Given a granary of barley, If
each man receives gila of
grain, how many men can be
given a ration?

(A granary has a capacity of 240,
and 1gur=480 sila)

What year do you think this problem is from?

Sumer, 4" Millennium BCE Source:
(Swetz 2009)
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Pilot |: Setup
A Fall 2006, Knowing and Learning course
A Videotaped 9 grade class using Cognitive

Tutor Al gebra at nAcaden
urban Texas school.

60 (&) - - . Carnegie Learning's Cognitive Tutor
Algebral Unit 7 Section 2 =
~ bhit20 EalNesEsENl © | O |:
Look Ahwedt Look Back ] Glossary Hint Done -4
Scenario Worksheet
Afock dimber is currentiy on the side of a cliff 67 fe_el off the ground. She can Gty Noiiia CLIMBING TIME HEIGHT ABOVE
dimb on average about two and one-half feet per minute. uantity Name GROUND
1 When will she be 92 feet off the ground? .
2 In twenty minutes, how many feet above the ground will she be? i MINUTES FEET
3 In 75 seconds, how far above the ground will she be? Expression T 25T 4+ 67
4 Ten minutes ago, how far above the ground would she have been? = g 3 0 o2
Luesbon
To write the expression, define a variable for the climbing time and use this Question 2 20 117
variable to write a rule for her height above the ground. X
Question 3 1.25 70.125
CQueston 4 —10 42
[Created 10/21/05 14:19)
Grapher  Soiver |

g Transformation - Simplification - ==

Solve the equation for T
25T - 67 — 92

2.5T - 67 - 67 92 - 67 Subtract 67 from both sides
2.57T 25
2‘55[' -255- Divide both sides by 2.5

3 10



Pilot |: Lessons Learned
ACl assroom movVvi-mgn tf @ roend Gi t
Acompcuetnetrer ed o
I CTA program takes large role in determining
sociomathematicalorms

I Students struggle with verbal interpretation of stories &
adjusting to this Astyl eo

€. Deborah Earnest's skills
| File Edit Windows
v | Kertitying urds

v | Entering a given
| Wiriting expression, any form
v | Finciing X, any form

| Working with slope and intercept < 100
| Working with indeger slope and intercept
v | Wiorkng with non-integer siope or inercept

4 Given Output Find Input f Section 2 F BH1T31




PSLCLearnlab Summer School

A Attended PSLC Summer School at Carnegie Melon
University

A Wrote Letter of Intent, in part based on data from
Pilot |

A $10,000 grant + RA support

A PSLC project is in partnership with Tony Petrosino,
Jim Greeno, & Milan Sherman




Key Question:
Why Put Mathematics in Context?

ZO4 OATOLE Whenwill ‘ Algebra: Symbol

- ever use thIS7 . Precedence View :

00| Al [

e Vel
EACCGSSib”ity‘ESyerb.al FaC|I|tat|on ‘ Precedence

Z Motivation g Three justifications

outlined in Boaler 1994)




Pilot II: Setup

A Exploratory interview study with
Cognitive Tutorstyle algebra
word problems on linear functions

A Normal, Personalized, Generic
Language

A Detailed descriptions of 5 students
solving problems while thinking
out louc




Pilot Il: Lessons Learned

ANotions of fdApersonali zat

facili tationo take a bac
solving of word problems relating to
sociomathematicatorms(Cobb et al., 2001):

I Ambiguous problem statements

I Difficulties with vocabulary/interpretation
I Issues with symbolization

I Use of informal, arithmetibased strategies



Theoretical Framework: Situated Cognition

A Learning through participation in complex, social

systems

A School has own norms, practices, & standards of
performance

AiContexto includes | ear:H

physical environment; conceptual, material &
representational resources

A Communities, like school, have the power to shape
what counts as mathematics

A Mathematical representations as tools imbedded in
social activity- used to promote participation

(Brown, Collins, &Dugid, 1989; Greeno,
1991; 1997; 2007; Greeno & Hall, 1997)



Research Questions

What are the affordances & constraints of

story problems with respect to the common

justifications for putting mathematics In
context?

How does personalization of story problems
AEEAAO OOOABNINgZ0O6 DOI

How Is use of informal vs. formal strategies
and symbolic representations imbedded In
the larger system of school mathematics?




Dissertation Study: Method

A Conduct Prdnterview (1530 min)
I Interests and everyday use of mathematics

A Write Problem Set
I Problems of 5 different types (normal, personalized, gener
abstract, normal w equation)
I First two parts result unknown, then write equation and sta
unknown.
A Conduct ProblerBolving Interviews (45 minl hr)
I Students asked to think aloud, give explanations, and
respond to interviewer probes while solving problems
A Teacher Interview
A Analysis of Participant TAKS scores

A Spent school year in classroom



Dissertation Study: Analysis

Full Interview Audio

Name

: Nodes

Re‘erences C Created By Mo Modified By -

? Student11_ThinkAloud 25 115 1 Cw 1/5 Cw T

»” | Student12_ThinkAloud 23 102 1| Cw 15| Cw
P Student13_ThinkAloud 26 135 1 Cw 15 Cw -
= 1

| Audio F nt30_ThinkAloud =]

$0: .0
< »
Timespan =« VI Content | -

2 |[0241-1:329

3 | 1:329-2:288

4 |2:288-4:382

S: So ffit’s calling for 440 grams ofrice. and you’'re only. and that’s for four servings. and you only need 25% of that. |

then that means we're going to divide that, by four. So it's 440 divided by four.._.can I use a calculator?
I: Mhmm.
S: 440 divided by 4 equals to 110.

S: And then it says, if the recipe on the box calls for 700 grams of rice. how much rice would you need? So it’s gonna| |

be. again. 700 divided by four, because you only want it for one serving, and that’s for four.

I: Where does that 25% come in?

S: Well, it tells you. it’s for four serving, or 25% of the recipe, which is the same thing. because if it’s the four, it’s
100, and 100 divided by four is 25, which would be the 25%.._And then, 700 divided by four equals 175.

S: Write an algebra rule that represents this situation using svmbols. Wow that's hard. (long pause)

I: Can vou tell me what vou’re thinking as vou're writing that?

S: Yeah, I was thinking that x could be the number of whatever you're going to use, the grams of rice, x could be the
grams of rice. and then vou're, vou're, we're dividing by four, because. . _.we’re dividing by four because vou only
want, like, one serving and that will equal to one of the servings, but then when vou put the equals sign in, I don’t
know what to put on the other side. {pause)

I: What do vou think might go on the other side of that equals sign?

S: Well. . _the answer. Can it be like, v, or something like that? I don't know ... (long pause) I don’t know. CanlI go
to the next guestion?

-




Dissertation Study: Analysis

Tree Nodes
Name Sources References Created On  Created By Meodified On Meodified By
= 25’ Base Problem 0 0 12/28/20091 Cw 1/10/20105:18P Cw
= @ Problem Type 0 0 12/28/20091 Cw 1/10/20105:18P Cw/
Name Sources References Created On  Created By Meodified On Meodified By
fee Q Normal 24 104 12/28/20091 Cw 1/10/20105:21 Cw
@& Normal Plus Equation 19 81 12/28/20091 Cw 1102010 7:29 Cw
: Q Personzlized 25 210 12/28/20091 Cw 1/11/20108:48 Cw
: Q Generic 14 62 12/28/20091 Cw 1/10/20105:22 Cw/
fas Q Abstract 10 44 12/28/200891 Cw 1/11/20108:48 Cw/
E}@ Problem Pari 0 0 12/28/20081 Cw 1/10/20105:18P Cw
B 3 Name Sources References Created On  Created By Modified On  Modified By
b @ First Corcrete Case 26 125 12/28/20091 Cw 1/10/20105:19 Cw
i @ Second Concrete Cas 26 129 12/28/20091 Cw 1/10:20107:28 Cw
_ Q \wirite Equation 26 o1 12/28/20091 Cw 1/10/20105:20 Cw/
P @ Start Unknown 26 112 12/28/20091 Cw 1/11/20108:36 Cw
b @ Interviewer Instruction 24 24 12/28/20092 Cw 1/10/20105:20 Cw/
@ Answering Interviewer 11 16 12/28/20091 Cw 1/11/20108:49 Cw
o Q Interpret Constants 15 15 12/28/20091 Cw 1/10/20105:20 Cw
i Q \Write Stary 10 11 12/28/20091 Cw 1/10020105:20 Cw
= Q Outcome of Problem 0 0 12/28/20091 Cw 1/10/20105:18P Cw
Name Sources References Created On  Created By Modified On Modified By
- @ Intended Answer 26 245 12/28/20091 Cw 1/10020107:29 Cw
i @? Unintended Answer 26 173 12/28/20091 Cw 1/11/20108:36 Cw/

@ No respense 12 37 12/28/20091 Cw 1/10/20105:20 Cw/




Dissertation Study: Analysis

Alntercoder reliability sco
0.79 and 0.95 (substantalmost perfect agreement)
were obtained for each category:

]
Strategies & Mistakes: Result Unknown

Strategies & Mistakes: Start Unknown

Issue with Storynterpretation (Reading)

Use of norcoordinative approaches

Activation of situational knowledge

Answer Intended/Unintended/N&esponse
Categories of Responses to set intervieweiestions



Dissertation Study: Results

A How do students use math in everyday life, and do
these activities connect to concepts from algebra?
I Most students gave arithmetic scenarios (adding
prices, counting money)

How do you use math in your Where do you see andleal
everyday life? = Shopping/ with numbers?
Counting Mone} m Finance
® Do not use
® Travel
O Cooking ‘\
= At work ® In Sports
@ When using O Playing
Games

technology



Dissertation Study: Results

A How do students use math in everyday life, and do
these activities connect to concepts from algebra?
I Most students gave arithmetic scenarios (adding
prices, counting money)
I With probing we found situations students thought
about in terms of rate of change.

NThere's stuff 1|1 ke,
does 100 damage per attack. And then the other
units have they might have 10,000 health and they
might to 20 damage per attack. If | have them
attackeabot her, who




Dissertation Study: Results

A Students had issues reading and interpreting story
problems (16% of time).

3) Some rental cars have mobile phones installed. In one car, the cost of making a
call from the mobile telephone is $1.25 per minute with an initial fee of $2.50.

a) How much would a call that lasted ten minutes cost?

AnThe 1.25 1 s theéper minut e
think that oinitialo6é is pl




Dissertation Study: Results

A Situational knowledge rarely (4% of blocks) explicitly activated

during problem solving
A 20 total instances; 9 productive, 11 unproductive or disruptive

Nl donot k r S: The number of students getting A or B in algebra cl
put, b e c auy :Iisgiven by the equation y = .25x where x is the total

money | c g | humber of students taking algebtb40 students earned
minute because that " A or B in Algebra last year, how many total students

were enrolled?

would be outrag(leously : So how did you get 80 for that one?
expensive, | don'tthink g . Just times the 40 st

anybody would buy a always a half that doesn't get the full stuff done, pretty
cell phone much thereds so many st u.
many students get an A or a B.



Dissertation Study: Results

A When asked to name the easiest problem they
solved, students usually chose a personalized
problem (82% of time).

n We |l |
on,

: t hat made me r ememb
so | di d what I usual

A Students most often named abstract and generic
problems as most difficult.

youor e

Nt didnodot give much I nform
when the problem is interesting you want to figure it out becau

curious to find out e
asked to do a quest.




Dissertation Study: Results

A More concrete problem types elicited more
iInformal strategies and fewer no response errors.

Less Concrete More Concrete |

Problem Type

Abstract Story V.Vith Normal Story
Equation

Personalized
Story

B Informal | Transition
Strategy Type

B No Response B Formal ~ | Other




Dissertation Study: Results

A Most students (79%) did not use equation solving for
start unknowns, even though they were explicitly
required to write symbolic equation.

I For scenarios like 275=4x+175, used
iInformal/invented arithmetic strategies, especially

You have 175 songs downloaded onto your iPod Enomewire
and iITunes. You download 4 more every week. If you have 275
songs, how many weeks have passed?




Dissertation Study: Results

A Differences found between symbolic
representation by itself, versus with a story the
Il s purely ndecorati Vve

The distance a machine called the Crawler
has traveled from its hangar is given by the
equation y= 4x+175, where x is the —

number of seconds the machine has beenVS' y = ax+ 175
moving. In how many more seconds will
the Crawler reach the launching pad,
which is a total of 275 feet from the
hangar?




Dissertation Study: Results

A These problems had the highest success rates (61%
however when asked to interpret the parameters of

the equation in terms of the story, students had little
success.

The distance a machine called the Crawler
has traveled from its hangar is given by the NEL S &
equation y= 4x+175, where x is the |
number of seconds the machine has been
moving. In how many more seconds will
the Crawler reach the launching pad,
which is a total of 275 feet from the
hangar?




Dissertation Study: Results

A These problems had the highest success rates (61%
however when asked to interpret the parameters of

the equation in terms of the story, students had little
success.

The distance a machine called the Crawler | _

has traveled from its hangar is given by the nilt could he
equation y= 4x+175, where X is the started at 4 feet... and
number of seconds the machine has been 175 could equal the
moving. In how many more seconds will time it took for it to go

the Crawler reach the launching pad, 4 feet . O
which is a total of 275 feet from the

hangar?




Dissertation Study: Results

AStudent scosedi iabnveod a|
28% of time) to solve story problems, such as
randomly plugging in numbers, seeking an answer

N\

t hat nl ooked right. o

I: Can you tell me what you think this
An object moves at story is about?

1500 mph. It has S: | have no idea. So, If it moves at
already moved 500 one thousand five hundred miles per
miles. How far will it f1> hour, t hat meanseg
have moved total 30 just divide 500 R
minutes from now? Alright, so 16. So maybe for that one,

16 miles?




Dissertation Study: Results

A Sensemaking is impacted by new soeio
mathematical norms relating to standardized tests.

2) Due to a billing error last month, Amanda has received a $7.87 credit towards
next month's cellular phone bill. She pays a flat $0.23 per minute with no
additional monthly charge.

a)
b)
c)
d)

If 43 minutes are used, calculate the bill for the next month.

If 100 minutes are used, calculate the bill for the next month.

Write an algebra rule that represents this situation using symbols.

After finding that billing error last month, this month Amanda will make
sure that her bill is correct. If her bill is for $38.13, how many minutes has
she talked?

NAnd was jJjust putting in 43 ti mes
Because | think 1 to0os trying to fin
t o add upgohmago Wwith &ybecaus@insays if her bill was 38.13

dol l ars, and i1 to6s trying to find h
di vide 1t by 23, and | came up wi




Dissertation Study: Limitations

A Sample size of 24 students

A Only one content area of story problems (linear
functions)

A Interview setting is not perfectly matched to either
classroom setting or standardized test setting

A Readability level of problems not systematically
analyzed

| ¢

<D
- Ed
< o
* .
B -3
B i | @
(A

2

X
e



Dissertation Study: Implications (RQ#1)

ATransfer Pnobl e Accessibility

1. Problems unrealistic/ambiguousl. Verbal Facilitation Students

2. Students use necoordinative struggle to interpret stories &
approach cued by school setting form situation model from text

3. Stories misrepresent use of key2. Situation Facilitation:Students
concepts & representations; rarely use RWK & use nen
students misunderstand use coordinative approaches

A Curricula & assessments using traditional story problems not
always related to participation in applied mathematical activity

APush beyond thinking of pro
cont e x tilhaMdo differdnbypesof contextualization
mediate participation structures?



Dissertation Study: Implications (RQ #2)

A Reasoning about familiar quantities has a place in algebt
Instruction- increased access & motivation

A However, need other approaches to making math releval
to studentso |1 ves t o bet

participation structures (I.€hazan 1999):.

I Extended experiences modeling with mathematics

I Multiple interpretations, strategies, representations valued
and compared in explicit discussion

I Assessment more in line with this type of contextualization

3) Your music download on Limewire has 80% left to go. It downloads another
6% every second.
a) How much is left to download after 10 seconds? & O 7o

b) How much is left to download after 7 seconds? Lf i Yo 5
c) Write an algebra rule that represents this situation using symbols. Gx+ 2O




Dissertation Study: Implications (RQ #3)

A Development of flexible choice of conceptual frames

should be explicit focus of algebra instruction

I Function as action, process, objdétiédenbaclet al., 1992)

I Variable as fixed unknown, sefljazan 1999)

I Arithmetic and algebraic methods (Koedinger & Nathan,
2004) as having complementary strengths

A Algebra instruction should promote the adoption of

more productive epistemological frames

I Use & understand representational tools in ways valued in
other social systems

I Increased understanding of how algebra can be used as a
tool to model the world



Research Activities

/ Dissertation Studh

Manuscript 1:
Justifications for
Contextualization
(AERA 2010 &earning
and Instructiol

Manuscript 2:
Impact of
Personalization

(AERA 2011)

Manuscript 3:
_ Conceptions of
0&O1T AOET 1T o6

\ (NCTM 2011) /

(ur o

each Classroom
Observation Study

Manuscript 1:
Pilot of 83
observations
(Teacher Educator)

Manuscript 2:
350 observations

(In Gates/MET
Project Report being
released this Fall)

/ Computer Study \

Manuscript 1:
Impact of
Personalization in
Cognitive Tutor

Manuscript 2:
Impact of Readability

" v

Qevel in Cognitive Tw

/" The Future (UW) )

Tangibility for T&L of
Mathematics Study

IDIOM Study on Math
\_ Reasoning/Proof )
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End of Presentation



Selected References

Arcavi A. (1994). Symbol sense: Informal semsaking in formal mathematics-or the Learning of Mathematidsk3), 2435.

BaranesR., Perry, M., and Stigler, J. (1989). Activation of-vealld knowledge in the solution of word problentSognition and

Instruction, 287%2318. L i , . 5 A 5 . Y el o A )
Boaleh *8 j Xiil Qs 7EAT Al CEOI O POAAEAO &I 1T OAAIT O EAOEEITe I1
mathematics contextsBritish Education Research Jourgg{5), 551564.

Brown, J., Collins, A., Rugid, P. (1989). Situated cognition and the culture of learnibgucational ResearchéB(1), 3242.

Carpenter, T., Matthews, W., Lindquist, M., & Silver, E. (1984). Achievement in mathematics: Results from the National
AssessmentThe Elementary School Jouri@(5), 484495.

Carpenter, T. & Moser, J. The acquisition of addition and subtraction concepts in grades one througlidaraal for Research

in Mathematics Educatioh5(3), 179202. R T T i . ¢
Chazam $8 j XiiiqQqs8 /1 OAAAEAOOG | AOEAI AGEAAI ETT xI AACA AT A 0600
technologically supported approach to school algeldrdernational Journal of Computers for Mathematical Learajig21149.

Cordova, D. &epper, M. (1996). Intrinsic motivation and the process of learning: Beneficial effects of contextualization,
personalization, and choicelournal of Educational Psychol®8(4), 715730.

Cummins, D. DKintsch,W, ReusserK., &Weimer, R. (1988). The role of understanding in solving word probleogsitive

Psychology, 20405438.

DavisDorsey, J., Ross, S., & Morrison, G. (1991). The role of rewording and context personalization in the solving of

mathematical word problemsJournal of Educational Psycholpg$(1), 6168.

Greeno, J. (2006). Learning in activity. In R. K. Sawyer Tée.)Cambridge Handbook of the Learning Sci¢nugé&$996). St.

Louis, Cambridge University Press.

Greeno, J. & Hall, R. (1997). Practicing representation: Learning with and about representationaPforieltakKappan 78(5),

361367.

Greer, B. (199WNlodellingreality in mathematics classrooms: The case of word probldrearning and Instructioii(4), 293307.

Hall, R.Kibler, D., Wenger, E., &ruxaw, C. (1989). Exploring the episodic structure of algebra story problem sovognition

and Instruction6(3), 223283.

Hegarty, M., Mayer, R., & Monk, C. (1995). Comprehension of arithmetic word problems: A comparison of successful and
unsuccessful problem solverdournal of Educational Psycholpgy(1), 1832.

Inoue, N. (2005). The realistic reasons behind unrealistic solutions: The role of interpretive activity in word problegn solvi

Learning and Instructiod5(1), 6983. A o o L
Kazemh %8 j WoodWqs %@bl 1 OET ¢ OAOO PAOA&I O AT A A Jokrhal of Maté&aticdl OE A O d,
Behavior21(2), 203224.

Koedinger, K.Alibali, M., & Nathan, M. (2008). Trae#fs between grounded and abstract representations: Evidence from

algebra problem solvingCognitive Scien¢82, 366397.

Koedinger, K. & Nathan, M. (2004). The real story behind story problems: Effects of representations on quantitative reasoning
Journal of the Learning Sciende}2), 129164.

M WM M M M MR M M M M M M M ™MNMHR ™MW ™TWWR



Selected References

M M M M M M M M M M ™MW N

, AXEOh '8 QO -AUAOh 28 jXinéqs 300AAT O0O86 | EOCAT I POAE.
Journal of Educational Psycholpg9(4), 363371.

Nathan, M. Kintsch W., & Young, E. (1992). A theory of algelrard-problem comprehension and its
implications far the design of learning environmen@ognition and Instructio®(4), 329389. =
. AOEATh -8 Q +1 AAET CAOh +8 j WoodA(Q8 !'T ET OAOOECAOE’
Cognition and_Instructiod8, 209238. G R LN AL

. AOEATh -8 QO +1 AAET CAOh +8 j YoodAQqs 4AAAEAO AT A OA
understanding.Journal for Research in Mathematics Educgdit{), 168190.

Nathan, M., Long, S., &libali, M. (2002). The symbol precedence view of mathematical development: A corpus
analysis of the rhetorical structure of textbook3iscourse Process88(1), 121.

Nathan, M. & Petrosino, A. (2003). Expert blind spot amonggaerice teachersAmerican Educational Research
Journa) 40(4), 905928.

National Council of Teachers of Mathematics. (2000). Principles and standards for school mathematics. Reston,
VA.

ReusserK. &Stebler, R. (1997). Every word problem has a solution: The social rationality of mathematical
modeling in schoold.earning and Instructioi(4), 309327.

Sherman, M. & Greeno, J. (2010). Conceptual understanding in beginning algebra. Poster presentation at the
2010 American Educational Research Association Meeting, Denver, CO.

Stacey, K. &8acGregor M. (1999). Learning the algebraic method of solving probledasirnal of Mathematical
Behavior18(2), 149167.

Vicente, S.QOrrantia, J., &/erschaffe] L. (2007). Influence of situational and conceptual rewording on word

problem solvingBritish Journal of Educational Psycholagy829848. =~
Wyndhamn J. &Salich 28 | Xi i €¢Qq8 71 OA POT Al AT 6 AT A I AOGEAI AOEA
reference and meaning in textual realitidsearning and Instructioi(4), 361382.



Problem Types

Normal

A machine called the Crawler, which moves space shu
travels at the rate of 4 feet per second. The Crawler is
currently 175 feet from the hanger, moving toward the
launching pad.

Normal +
Equation

Thedistance anachine called the Crawler, travels in fee
given by the equation y = 4x+75, wheres the number of
seconds that have passed..

Personalized

Right now in Black and White 2 you have 175 evil poin
from doing evil deeds, and you gain 4 more evil points
every minuteghat you play.

Generic

An object is moving at 4 feet per secoadd has already
moved 175 feet.

Abstract

y=4x+175




Problem Parts

A machine called the Crawler, which moves space shuttles, i
at the rate of 4 feet per second. The Crawler is currently 175
from the hanger, moving toward the launching pad.

Result How far will the Crawler be from the hanger in 3(
Unknown |more seconds?
Result How far will the Crawler be from the hanger in 2
Unknown |more minutes?
Write Write an algebra rule that represents this story u
Equation symbols. (What do each of your symbols mean’
Start In how many more seconds will the Crawler reac
Unknown |the launching pad, which is a total of 600 feet frc
the hanger?
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APalm (2006) describes these
| 1 fe situations consi dered

A. Event F. Circumstances

B. Question F1. Availability of external tools

C. Information/data
C1. Existence

C2. Realism

C3. Specificity

F2. Guidance

F3. Consultation and collaboration
F4. Discussion opportunities

F5. Time

D. Presentation
D1. Mode
D2. Language

F6. Consequences
G. Solution requirements
H. Purpose

E. Solution strategies
E1l. Availability
E2. Experienced plausibility

H1. Purpose in the figurative context

H2. Purpose in the social context




Dissertation Study: Participants

A 24 students and 1 teacher from urban Texas school
t hat had been rated nACcC:

A Regularlevel algebra classes of 1 teacher (53%)

A 54% (65%) Hispanic, 33% (22%) White, 13%
(11%) AfricanrAmerican

A Economically Disadvantaged: 79% (75%)

A 62.5% passed math TAKS (62%)

A 79% passed reading TAKS (80%)



Dissertation Study: Method

£ Coding categories also developed for student
responses to praletermined gquestions:

Pre-Determined Questions

Why do you think you learabout algebra in 9 grade?
Why do you think you learn about story problems?

What is the purpose of representing a story with a symbolic
equation?

How do you use matm your everyday life?
Where do you see and have to deal with numbers?

Which of the problems you solved did you fiedsiest/hardest?
Why?



Dissertation Study: Results

Coding Category Alternate Hypothesis |p-value |Direction?|d
Non-Coordinative Not use non 0.631 |yes 0.21
Approaches coordinative> Use nor| (NS)
coordinative
Verbal Interpretation |Many verbal issues < |0.405 |no 0.32
few verbal issues (NS)
Activate RWK Use real world > other|0.257 |no 0.67
Productively sl (NS)
Informal Strategies |Informal strategy 0.110 |yes 0.78
students < other (NS)
students
Equation Solving Equation solving 0.458 |yes 0.25
students > other (NS)

students

We | c Heét gtwotsamples with unequal variantc@&onferonnicorrection applied Co h e n




