ¥ and group Z have already done shopping [redefining variables] : This project is funded by the National Science Foundation, grant # 2010314. Any
’ ’ ’ e x [amount] (next group) y [amount] (enter open) Z [amount] (exit open) [defining variables] R
e X=4,Y=1,7="1[seems like random numbers] H” e : 2 g . g
1: Attempting/Partial Attempts to design a solution, and uses recognizably appropriate vocabulary, but cannot e X>6=YESY<6=NoZ>6 = YES [confused with the convension example] I o I 0l l l . opinions, findings, and conclusions or recommendations expressed in these
' ' o« Y=X+7 - g 8
prOVIde a meanlnng| reSponse. . [nOt true] Park.01_MC Park.02_MC Park.03_NU Palk‘rfw(,unly Elevator.01_NU Elevator.04a_MC Pizza.01_FB.1 qud&)’&z Pizza.01_FB.3 PuEB.‘) Pizza.01_FB.5 Pizza.01_FB.6 materlals are those Of the aUthorS and do nOt necessarlly reerCt the VIeWS Of the
. National Science Foundation.
M CoT-0
» DCSO: (b) No attempt. slank

Irrelevant/off topic or no attempt.

Lowest level
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