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LEARNING TARGETS

Session Goal:
Introduce the FRAPPY process as a !
formative assessment tool to:

v Strengthen student understanding,
v Develop communication skills, and
v Provide AP Exam preparation.

v | can describe a quality statistical response.

v | can utilize AP Free Response Problems as formative
assessments to develop statistical understanding
and effective communication skills.




PARADOXICAL INTENT

What are the least

offective ways to use AP
Free Response Questions
in your classroom?




Part 1:

v Statistical Thinking
vAP Free Response Questions
vLessons Learned from the Reading

o




ATTRIBUTES OF STATISTICAL PROFICIENCY
A

I v o
T~ g :
-

Procedural Fluency

Adaptive Reasoning

Strategic Competence

Productive Disposition

National Research Council. (2001). Adding it up: Helping children learn mathematics. J Kilpatrick, J. Swafford,
and B. Findell (Eds.). Mathematics Learning Study Committee. Washington, DC: National Academy Press.




REASONING AND SENSE MAKING

upssessment that tocuses primarily
on students’ abilities to...perform
basic statistical computations will

lead students o believe that
reasoning and sense making are

not important...We must ask
. their thinking.”

easoning and Sense Making




FREE RESPONSE QUESTIONS

“Statistics is a discipline in which clear and complete
communication is an essential skill.

The free-response questions require students to use
their analytical, orﬁanlzahonal and
communication skills to formulate cogent answers.”

Students must...

Relute two or mor
conten Geﬂ%{ muI

com ons
éﬂ, n.

Demonsi Qnusiery of
siuhshcs@ rm

them fo ey W||| l
present each Tesponse.




WHAT HAVE WE LEARNED AS READERS®

| vAP FRQ'’s are QUALITY assessment items.
4% vCOLLABORATION is critical for success.

vThere are 4 things that will maximize a
student’s score on a Free Response Question.

1. PROPER APPLICATION OF STATISTICAL CONCEPT
2, CLEAR COMMUNICATION

3. CLEAR COMMUNICATION gy —

4. CLEAR COMMUNICATION




Part 2:

vWhat is Formative Assessment?
v Strategies of Assessment for

Learning
vThe Purpose of the FRAPPY

o




WHAT IS FORMATIVE ASSESSMENT®

How do we increase Conceptual
Understanding and Communication Skills
{ie. Statistical Proficiency}?

Formative Assessment
Formal and informal processes teachers
AND students use to gather evidence for
the purpose of improving learning.

| ——

»

Stiggins, R., (2006) Classroom Assessment for Learning.
Assessment Training Institute, Educational Testing Service, Portland, Oregon.




STRATEGIES OF ASSESSMENT FOR LEARNING

=Where Am | Going?
Provide Clear, Understandable Learning Targets
Use Examples and Models of Strong and Weak Work

“Where Am | Now?

Offer Regular Descriptive Feedback
Teach Students to Self Assess and Set Goals

— “How Can I Close the Gap?
Teach Students Focused Revision
Engage Students in Self-Reflection

R —

Chappuis, J., (2009) Seven Strategies of Assessment for Learning.
Assessment Training Institute, Educational Testing Service, Portland, Oregon.




...NOT ROCKET SCIENCE

To improve, students must:

= Know what good Work looks like

@ Compare their work to that standard

@ Understand how to close gaps

e o
The POWER is in the INTENTIONAL,

STUDENT-INVOLVED use of FRAPPYs as
LEARNING ToOLS!




THE PURPOSE OF THE FRAPPY

=Important Note #1: We over-TEST our kids.
aWe under-ASSESS them. B

e

=Important Note #2: AP Statistics is NOT a test-preparation course.

® Qur goal is to teach students statistical concepts, how to
apply them, and how to communicate statistically.

The primary intent of the FRAPPY process is NOT to prepare

for the AP exam or assign grades...
...its purpose is to help develop students’

conceptual understanding and communication skills.




Part 3:
The FRAPPY Process
vStep 1
vStep 2
vStep 3
vStep 4
YWhen Should | FRAPPY2 /

7%




THE FRAPPY PROCESS

T T =The FRAPPY Process

200 5 {Free Response AP Problem..'ay!}

: oble Your task is to generate a complete, concise statistical response in 15 minutes. You will be graded ‘ ‘ ' ’ ’
J 20 ] based on the AP rubricand il can a core of 0. Afer grading keep this problem inyour binder ree eS O n S e ro e m a
/ for your AP Exam preparation. ’ ]

Two parents have each built a toy catapult for use in a game at an elementary school fair.To play the game,
students will attempt to launch Ping-Pong balls from the catapults so that the balls land within a 5-centimeter
band.A target line will be drawn through the middle of the band, as shown in the figure below.All points on the

1 Problem - 1 Class Perio

=— Launchin

The following problem is taken from an actual Advanced Placement Statistics Examination.

Band™\)

ocation
If a ball lands within the shaded band, the student will win a prize.
The parents have constructed the two catapults according to slightly different plans. They want to test these

catapults before building additional ones. Under identical conditions, the parents launch 40 Ping-Pong balls from
each catapult and measure the distance that the ball travels before landing. Distances to the nearest centimeter

T [4] Intent of Question

Catapult A

150 15

Scoring: SampuED 25 10 135 0 s 150 155

Distance (in centimeters)

E P I (a) Comment on any similarities and any differences in the two distributions of distances traveled by the balls
launched from catapult A and catapult B.

(b) If the parents want to maximize the probability of having the Ping-Pong balls land within the band, which of
b [ [} | ]
the two catapults,A or B, would be better to use than the other? Justify your choice. r I I I
B P I (c) Using the catapult that you chose in part (b), how many centimeters from the target line should this

catapult be placed? Explain why you chose this distance.

ot [A] Score and Reflect

N — T




Chapter 1 “PRAPPY”
0%2006 {Free Response AP Problem...lay!}

b The following problem is taken from an actual Advanced Placement Statistics Examination.
= _Z Your task is to generate a complete, concise statistical response in 15 minutes. You will be graded

. ea 7 ‘based on the AP rubric and will earn a score of 0-4, After grading, keep this problem in your binder
/ for your AP Exam preparation.

Two parents have each built a toy catapult for use in a game at an elementary school fair.To play the game,
students will attempt to launch Ping-Pong balls from the catapults so that the balls land within a 5-centimeter
band.A target line will be drawn through the middle of the band, as shown in the figure below.All points on the
target line are equidistant from the launching location.

~— Launching
location

If a ball lands within the shaded band, the student will win a prize.

The parents have constructed the two catapults according to slightly different plans. They want to test these
catapults before building additional ones. Under identical conditions, the parents launch 40 Ping-Pong balls from
each catapult and measure the distance that the ball travels before landing. Distances to the nearest centimeter
are graphed in the dotplots below.

Catapult A

2 130 150 155

Distance (in centimeters)

) Scoring: CSAERE )

E P I_ (a) Comment on any similarities and any differences in the two distributions of distances traveled by the balls
launched from catapult A and catapult B.

E P I (b) If the parents want to maximize the probability of having the Ping-Pong balls land within the band, which of
the two catapults,A or B, would be better to use than the other? Justify your choice,

E P I (€) Using the catapult that you chose in part (b), how many centimeters from the target line should this
catapult be placed? Explain why you chose this distance.

Total:__/4

WHERE AM | GOING? STEP 1

5 Minutes to work on Problem
EAD the ENTIRE problem.

etermine “Intent of Question”
What are they looking for?

ormulate Response

Proper application of concept(s)
Clear Communication
Context, Context, Context!




WHAT DOES GOOD LOOK LIKE2 STEP 2

(a) Comment on any similarities and any differences in the two distributions of distances traveled by balls
law hedfromctpultAand atapult B.

Cakogult A Vg o Medin of Gbes ?—Bé Vs celshivdy ool
and hee 4 (enge. of afout 2T

(abapt B Vs o medon of Gbost VI8 0’5 alSe reistinhy
Mol and by a mugt Sealler TEege of ke H/

(b) I.fr.hepar nts want to maximize the probability of having the Ping-Pong balls landthhmth band, which
e of the two catapults, A or B, would be better to use than the other? Justify you

Cg\*rc,P B weuld 2;8 'l\"wg bettel (Clheice lecas e
A Seuller Conge \,\5 et fesg yariation ame “~ Jishare:
T will tesulk jntmae  Ateeate chmuw,
Mee \»MeL Yo Wiy he farget

(c) Using the catapult that you chos mpaﬂ(b)hwmanycenumtrsfrmth target line should this catapult
be placed? Explain why you chose this di:

Cadapuld & Shold fe Pleced qbot |35 CM
Awas from Yue Yargedr beccuse b v fe medin
Niclmee  Tearled Junw,l Jre %{alg,

T — T

Discuss Intent of Question

View sample student responses
Available at AP Central
NCTM Assessment Sampler
How would YOU score these?

Determine what constitutes...
Minimal
Developing °
Substantial
Complete \




AP® STATISTICS
2006 SCORING GUIDELINES

Question 1

Intent of Ques

The primary goals of this question are: (1) to as student’s ability to use simple graphical displays (dotplots
in this case) to compare and contrast two distributions; and (2) to evaluate a student’s ability to recognize what
statistical information is most useful in making different practical decisions.

Part (a):

Both distributions of distances are roughly symmetric and somewhat mound-shaped. The center of the
distances for catapult A (median A = 136 cm) is slightly lower than the center of the distances for catapult B
(median B = 138 cm). There is more variability in the distances traveled by the Ping-Pong balls launched
with catapult A. There are distances that are extreme enough to be called (potential) outliers in the catapult A
distribution, but there are no outliers among the catapult B distances.

Part (b):

Catapult B would be best because the distances vary less about the center of the distribution for catapult B.
If catapult B is properly placed. the balls launched will have a higher probability of landing in the narrow
(only 5 cm wide) target band.

Part (¢):

The catapult should be placed 138 cm from the target line. Since the distribution of distances for catapult B
seems to be fairly symmetric and somewhat mound-shaped, the median (138 cm) s a good representation of
the center of the distribution. Placing catapult B at this location would have resulted in a high proportion
(30/40 = 0.75) of Ping-Pong balls from this sample of launches landing in the target band.

oring
Parts (a), (b), and (c) are scored as essentially correct (E), partially correct (P), or incorrect (I).

Part (a) is essentially correct (E) if the student correctly identifies similarities and differences in center, spread,
and shape for the two distributions.

Part (a) is partially correct (P) if the student correctly identifies similarities and differences in two of the three
characteristics (center, shape, and spread) for the two distributions.

Part (a) is incorrect (1) if the student correctly identifies no more than one similarity or difference of the three
characteristics (center, shape, and spread) for the two distributions.

Notes:
«  Correct comments regarding outliers should be viewed as a positive. However, comments about outliers
do not count as one of the three required characteristics.

©2006 The College Board. All rights reserved.
Visit apeentral.collegeboard.com (for and

(for students and parents).

2

« Ifastudent pi
scored as essentially correct.

© 2006 The College Board. All rights reserved.
Visit apeentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents)

WHERE AM | NOw?e

‘uniforn
normal”

s not acceptable for the
ceptable.

distributions with no linkage
fences for these characteristics.

2d on the variability in the

not refer to the variability in the

R catapult A s chosen.

the Ping-Pong bal
property of the chosen sta

and the explanation indicates that
Janding in the target band.

e from the target line, but the

more than 139.5 centimeters from

planation.

ide of the target line. If the student
2dian (or mean) was selected OR
hosen distance resulted in a high
the response as partially correct.
the shaded band rather than the

re part (c) as partially correct.

n part (c), then part (c) should be

7/

STEP 3

Share Rubric/Scoring Guideline
Review Intent of Question

Identify “model solution” for
each part

Score your papers with a
partner

Each part receives
Essentially Correct,
Partially Correct, or
Incorrect

Assign 1-4 score using a
holistic approach




How CAN | CLOSE THE GAPe  STEP 4

Effective Feedback is critical
What made each partan E, P, or I?

What could you have done differently
to increase your score?

How would you approach a similar
problem in the future?

Note key items on your FRAPPY.

File for Review and Prep.




WHEN SHOULD YOU FRAPPYe
FRQs as Formative Assessment F, =

FRQs as “Test Preparation” ’ —

\(\ $ \Q\Q§ \(\\Q)A* CQ\\‘Z)\%/\ \(\ $ S\g
Q)&‘o% @&% @&%% Q)&%&Q)

Descrlptlve Producm Exam
mm Probability Inference Pre,o Exam
— s

Sep Oct Nov Dec Jan Feb Mar Apr May ,
FRAPPY early. FRAPPY often.




Part 4:

Let’s FRAPPY!

vTime to role play
vYOU are the student!

e 7




IT’s FRAPPY TIME!

Chapter 1 “FRAPPY” I . b ’ ' 12 oy catapelt foe U I 3 sMTE M mentary schood fair 1
Q%QOOS {Free Response AP Problem..iay:}

What is the «Intent of the Question”?

S : nse.
== construct a complete, concise respo

Intent of Question

The primary goals of this question are: (1) to assess a student’s ability to use simple graphical displays (dotplots
in this case) to compare and contrast two distributions; and (2) to evaluate a student’s ability to recognize what

statistical information is most useful in making different practical decisions.

(c¢) Using the catapult that you chose in part (b). how many centimeters from the target line should this catapult
be placed? Explain why you chose this distance.




WHAT DID OTHER STUDENTS SAY?

(a) Comment on any similarities and any differences in the two distributions of distances (raveled by balls
launched from catapult A and czupull B.

The mean degte and median disbuce  of Cr\*h\PuH‘ How WOU’d YOU
B sh’ajhﬂa? \Ml)hf Haom (_MAFWH A. C,»\“.*AF.AH A has . 2 Wh 2
mwoh more coreall thawn (n‘h&rw[* €™ ranaqs ¢ SCOI'e th'S° Y°
w5 Any suggestions?
do +e

[N lodt

alwe (b)) If the parents want to maximize the probability of having the Ping-Pong balls
one of the two catapults, A or B, would be better to use than

C\frn
(Ahru.” & Mu be L

(c) Using the catapult thixt you chose in part (b), how many centimeters from the target line should this catapult
be placed? Explain why you chose this distance.

(ona Haan  balls |« The “*“\f“” should be Via.:.eﬁ about 138w frome
v 1 dhe ‘l\"N‘T* Lae, S the madion  of  Aishibuben B s 133

ereigk  dhe embo«L i \
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91%2*'\\(«0-{/ 7* o reasonable +° OSSUMAL .+{ & Jhe 2)'1‘((.\("&

)\A‘:M c‘ 4he 6\‘1\3 Qof\ﬂ wlil i \2XLM 30 dhe '\\*‘&r *\*_

l’\("\\‘& ve rkﬂkﬁﬂ rand fae fom the *nqiﬁ e oo

mke  sure  Yaad v bulls land Wm0 e g,
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WHAT DID OTHER STUDENTS SAY?

How would YOU
score this? Why?
Any suggestions?

(a) Comment oa any similarities and any differences in the two distributions of distances traveled by balls
launched from catapult A and catapult B.

Catooulr A Vs & Medan of GbeoF BQ 'S fe’v‘-:d\,\ hbrf\g‘)

and e ¢ (etge. of déout 2T

(et € hWes & medan of cbest \36'. 1S alSe (el
hln(r\m‘ et 1327 - S I = el eSS N ™

¥l
parents want to maximize the probability of having the Ping-Pong balls land within the band, which
the two catapalts, A or B, would be better to use than the othes? Justify your choice i

b oot 8 uo“\() l;e *\t betiel (\'wacc L?(Gv.ff

. Yol

MG

(c) Using the catapult that you chose in part (), how many centimeters from the target line should this catapult

ullec VMJC icgde Anaeng urwes
' 3 o
e + A

be placed? Explain why you chose this distance.

Qo-)c\ P.;”’ & S"We] i

‘C ?/areo\ Qlbout I3X <M

'\WGS ‘((—OM ‘}\qe ijc‘}' ‘((C‘\.S( _‘I,\,L“L “& )LL'(_ /"\é")t'cn
‘Q\S{vmfe (eatled \)\_)“1,“‘ 111 [lﬁ/g




WHAT DOES “GOOD” LOOK LIKE?

Scoring

Parts (). (b), and (¢) are scored as essentially correct (E), partially correct (P), or incorrect (1),

Part (a) is essentially correct (E) of the student correctly identbies similanties and differences in center, spread,
and shape for the two distributions.

Part (b) i1s essentially correct (E) if catapult B 1s chosen using a rationale based on the variability in the
distances.

Part (¢) 1s essentially correct (E)af:
the catapult is placed at the median (or mean) of the distances traveled by the Ping-Pong balls, and the
explanation addresses why the median (or mean) was selected based on a property of the chosen statistic that
relates to the context of the problem:
OR
the catapult is placed at a distance of 137.5-139.5 cm from the target line, and the explanation indicates that
the chosen distance resulted in a high proportion of the balls in the sample landing in the target band.

Part (¢) 1s partially correct (P) if the catapult is placed at an acceptable distance from the target hine, but the
explanation is incomplete or incorrect

Part (¢) 1s incorrect (1) if the catapult is placed less than 137.5 centimeters or more than 139.5 centimeters from
the target hine.

0 e EE——




/

How DID YOU DO¢

/

I

Scoring:

E P I

E P I

Total:__/4

Q 200g
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Chapter 1 “FRAPPY”
{Free Response AP Probleme.ay!}

The following problem is taken from an actual Advanced Placement Statistics Examination.

Your task is to generate a complete, concise statistical response in |5 minutes. You will be graded
based on the AP rubric and will earn a score of 0-4. After grading, keep this problem in your binder
for your AP Exam preparation.

Two parents have each built a toy catapult for use in a game at an elementary school fair. To play the game,
students will accempt to launch Ping-Pong balls from the catapults so that the balls land within a S-centimeter
band.A target line will be drawn through the middle of the band, as shown in the figure below.All points on the
target line are equidistant from the launching location.

jocation

If a ball lands within the shaded band, the student will win a prize.

The parents have constructed the two catapults according to slightly different plans. They want to test these
catapults before building additional ones. Under identical conditions, the parents launch 40 Ping-Pong balls from
each catapult and measure the distance that the ball travels before landing. Distances to the nearest centimeter
are graphed in the dotplots below.

Catapult A
)5 130 135 140 145 150 155
Catapult B
125 130 135 140 145 150 155
Distance (in centimeters)

(a) Comment on any similarities and any differences in the two distributions of distances traveled by the balls
launched from catapult A and catapult B.

(b) If the parents want to maximize the probability of having the Ping-Pong balls land within the band, which of
the two catapults, A or B, would be better to se than the other? Justify your choice.

(<) Using the catapult that you chose in part (b), how many centimeters from the target line should this
catapult be placed? Explain why you chose this distance.

*FRAPPY Step 3

Score your papers with a partner

Each part receives
Essentially Correct,
Partially Correct, or
Incorrect

Assign 1-4 score using a holistic
approach

What did you do well? What
could use some work? How
could you improve your
response?




Part 4:

Wrapping it up
vResources
vDiscussion




RESOURCES

- Past Free Response Question and Student Samples
CollegeBoard
(4

http://apcentral.collegeboard.com/apc/members/
exam/exam _information/8357.html

- StatsMonkey Resource Clearinghouse, FRAPPYs
http://web.mac.com/statsmonkey/

- Pearson Assessment Training Institute
.8 | http//www.assessmentinst.com/

- NCTM Focus in High School Mathematics, Assessment Handbook
http://www.nctm.org/




CONCLUDING THOUGHTS

unnovations that include

strengthening the practice
of formative assessment
produce significant and

often substantial learning
2 44




QUESTIONS - DISCUSSION




