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The Chemistry Facets project brings together experts in
assessment, science education, chemistry teaching, and chemistry
content to develop a web-based system to support teachers’ use of
formative assessment to promote conceptual change in chemistry.

Purpose and Features of Elicitation
and Diagnoser Questions

Integrating the Diagnoser Tools With Curriculum
Planning Your Curriculum/Unit Cycle

Elicitation Questions

Diagnoser Questions

* Motivate student reflection about
understanding of the concepts

* Motivate student interest in
figuring something out (likely to
be addressed in the next lesson)

Learning

Developing
Goals

Ideas

The goals of the project are to: Purpose

Engagement Reflection

* [dentify and develop clusters of facets (student ideas and
understandings) related to key high school chemistry concepts

* Allow the teacher to checkin on
student learning and diagnose
understanding in relation to
facets

* Give teacher lay of the land
with respect to range of student

* Develop assessment items that diagnose facets within each responses present in a class

cluster » Motivate student reflection:

inform students about their
understanding in relation to

» Motivate student reflection:
inform students about their

* Enhance the existing web-based Diagnoser assessment system understanding in relation to their

for administering items, reporting results, and providing

o o . . c . . peers targeted understanding
teacher resources for interpreting and using the assessments Facet EI'C'ta.t'O“ Developmental Diagnoser | Prescriptive Diagnoser - S o |
. Clusters QUEStIOﬂS LESSO“(S) & LESSOH(S) Set 2 A.dn.nnlstratlon Early ina unit prior to little,if any,  Mid-unit after some teaching
* Develop teacher professional development and resource Timing teaching about the content about the content
materials to support their use of facet-based approaches o = Targeted Facets of student understanding  Facets of student understanding
* Examine whether student learning and motivation to learn Dlagnoser In | trUCt’O Knowledge and
in chemistry improve for students in chemistry classes that SLE
incorpo rate a facet-based assessment system Facet Description Elicitation Questions Model of an Atom Diagnoser Set lements Prescriptive Activity Characteristic  *“Real world”and complex context  * One correct answer (for most
ClUSterS 1.The hunk of charcoal and the diamond 1. Imaginﬁtl?(atAyou hqvela Vﬁry th(ijn She.etl Of}?dd that Iﬁ onIy”one or Facet 70 Features Of o Connected to Students’ eX|St|ng/ |tem5)
. . . . atom thick. A positive y Charge particle that Is much smaller H . . . .
All matter is made up of atoms, which are shown in the pictures '?elOW both are made than a single gold atom is shot at the gold sheet.Which is the he student thinks that the physical properties Questions prior knowledge and experiences  « Multiple problematic answers are
o o too small to be seen even with a powerful of carbon atoms.Imagine you could see one most likely outcome for the particle? of a substance (color, density, hardness, etc..) ossible
A n t I c I p atEd P ro d u Ct S 1.1.Atoms microscope. Atoms cannot be created or carbon atom from the coal and one carbon a. Pass right through [paired with 2a] bre also properties 01,‘ the inc)alllivi dual atéms.:c.hat * Multiple correct and/or partially P
destroyed by ordinary chemical or physical atom from the diamond. How would they b. Bounce straight back [paired 2] ake up that substance. correct plausible answers are » Reasoning documented in
* 6 facet clusters on the Atomic Structure of Matter means. be the same? How would they be different? ¢. Get deflected back at some angle [paired 2c] ditions wh possible selected or written response
d. Get stuck in the gold sheet [paired 2b] ost common conditions where Facet 70
) 1.2.Model of  The student correctly uses a model for the ) , Hccurs: : :
o 4 facet clusters on Cha nges in Matter an Atom atom to account for the structure of matter. €. Make a hole in the gold sheet [paired 22] ) * Multiple problematic answersare  +Technology-supported
Up to 20 validated it lust There are only about 100 different kinds N R S A " Knockoutpart orall of a gold atom [pared 2a rudents attriburte the physical properties of possible - Use of technical vocabulary OK
° 0 valldatead 1items per ciuster PR € VB P z h lecul fth . :
P P of elements, each of which is composed gy 2a.[Paired with responses from Q1a, e and f.] Which of the following Sgl?[StanceSiO; einoffcu esor ?l:(-)msf:- that | » Limited use of technical vocabulary Grade 4 dina | |
e T h incl d li itati ti d | of a single kind of atom.In atoms of the 4 statements best matches your reasoning on the previous ques-  [PU Stance. stuaents often carry this NeTIon uniess rade 4 reading leve
eacnher resources inciuding elicitation questions an 1.3.Elements came element there is the same number tion? heyfare exphatlyaspectto confront the notion of
classroom activities related to each cluster,and a framework for of protons; the number of neutrons or a. The gold atoms are solid, but there is space between each physical properties of molecules and atoms. . . . . o
: electrons may be different. atom for the particle to pass though. [50] Activity to address Facet 70: Variable » Delivered via technology (e.g., - Stand alone item vs. linked items
prOfESSIOnal development ina f I . b. The gold atoms are mostly empty space, so the particle can go Features of classroom response System) VS
Two competing torces on an electron are its 5> Describe what makes atoms stick through the atoms. [01] _ _ * e+ Selected response vs. constructed
* A web-based Diagnoser for chemistry, including student ?ttfact'%” tolthe ”UC'eEU;S and its feP(;"S'O” together to form a molecule.What role ¢. The particle will move the atoms aside to pass through. [50] Substances have physical properties Questions paper-pencil vs.verbal by teacher o166
assessments 3 nd teacher resource materials 1.4.Electrons Or-a.[?lg; tﬁreenicctl:rec;r;in deesﬁtr:c;réssrszlcees We do the subatomic particles have in this d. Slnlée tthe p?_FCBl(S]e is charged, it will be strong enough to move a like b0|||ng pOint, freeZing pOint, COIOr, ° Se|eCted reSpOHSE VS. Constructed . Use Of teChn|Ca| Vocabulary (e g
' i ion? goid atom. tration, density, electric charge, fl
(WWWd |ag nose r.COm) can only identify the spaces where electrons nteraction: e. Other [send to text question 2other to explain] :aotrécsegl urzi;iot; Speencsi::lz/ ﬁee;[ :/Iicsé:o:igeangw response low vs. moderate vs. high)
have a high probability of being found. 3.When you bake a cake in the oven, why mar;y others. You know thelphysical oroperty
A i i i does it ao from liguid batter to a solid cake? 2b. [Paired with response from Q1d.] Which of the following state- . . 0 : . : _ . °
,aA;ZrZ:rLor:n :r?:r:?setr Ourf\ os:c::\zcr:ﬁ; ;itl:?ess Whatlhgppe(l)n " qutl:]le oo olid c s Bt I e e e ofd water th?t it bo.||5 at ; 00 clor that it has Types of Written constructed-response Informal obse.rvatlons'of student
P i t E I t i 1.5 Precursor Observab?e properties of compoundg: can a. Since the particle is small it won't have the strength to make it ;e::rzlﬁ); (i)s ;ngg?péétpofysI:jbftraonpceer?r/{at . ISDtUSGHt Work - Open-ended class discussion engagement in an activity
ro ec va u a IO n to Bonding : ) through.[50] ’ . ) . roducts . Sel d- d-
j be different than the observable properties b. The particle gets stuck b it is too attracted to the elec- be measured or perceived without changing - Selected-response followed b Stz Or dehs s
of their elements. HONSLTBD] © s OO AR R A A its identity and does not depend on the dpEa discusslioon y response items with immediate
The evaluation p|a N consists of three com ponentS: ('] ) a small- Atoms form bonds by sharing, losing, Model of.an Atom Developmental Lesson c. Other [send to text question 2other to explain] amount of that substance. For example, a feedback
| . | d . h fh fth L.t6.Ways or gaining electrons to result in a full l. Introduction o , _ . . . _ gallon of ice has a melting point of 0° Cand
scale experimental study to examine the efficacy of the use s SetofaencedeconsDientypes || Mo s oo ngotmenngtuticof 2c Faet it s tem Qe e M eftelonng | 25l cupofice o s meling o Coluationof -+ formallinking of esponsesto . «For slected esponse tems:
of Dlag noser with WaShington and California h |g h school Bondin of bonding can result in differences in not to draw conclusions beyond the reach of the model. For tion? TIE QMO BT TNE SUDSTance does no Student Work facets by teacher automated link to facets
chem istry students 5 nd teachers (2) an Advisory Boa rd to ( 9) physical properties of compounds. if we are using a billiard ball model of the atom, it may help u a. The %old sk;]e([et i? solid, so there is no space for the particle to change it physical properties. Products For constructed-response items:
’ Macroscopic changes are due to different motion but the color and size are not correct. A good model get through. [50 Answer these questions: ) ) :
t d th k d 3 3 I I i . interactions between the small particles of us to solve the problem at hand AND will suggest other soluf b. The atoms are solid balls, so the particle bounces off. [50] . o . responses coded in relation to
MONITOr and assess € WOTrK, an ( ) an external evaluator 2.1.Describing matter. and matter neither ceases to exist to problem we had not expected to solve.Today we will atter c. The nucleus takes up a large part of the atom, so the particle is 1.In an ice cube what is going on with the facets by the teacher
to assess the facet and item development, as well as factors Changes mes into existence during th model the size and location of parts of the atom. repelled by it 721 molecules of water? ’
P ’ nOr comes Ito existence during those |Il. Materials d. Even though the nucleus takes up a small part of the atom, a 2.In a cup of water what is going on with the o . : .
affecting im plementation. Mu |t|p|e forms Of evidence will be changes. Rice, Confetti, Juice cans, balls, yarn/string/Play-Doh few of the particles will be repelled by it.[02] molecules of water? Qualities of * Minimal * For selected-response items:
d d h . f h . I W 22 Changes During phySical ChangeS (e.g., diSSOlVing lll. Procedure e. Other [Send to 20ther] 3What happens to the molecules Of water When FQEd baCk . Delivered by teachers or peers ImmEdlate, automated feed baCk
used to demohnstrate achievement or the prOJeCt goals. e . and phase changes), particles do A. Look at the picture of the atom that you drew in the Elicita the ice melts? based li f stud
Where the , , , . : ased on alignment of student
. . . . . . S not change in size, shape, mass,and Question. 2other. Explain your reasoning for the prediction you made 4D lecule of water h Iti .
will examine the cognitive, Instructiona l,and em Pl rical valid Ity gumta; Ces composition.Energy is absorbed or B.Is your drawing to scale? How would you change it thinkin| R question 1. pgiiigr\;\?h?(;f\fvl:\; r‘:ol"?’a €rhave a meiting response to facet coding
. . e . . tays the Same : : ? ' ' :
Of the forma“ve assessment Systems Cog nitive interviews y released during physical changes. scale model: , , _ 5. After learning that diamonds are one of the * For constructed-response items:
. During chemical changes, new C.We are going to experiment to determine which model of the atom hardest materials and that they are made of Teacher feedback based on
: : : : : : 2.3.Chanaes ' best explains the data we collect by rolling a particle at the atom and : .
WiI ” prOV|de |nf0rmat|0n d bOUt Wh ether Dlag Nnoser q UeStIOn that Resu?t substances are formed. Students can using a screen to detect where the particle goes after we roll it. carboIrO\ atﬁmrs],yzurfrlend S?yS, Carbon atorCrI\s mapp|ng of student response to
i1t i i : account for all the atoms and describe D.Using the first data chart provided, draw in your model of the atom must be the hardest type of atom!” Respon facets
sets are el ICItIng lnjcended facets Of u nderStand | ng and ISnull:lstV;/nces the bonds that must be broken and/or from your picture. to your friend. Do you agree? Disagree? Why?
- ' E.Whered dictth ticle will go ifitis rolled at del? . : : . L. -l
providing appropriate feedback to students. A small-scale ‘gme.d tlhrough fepre;e”tat'ons- — e COYOUPIES goigstr?l\fvﬁlﬁlcgrzé L redatyourmode Visit http://www.edinformatics.com/ Next Steps/ - Developmental Lessons Prescriptive Activities related to
I- I I i NGl I €mical reactions exchange energy base o ' ' interactive_molecules/diamond.htm and i - _ ) - i
quasl experlmental StUdy will prOVIde INSIQ hts into the extent EZif(.jERnaire%y on the stability of reactants and products gg\lljogﬁgeytfjf&eéx:l group you based on your model types and have earn about how carbon can be both diamond Contingencies e T specific problematic facets
tO Wh ICh th IS a pprOaCh benEﬁtS StUdent u nderSta nd I ng Of of Chemical Cherlnti)cal reaction ratss CaE bfe alteri]dl a:ld G.Build your model using the materials provided_ anS the graEhite(ijnf?/OlJr penCI|WhI|e trl;]e queStlonS
. . equilibrium occurs when the forward an H.How big does the detector screen need to be? substances have different properties, they . . .
chemistry concepts. Reactions reverse reaction rates are equal. . Without looking, roll a particle (about the size of one of the nuclear are made up of the same atoms (Carbon), just STEII GrauTp e Baues on Elsent
particles) at it,and record where the particle went in the second data arranged in a different way. questions
provided.

7 /7 1N\ N
7/ /1T N NN\

International

This material is based upon work supported by the National Science Foundation under
Grant No.DRL-0733169 Any opinions, findings,and conclusions or recommendations expressed in this material

Project site: http://chemfacets.sri.com/

are those of the authors and do not necessarily reflect the views of the National Science Foundation.




