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Chapter 10 All about me

| dtibegyin & a math teacher, but | am now. And | love it. | hadreany career and | never saw it
coming. In my early twenties, after much deliberation and hesitation, | began the education program in Red
Deer, Alberta. Even though | loved what | was learning and did really weld ttil hagging feeling that
Isloul d 0 dlocould betatdentisth a doctor, or even a physiotherapist. | moved to BC and enrolled in
courseshat would lead me toBachelor of Science, which wahlehallow me to pursue these other
careers. | still did well, but never feltsitume interest or passion as | felt in my first year Education courses.
After several more moves, each veering towards and away from a teaching career, | found myself overseas,
teaching English and Math in both tutoring and classroom environments. déifgyedthe classroom gnd
after many years of denial, finally acceptethibatasvhere my heart belonged. Oncealde my decision,
theinner turmoibf conflicting seleéxpectationseemed to stop almost immediatelrreadone of myfirst

yeartek books 0The Fi andtth eD aayust hoofse@fednossstnéate avithin: e

Dedicated to my father and mother, who wanted me to b

| exceeded their expectations. | became a scholar ar

(Wong & Wong, 1998)

After | completed my Bachelor of Science, | was accepted into #legrestprofessional program at
the University of Victoria, graduated with top marks, and began my career eager 4o becaney
middle school teacher. Instdashded up in high kool, teaching a mixture of science and math courses. |
began to feel neutral about teaching the science endragsinterest unexpectedlyittedtowards the
math departmentThesecoursesvere challenging, intense, and fast pdagds Igratifying teee the
progress of st ud entsbfdoththestudens antl mysedvaré rauéh morm wisible and

rewarding to experiend®hen the opportity to teacimatrematicdgull-time arose, | jumped at this chance.
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And here | am, twelve years latelf,as excited and interested as | was at the beginning of teaching these

coursesSsome courses | dve now taught 25 times, but | s
year . Every time | teach a tes,anadil theeother colnponentsthaddee n g t
invol ved. I am stildl |l ear ni ng an durritubaeonnedtionk e | 6 v e

within each course.
In retrospectit seems natural that | ended up teaching math. In Univeesigywerenlytwo courses in

my entire undergraduate program that | was truly engaged in. One was a mathematics course involving

per mutations and combinations. I't wasnotitardhe cour
enjoyed doing the assignments, even when | wasnot
course | enjoyed, perhaps even mo.Memaaoprgecta Bi ol og

involvedfinding apublishedesearch papamalyzingt for errorsin procesandflawsin reasoning, arttien

to provide an alternate research progbaalvould remedyese faultdt was very difficult to do, but | felt

so much pride wherfihallyfound an articlé the chosen article desexdban experiment regardihg

behaviour of shore crabghile the original experiment had a strong underlying idea, there were

shortcomings in the design and in the andlyfsenidentifiedwhat turned out to bmany subtl@aws,and

used backgrourichowledgend researdo propose differentapproachwhich would result inraore

efficient and effective plémstudy the r abbhd@wsourEven t hough | dondt r emembe
solutionor even the original experimdnuill always remembéietfeeling of being challenged and having to

usecreativity and logical reasoning to sotifieult problem.
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Chapter 20 The idea for my action research begins

While | enjoy challenging problems, this is not always true for my math students. | have noticed that many
students find word problems particularly daunting, and when given the option, will choose not to solve these
guestionsMany are resistant to workimgone question for a long period of time and seem to lack grit and
persistenct® follow through when challengedst fall, | was inspired by the keynote speaker, Fawn
Nguyen, at the annual BC Association of Math Teachers conference. Like me,yhleegaurire science,
but transitioned to include math. I n part of her
would assign one word problem every week, collect it, mark it as either 10/10 for clear concise work with a
viable solution, or 10 for incomplete work. The students then would have one week to collaborate outside
of class time, and resubmit for full maMsst of the problems she useere taken from a website called
0The Math For umé. She di sustotrytandtexcited sy the praspedts ok a mp | e

what my students could do, | took them back to my class immediately.
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Chapter 306 A trial run: the first bumpin the road

With the first semester already halfway compl ete
students (Grades 9, 10, 11). I used Fawnds sampl e
whichwere not tied explicitly to a specificicutar content headid@ll students shoulthvebeenable to
solve themWhen | assigned the question | told the students that it was to be done outside of class time and |
wanted them to collaborate with each other,othitrfriends and with their faities. | really wanted this
problem to be part of the dinner hour conversation. | also told them that | atkabted itand
therefore, they shoutdot o0 spoi | 6 it f dirstbyrlarting dut thelarswefhei gur ed it
students seemedperk up at this and enjoyed handing im fegiers facedoveno | coul dndét see
answerThey discussed results in quigtes andn sveral occasions | heard commsatha® d ondt s ay
theansweroltoud so we domdt owred dkoniet dhfod ri thelb t not what
Once | solved the question, several students started coming in outside of class time to discuss their strategies.
The first problem was ONoah&s Ar ko6 aliffedentbktrategies ec st
being used, many of the students usihga&yes of paper to show their solutiotiis one guestioSome
reported working three hours orl had nevereen students work so hard on a siggsstion.While
handing back thetuden& work,a digussiorbegarabout solutions available online. | had naively not
checked in advanbat now knewhat the solutioh o 0 N o awaggsiterdadili availabl€hey seemed
surprised at my reaction. | told them that they had robbedealves of the experience of working through
thistough problemhowevertif theyhadgenuinely trietb solve it prior to looking online, it was okay. As
long as they understood thridines o | ut i on and di dndt just HBHemmdod!|l y c oy
that than nothing at all. At this poingree studentsonfessed to looking it up on the interisetme stated
that it helped them to understand and others stated that they found it too confusing and went to a peer for
help instead.

Unfortunatelyonly about 60% of the students handed the first assignment in, and it went downhill from
there. By the end of the term, after fivewadProbl e

down to about 20% amdinimal work/ explanations were lgedone. | was frustrated and needed-to re
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vamp my approach. Why was the completion rate so low? Which studeadtialey doing the problems

-were they the oO0Otop studentsdéd who ttleedtartbutbadiod wor k
becomeptionaland | used it as the otippinganayfromthe t o bui
next letter grade. Did this cause the students to only complete them if they were mark driven? | wanted to
emphasize the joy of solving a complex problerhaldutwrecked it by making it optional but also worth

marks? And then there was the problem of approximately 140 shadéntss responsible fdwo of my

classes were linear, in which every second day we had class, and the other three weod semektam

every daylhe due datdsecameénconsistent and difficult to monitor which resulted in vague expectations of
deadlines. | knew better but felt like | was drowning in the paperwork of marking this assignment in amongst
the rest of everything else | needed to asskgsvarfeedback oAdditionally, | found myself reflecting on

my doice of problems. | had givalhgrades the same question partly out of convenience for marking and

partly because | wanted to encourage collaboration between grades and classes, but | wondered if this

detered some students from completingthe woekc ause it didndt directly cor
learninginclas¢/er e t hese problems increasing my student 0s
they do the opposite? One of my students agpmdace at the end of the semester and asked if | was going

to assign the second semesthiferentsetofp r o bl e ms . |l told him 0yds, I th
it was okay if he camednce a week to get a copy so he daude it out tooOf coursdt would be okdy

| found his interest and enthusiasm insp&imgw | just needed to get more students to feel this same way.

Like the shore crab research paper, | felt like there was a really good idea underneath all the mess, | just
needed tgort it out and find kettersolution that would minimize the flawsnyapplication of this

OProbl em of the Week6d
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Chapter 4 d The official Action Researchproposal

| elected to focusiy action researcdmmys e cond s e me st eathdGre@akuls gr oup of
students. The course itself is perhaps my favorite currguldeel botltomfortable and challengedtiy
content. | have the most available resguaioeshe most organized with regards to course plaamdiag,
very aware of the subtle connectlmgtsveen shs that ae used throughout the courEke following

statemenits frommy school ditrict application to perform thaetion esearch

Under the discourse of Imaginative Education, | want to explore how to irtipc
mathematical confidence and depth of understanding in my students using cognit
Focusing on problem solving, | will examine connections between curiousity, deteri
enthusiasmandperseverance compared toralfeonfidence in mathenuati

With approximately 4 weeks to gather data and make observations, | immediately signed up for the annual
membershipo acceséProblems of the Weék as r e c o mme n d gThe Magh Fériaw2017Ng uy e n
Even though my actonrese ch was focused on my grade 1006s | st
solving assigned problems of the idedd&dtocbooseP o Wd s,
guestions that were grade specific and used either skills eitherergrently using or skills that had been
learned in past grades that would be applied in future ldsacm&ourse would get a different Pokiis
selection process wlasmore challengirgnd time consumirtgan | had anticipatetlwanted questions

that would complement thedtass lessons, were challenging to complete, but were still achievable.
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Chapter5 68 What some ofthe literature tells me about
problem solving in mathematics

Find the story.

Using the narrative encourages affective engagement with the content bejegaaught 1997)
realize that making historical connections will add depth to my lessons but | am still developing my own
appreciation of thisspect of the conterfbince idents will gain a better appreciation of mathematics if they
areexposed to the historical story of the tools that we are currentiMesndia & Flores, 2007 ill try
to add depth and higical contexthat will help students to feel emotionally connected to the assigned
problem of the week.

Additionally, the sequencetloé choseproblemss integral tohe bigger story. My goal is to start with
the abstract and, through every experience, work toveedsicyinderstanding. The sisrgot in the

details of each assignment but instead oftiie eourse as a single unit.

To wonder [ s to acknowi
/In a state of despair or passivity, but in the
pleasurable pursuit of further knowledge

(Sinclair & Watson, 2001)

Find the wonder.
Under the discourse of Imaginative Education, | feel that the sense of wonder, along with emotional
engagement, is at the base of this educational ap@foader in mathematican beexpressed as:
a) the desire to understand and/or prove an observedmskhafi

b) the desire to test extensions, variations, and possible generglizaken& Zazki2014)

KLearnersé need to be [ nduct etm’\
experience wonder vicariously through the teacher (including the
stages of pleasure and frustration that senseaking requires) and,
more urgently, to set aside the illusion of mat#matics as systematic
knowledge so complete that there is nothing more texpect.

\ (Sinclair & Watson, 2001) /
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| want my students to truly understémelconcepts thathat we cover in class, | do not want them blindly
following a series of steps. The steps are important, however, there is more oftemibrantinat, one
series of steps that couldused| also want to inspire my studetat@sk more questions anddelfcurious
about this subject. Silver and Stein (1996) state thattudemts are taught in a way that focuses on the
conceptual understanding and problem solving, in additiolh deadiopmentheywill demonstrata
deeper understanding and applicatioheofdpics.

Boaler (2002) discusses how teachers need to provide differentid@dteristudents. This can be
done either througtiifferentiating by task, in otheonds providing different worky it can be
differentiated by outcome, in which students are given the same activities but can approach them in a variety
of ways In the past | have tried to differentiate by providifigrent work and found it difficutt manage
and not effective given the time constraints of things that need to be done .dustgatHywill aim to
differentiate the problems of the weekdbgcting questions that can be solved in a variety of ways. This
should encourage more studéntsork on these assigned questiadditionally shce sudents will
develop a meaningful understanding of mathematical ideas when they are engaged in challenging
mathematical taskSilver & Stein, 1996)also need tchoose questions that are not too easily sdlved.
following expression came from an article on music instruction, however, | find it rather catchy, and since

music is very mathematics based, | have chosen to include it.

The practice of skillsir@nbe interesting as \
challenging when incorporated into creative ¢
by student or teacher; further, practice enhan

internalization of skills that allow for greater v

Kimprovising and congpasitigh, 2013) /
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Chapter 6 8 Getting to knowthe class

At the start of every course | have students complete a Graffiti activity. They travel in groups and spend
several timed minuta®ving from one station to the next brainstorrigtglf they strongly agreed with
something that someone else had written, they would put asisfebyidi dndt have much ti|
particular class, so each group only sjpgmoximately 2 minutes ateach stafidne st udent 6 s enj
movingaroundthe room and getting to know each other battdl enjoy seeing their respondeallows
me toget a sense of the class dynamic right from thersthrs. group there are 30 students, however, one

student was away on holidays for almost the entatiodwf my action research.
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Chapter7 d Getting to know the students

At the start of every coursdter we have done the graffiti activipyt the following quote on the

projectorand give their first assignment.

ﬂe process of writing requires ggham

clarifying thoughts. It demands finding out what

donot know. |t cal |l s

mathematics depends on gathering, organizing
t hought s, finding out
thnking clearly. Although the final represent
mathematical pursuit looks very different from th
of a writing effort, the mental journey is, at its b

d making sense of an idea and presenting it effe

K (Burns, 1995) /

The first assignment | giveais essay. | leave it very open ended with only several criteria. It must be

handwritten and t h é&heyhatelore nighsto viritd yt anMigptefler th@tdaheyevete 6 .
from their heart than worry about formatting, grammar, or properstgsisents’ he length is up to the
student and even the direction they take is up to them. Some students choose to write a narrative of the
topics they have learned since kindergarten, some talk about the people who have influbo#dithem
positive and negative ways, and some students discuss their future afdutensll submit@ne page

double spaceaiinimalist essand others will hand in 8 pages of single spaced futitofgich dialogue

and ideasThey are always interestingtoreaad,t i n t he past | have found

bet ween what the students have written Hawevkr, who
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I have noticed that many students describe a love/hate relationship wiG@omatbnstatementsiclude

phrases such:as

L 1 used to lovenath when | wagounger, but theit chaged

L I struggle in this subject

L 1dve never been good at math

L Math used to be easy and fun but then it goa
L | d o nmiath buk kindwehat it is important

L I am notinterested in this subject

L lam not good at math and | blame my family/teacher/tutor/etc

L 1 donot |l i ke math and doubt t hat | wi | | us e

There are usually positive papers as well that istdtetaents such:as

J I 6ve always |l oved math

J I dm strong in this subject

J | enjoy solving difficult questions

J |think it is important

J I didnoét wuse t o b e(fillgnahe blaphkstarted to unbetstandith en i n ¢

J Iplanto use itin a futucareer

From essays in the past, my perspective is that thgaabiéise papereem to be the minority. |
expected the same sort of results this semester and plamswethése essays to narrow down a pool of
studentdo focus my action research lowould choose students who explicitly expreweggpative attitudes,

low ambitionor disinterest in the subjeetowever]  d i dwiad kexpgoted.

Pagel6/ 92



AMY MATH CAREERO

ome highlights from the student essays:

Throughout el emenbaegtk.| dsedobheas
ecame real énow it is a |l ot more difficult.

|l changed schools in elementary because
anged my entire thought on math: making me improve froma A Co0 t o an

I think | was below average
because | was a sl ow | earner é e

hi gh school
was sad for
who doesn
it wor ke

, dvéfyching becamet mdr gett.i

me and made me | ose the int
0t |li ke notébeonlg gobbdentr av
do

have a knack for numbersél always try my b
Not trying will not make me feel good knowin

Al t hough | feel that vast maj or it therestof myh at
I do enjoy tryi to understand it and
and understand i codeo

i ke getting challenging questions because
6re doimgt amdi mgdies more i mportant than ge
d 0

s been my a

€ is something |d6dve seen as intimidating
However, |l have a new found respect and a

€ | el thae | have a choice as to where | want to take my math skills. | could just put a minimal
mount of effort into it and barely pass. On
n el ementary school | realtlyi digdwnhbjtectad e abo

Mat h i one of the subjects | 6ve al ways been

My mom has been my main s
he foundation to having a

upporteré | know |
S e

uccessful | i feo
| | ove math because itwerrsébl ackeandewhiutl &€ swi
ated showing my worké challenging my brain

apabl e ofo

| 6m | ooki ng-Cfad rcwa ruds tlo0 opr e
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Not one of the essageemed tjump out at meStudents wholaimedo struggle in this subjetiok
ownership for not coming in for extrelp when they needed ikwseemed to talk about grades and instead
focused on understanding or not understanding topics. In fact most of the essays seemed to teflect studen
that were excited to learn amader to improve. What had happened? Did | stumble upon a group of keen
studentghatwer@d@t he dream cl asso6? Did they only write wh
explicitly tell them that | was reading tlessays with my action research in mind, duhtsinfluenced
their writing? decided that this was not the case since | had presented my research to them as primarily a
project in which | as reflecting on my own lessoindecided to wait a week, tgdtnow the students a little
better, and thenread the essays with a closereyas in the reead, which | have never done before,
thatthe subtle comments stood ouhow had gotentiafocusgroup of students to focus my action

research on.
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AMY MATH CAREERO

ome highlights from the essays of the potential focus group:

y experience in math has been a hit and
athbutldespi se Pyt hagoreanés because | just
are for challenging variable questions but | hope that this changes because | really do
njoy mat héMath is a great and wuseful su
O i mprove my math skill .o

|l m not that good at mat hamplkes,j fl gwivlein
her family members are really good at it, and | as | notice myself being slightly
ncomfortable with it, it made me f eel |
learn and or discover new things. Math may be sometimesharsh, but hopefully | can
et through it. o

| have never been very good at math due
ubtractingé (Then | was) introduced to
as introduced to harder and harder math until math became my least favorite
ubject. | tdéds never been my favorite and
ant to be a pilot. Though | 6ve never be
t wil | help me in the years to comeo

Thement | started (to) | earn mat h, I ki
il dndt get it at firsté teachers just ha
ot through it But mat hiiitsénsd ta acl hwashgbaeyoighe
il l find a question at some point and vy
now what rmul a to useé I n my path it
he patho

Ever since grade 1, was awaggs hsataded

Math is my | east favourite subject. It
ave trouble figuring out questions and trying to solve them. | am simply not good at
umbersé | concentrate a | ot aerdding.tDespitet o
is, math is unfortunately not a skill of mine. | would like to be able to fully learn the
omprehension of Math, especially as it
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Chapter7 8 A written survey

At the start of the second week of the semester, | gave a survey to all students that included both closed

ended questions as well as egrated questions. One of tienendedquestionsvas as follows:

What is your least favorite part of math? Tell meldtle about this.

| have sorted all student responses into categories and common themes:

Marks/assessments: U When a surprise test appears. It makes me anxious thinking about
one. | constantly stress about it and the worst part is whenfgoatry
least 3 out of 4 and you only get 2.5 and you know this stuff from b

Homework: U The homework that is given when | have homework for all my othe
classes

Specific topic: Dislike U Integers and fractions because tgefused

or lack of U Pythagoreands theory because |

understanding U Fractions because it is sort of hard to do quickly

i Algebra because it is hard for me

Specific topic: Feeling U Learning topics that | feel will not help me in the future (escampl

of irrelevance Pythagoras). | have a problem with the education system and learr
things that dondét pertain to r
to understanding those |l earnirtr

that makes sense

i Ilove math btl guess graphing. | never took to graphing. | would r¢
just solve and answer not graph

i Surface arehthink it is one of the most useless skills in math as mc
us will not use it later in life.

Feeling unsure: i Doing questi ontkestegswt | donodot |
U Not understanding tasks or being behind
i Doing things that | have no idea how to do
0 When | have troubles picking
Showing work or 0 I dondét really | i ke whgquestiont t ¢
reasoning/time to U Doing all the work that has to be shown
solve a question: U Surface area and geometry because | have never been good at it ¢
dislike showing all of the steps
i@ I dondét | i ke calculating surfz:
5 minutes
Word problems: U Word problems because you have to verify certain components to

your equation and then solve
U Some word problems because sor
as slow as | should

U Word problems because | have a hard time following up with shierg
U Solving word problems
U Word problems because they get confusing and | do really bad at t
i Word problems and mugitep questions are my least favourite becat
(they) require you to use multiple skills
Other: i I cannot think of anything I dislike

0 My least favorite part is the perspective that most people have on i
is not a good one
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Chapter 7 d The start of afocus group

While | plan to document data from all students, | would like to focus on a subset of students within the
classAfter comparing the survey results to the essays, | narrowed down my list of focus group candidates to
four possiblestudents. From this point forward | will refer tortteess Student A, B, C, and Dcluded on

thesuwney was the following closedded question
Which type of math questions do you prefer (check off any that apply)

I intentionally had overlap between O0description
use. For example: challenging questions are often questions that requoerthitipkeskills, have
multiple stepsand also have a range of possible strategies that could béasetdllied upsome othe
resultsand have focused on descriptdrquestions that witle used on the upcomiRgoblens of the

Week, or PoW. s

YES YES
Class Resultaot including-ocus Focus GrougResults
group: 23 studemwote survey 4 students
Percent that Percent that
Selected /23 prefer these Selected /4 prefer these
Type of Question: questions qguestions
Questions that | can work 0
myself o 50%
Multi-step questio 0%
Questions that can be solve 75%
more than one wa
Work with a partner or in sm 0
groups 75%
Questions with stelpy-step N
solutions 25%
Challenging questio 50%
Questions that require { 0%
application of multiple ski 0
Questions with more than o N
answe 50%
Questions with no solutiq 25%
Questions that are unfamiliar {
I am not immediately sure ho 0%
solve
Questions that are familiar and o
I know how to solve 100%
Word Problem 0%
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| was surprised that working independently had a higher selection than working in partners or small
groups, however, | suspect thatwording on the surveymp act e d seleaionlsn sidead 6cf O wa
with a partner or in a smal.l g r candmyintdntted categony v ey | i

and t he st udeouldaéasilybenntepretpdragdiffarént ttangs

Regarding thiecus group, no studersslected muistep questioresnd | expected these resultsas
surprised about the results regarding familiar questlen$ocus groupnanimously agreéuhtthey
preferredamiliarquestions thatlreadyhey knew how tsolve Compared to the rest of the class this 100%
seemed extreme verd@8s6. This seems to imply that the focus group students prefer to work within a

comfort zone of familiarity more so than the other students in the class.

As expected) Wo r d P rdid bot renkngadicularly well, but | predicted that it would have been
hi gher than 0que fNone ofthsfocusigtolpenmmbers e beat edndoWmd d Prob
SudentAc o mme nt &ndo oOtshaadn k y ohove shenféit@bout this thpBaing at théottom
of the list affirms that this is something | want to work on with my students. | need to help them find the joy

andintriguein solvinghe mystery ofvord problens.
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Chapter86Pr evi ous ofeel goodo

s t u d eanspedtives

Thelast questionn the initial survey connected to emotional engagement:

Des cr i

be a o0feel dgeodv amomatechdsi § o u

Again, | categorized theesponses into common themes:

Marks/Assessment

Getting 100% on a test | dted really hard for in grade 9
WhenlgeAds on tests

When | had a test | walked in very prepared and the test was so e
because | knew everything

When | do really good on tests

When | get an A on a test

WhenlgotanAintlgr ade and my teacher

Confidence/
Understanding

When | understand a tough problem

When | wunderstand what | dm do
Solving a question that you got wrong at first

When you solve a task correctly

Last year in grade 9 when n@diss was fun because | well understo
everything

When | was able to fully comprehend the lesson when we first did
on it

When | finally understand a challenging question

When | 6m working on BEDMAS qu
When [ finally solved a question afterifdubes and getting it right

Succesdfeeling of
pride while others art
struggling

Knowing the answer when no one else in the class does
Whenever thereds a difficuldt
are struggling with it makes me feel good atmputath skill

When | solve a question that nobody in class got

When there was a hard question that needed to be solved and no
people solved it but I did

When | helped my partner unde

Responses frothe
focus group

These results give me an insight into the students motivating factors. For some studemtddhmy se

mark driven and others seem to be more focusedioovindeeling of success and understagdirfound

E R E LB E S E N EELE] = E R E ] E E R

When | got an An a computer course

Doing multiplication

When | know the answer and how to solve it and get the answer ¢
When | do something correctly

it intriguing thatmany studentdescribed h ei r 0 f e e |by cgroparihg timeio suecess to the

0 f a iofltheir pee@dn otherwords,students felt good whémey understood dthess struggled

wondered how | could tap into this and turn it into a mutually beneficial experience through partner work. |
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already occasionally used giant whiteboards that the students woulgettenkdo to solve a question but

deciard to incorporate this strategy more oft&rould give students a question and the boards are large
enough that they can either work togethamok independently and compare results/stratéidies.
complimentsMyot skyi an beliefs that the oO0devel opment of

but from the s o(¢ygasky, 10320038 ndi vi dual 6
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Chapter 9 dSudents lose their enthusiasm for math

Asnoticed in the essays, many students made CcO0mme
el ementary but | dondét anymorebo. I wanted to | ear
curriculum, part of the rationale behind learning mathematickes the following statema@tudents will
experience both success and failure, ultimately learning perseverance while developing confidence and
competency in mathemafi¢BC Ministry of Education, 20a% | feel that prt of the pleasure in doing
mathematics is in the challenge and in not being able to solve things easily. | enjoy making mistakes and
preach to my students that they are a great opportunity to learn and to improve. | feel that if everything was
easy it wald be boring but | wondered if my students felt the $ameadered if students lost interest in
math because it seemed more difficult, or did it happen when marks started to become the focus of learning,

or was it altogether something else.
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I f you used to | ove math when you were

whendid this change for you? Do you knowv/yit changed?

Theme: My comments/reflections
I ———
Complexit )
Percgivedy 1 It used to be easy but as we get older it gets hacter

Difficulty harder so | dondt | ike i
9 This changed in grade 8 because everything became
harder and more complicated questions to solve

Tl didnodot I|like it in elem
Topic The unit 8D objects can easily be
1 It changed when | learnt about angles and sarfe@e3D gng exciting to learn indiefxmy
objects personal favorite pMatfs

1 I never liked math and prefer English and Social Studi

Teacher ) This reinforces my own teaching p
1 It changed by the way that certain teatheght | encourage and welcome different

{l | used to love math before because | was really good ¢ at times | have felt critiqued by coll

but now I dondt |ike it fornotteachingstsep processes tl

it a certain way even if you can do it another way, mak g,e done the exact same farstivery
more confusing

11 used to | ove it but seod
the teachers | had in grades 5

Anxietyo
Grade focus

| feel that this one question could k
focus of an entire action éedeasch
omath anxietyo
to grades v&rsulerstanding?

11 didndét | ove math (in
about it. Now | get stressed about it sometimes. | gues
started getting overwhelmed by in in grade 6 or 7. Thi
probably because | actually started caring ietyogitades.

f1t changed because in th
started grade 8, I consi

—

Other factors | am curious about math being use

9 I loved math because | used it as coping mechanism k 5cobin mechani
then | no longer needed it P 9

A

Like to .
Dislike 1 I have always and will always love math
Not 1 1 always liked math
applicable fl used to not |ike math,
fI 6ve al ways enjoy it as
9 1 used to hate math because of bad teachers but in gre
my teacher got me intere

Focus Group 1 It changed when it got a little bit more complicated This ties back to the theme of thes
Response 1 When it got more complicated particular students feeling more co
1 1 used to like it when | was young, but then when high with familiar questions. I want to pt

school started both my grade 8 and grade 9 math teac them outside of this comfort zone ¢

were really bad at teaching the class encourage risk taking. | hope that t
{ It changed in grade 6 besawe started learning harder U p ¢ 0 mi n gegiR  ¥¢Gosnplis
stuff this.

youn
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Chapter D d The final focus group: Background
Information

Our school has over 1500 students in grades 8 through 12. Classes are approximately 80 minutes long and
students attendaut of 5periods every day. The class bbserving is in period 2, just before lunch. As the
schoolis on a split bell schedulenhich students either attend periodsat 25, this Math 10 block is the
first class for most of my students.

By the end of the second week, based on the essayvidy, and in class observations, | finalized the
official focus group tthe anticipatedour out of thirtystudentsStudentA, B, C, and DBy chance, two of
the students are female and are male.Two of the students are new to thghlschool asf last
September and &our studentsire in grade 10 P@alculusand Foundationfer the first time.

Studerg A hasdescribed herself as not good at math but is willing to improve. She stated that she is not
comfortable with unfamiliar scenariéhen working with her table partner, who was randomly assigned on
the first day, she has been extremely quiet. She appears to be paying attention and tries to solve questions on
the whiteboardsut when asked to explain her work or reasoning, the dialsbo# @nd she appears
unsure of her answer. The first week of class was spent on review of order of operations and algebra to
isolate a variable. Itice that she is making errors and is struggling to kepeupble partner she was
randomly partneragp with is much more vocal anchitdent in their work, eveniifhad errorsis welland
| planto move hein the seating plan, which hopefullyevitouragan increase in her participation during
partnerdiscussions.

Student B stated thalathwashe | east f avor it e implunotjgeod at numlgers'a us e s h
She stated that she tries to concentrate but that
due to negative teaching experiences in her gzadgr8de 9 class¢hat impacted her ability to understand
the contentThis occurrd at another school and stee=med reluctant to talk abousiite is not a fan of
word problems and has difficulties understanding what$o dr, ke is verguietduring class dis@isns

and has not beem active participant.
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Student has beermocalin classliscussionso far. He seems willing to take risks and makeiarrors
front of his peershowever, in his essay he described himself as not good at math bedause fien 6 t
understand quicklyOn several occasions he expressed interest irspugcha optional supplementary
workbook that students have available for extra practice but after one month in the course, he still had not
followed up on thislnitially he registered for Apprenticeship and Workplace Matidl€®asier course,

howeverwith future career ambitioaEbecoming a pildte will need to successfully complete this course.

He has voiced his inter@stmproving but has also displayed several instances of negasilkevdedin he

was unable to immediately solve a quesfioar exampl e: 01 6m sure this is v
right since | haveandd dm deao bvahdiye daimaththgoheliggag t,
di slike math in | ate el ementary when it oOstarted

completeshe PoWandif he does andcores 1/10, | wonder if he will show perseverance to resubmit the
PoW.By coincidere, his assigned table partner has been absent and | also plan to move him so that he has a
consistenpartner to work with.

StudenD is a male studewho initially appeared to be very confidandtoutgoinghowever, the work |
have seen to date lmary significantonceptuagrrors and hbas been unable to explain any of his
reasoning nst ead he shrugs, and with a smillkessemys thin
relu¢ant to ask for help from me ahdm not sure how much he cdbitites to partner work in class as his
random partner is a very strong stud2me to illness, his attendance leenldow and by the time we
reachedpring break, he had missed 6 out of 25 ctsdesh is almost 1 out of every 4 classes. | am
conceredthat this will negatively impact his progress as the first month is focused on conceptually
understanding the big ideas. He appeardcstragglingearner anthis course is fast paced andcihretent

isintense.
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Chapter 1: A checkin with imagination

| feel that imagination is at the core of our thinkingthe reaon why we make connections and are

flexible in our thinking. It ishy we havthe abilityto think of possibilities.

/ Sowhatis the imagination ?\

olt is the abil
just the actual; it is the source of i
novelty, and flexibility in human th
it is not distinct from rationality b
rather a capacity thdygneathes
rational thinking; it is tied to our ak
form images in the mind, addrmmac
commonly invo

(IERG, n.d.)

- /

Kinds of understanding or Imaginative Education, is a theoretical approach which recognizes that

imagination is at the very core ofural and educational developn{&ugfan K. , 2010Kinds of

understanding represent a seriepmhectedones that learngpass though as they grow in their ability to

think and understand. Each experience in theipfimggles an opportunity for growth in each zone and

cognitive tools are aids that can be used to strengthen the impact of each experiencé progtadsnt

from one zone to the neitthe zone has been fully developleelywill bring withthemsomeof thepower

of the cognitive toolsom past zonea n d t h &aesultiry depté 6f snderstandiBgudents can be in

one zone while the next zone, Hrelaccompanying group of cognitive tdagin to take shape. Since the

cognitive tools are aidsat allow us teap into, engage, and suppott e | ear nerygsalasmagi nat i
teacher is tase as many cognitive tools as possible in order to maximize and develop thestretent

zone of understanding.
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Many of my students are in the zonBahantic WderstandingEgan K. , 199 @ndthe supporting
cognitive tools include, but are not limited to: associations with the heroic, collections, humanization of
meaning, the literatgeg and sense of won@é&RG, n.d.) Many, if not all, of mstudents have passed
through Mythic Understandirgut are stilconnected in different degréeshe cognitive tools of stery
telling, binary opposites, and the sense of puzzle and rysternf the students ateo using toolsf
Philosophic Understanding and are attracted to anomalies andrmagéitee¢IERG, n.d)Wi t h t he P o W0
| plan to use a combination of these cognitive tools, both in the selection of the problems, but also in the
presentation of the questior@verall, | want to tap into their sense of wotaleleepen their

understanding, interest, andausity about mathematics

To make matters worse, 0Kk
edged, discrete entities; they overlap, mingle in variou:
cannot be tied precisely to techniques and technologies,
stages we pass througlethodically, may all be used by

individual in a typical day, and so, messily on.
(Egan K., 201®art 3
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Chapter 12PoW #106 Our first oProblem of the Week

So far with regards to curriculum, we had primarily only covered review of order of operations and
algebraaWead al so begun oOoPattern talkso6, an in class ¢
many patterns and/or formulas to make predictions in visual p@tigugen, 2013Many of the pattern
talks we had done wergehr functions. We had also begun to make connections from the pattern talks to

graphing. Finally, we had also begun polynoBaakd on what we had covered first PoW that | chose

was titled oOLocati on, chan

Problem of the Wéek

the title fronthe one provided by the Math Foru >
T H EBI@IDEAGBEHIND IT

in order to avoid students doing an online searc

_ _ Operations between polynon@apressions
for a full solution.l also Changed details to make are connected and allow us to make meani

the question more concrete that could be solved through abstract thinking.
using a variety of approacl&sidents could have
solved this questiausing trial and erraalgebraic
eguations and substitution, or even linear graphing. Results could be organized by tablesebentgses, or
graphing. The majority of students used some version of a graphic @a@anlaéng each cdse

documentheir work.

In order to make the collection and marking managedbdided that he due dagdwsuld or al |
beon Thursdayds. During each Thurftharaonpletddewskstg t he s
FreshGade. This is my firsxjgerience wh FreshGrade ange are using it only as an online portfolio. In
the comment section, students are reflecting on h

(BC Ministry of Education, 20b}.

| hawe decided to assess as follows:

10/10 = complete/accurate work (either grod2nd submission)

5/10 = two submisions made, betrors are still present

1/10 = one submissigiignificant errors presewritten feedbagbrovidedto assist in corrections
0/10 = not submitted

Tt It I
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I designated one wall of our <cl ass

watchingaclip r om

Location, Location, Location

A local baking company has four stores that sell their baked goods. All four
stores lie along the same road as shown:

A B Cc D

The distance from store A to store B is 8 miles, the distance from store B to
store C is 6 miles, and the distance from store C to store D is 11 miles. There
are no back roads that are shorter than staying on the main road.

Based on current sales, store A requires 8 deliveries per week while stores B,
C, and D require 6, 7, and 9 deliveries respectively. Each delivery takes a full
truck, so the driver can't deliver to more than one store on a single trip.

The company plans to build a new bakery at the same location as one of
these stores. Where should they build it so that the total weekly distance
traveled delivering the baked goods to the stores is as small as possible?

to post the P

an episode of Hidden Houses uppat di scu

c r u bkdid this to humanize the situation. | thought it was integbst t  t h e

(Hidden Houses, 2011)

students di dno
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Class Results:

PoW#1- Week 1: The Initial Submission

Number of
students that score
1/10 Number of
Number of é but w students that score Number of
Number of  student that scorec close and on the 1/10 and had students that did
submissions 10/10: right track significant errors not submit
24out of 29 10 7 7 5
Thismeans This meanghat 17 students, or 59% This means that 12 students, or 41%
that 83% of the the class were either correct or on the 1 the class dinot demonstrate conceptual
class made an track. understanding of this problem.
initial
submission. This
is higher than it
was in the trial
run last fall.
PoW#1- Week 2: The 2 submission
Number of
possible Number of students who resubmitte Number of students who submitted 1
submissions for their 2dtime their ttime
19 8 out of 14 5out of 5

Thismeans that 18ut of 19 students took advantage ofgsb&ndpportunity to
submittheir work

PoW #106 Focus Group Results

All 4 students made the initial submission, how  Only 1 out the 4 students took advantagkeo
they all had significant errors in tipedrcess. resubmission.
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AiMy answer
question is that the
company should build
their new bakery same
place as stores A or D,
because when they do.
they will only travel in one
direction and it will be
easier for them since they
won't have to go circling
around. | worked by
myself in this problem of
the week but if i get it
wrong, i would re do it. |
feel like | get it but | did
somet hing wrc

Note: This student

resubmitted but it still had
procedural errors.

Student A

FreshGrade Student Reflections

. Focus Group

To be honest, I'm not
really sure if my answer is
correct. | made a chart of
numbers for the number
of trips and the stores (it's
really messy though, sorry
about that) made in the
question. | used the chart
to help me get my final
answer, which was store
D. | got store D as the
answer, because by the
time the deliveries are
made, store D would still
have goods to deliver,
while the other stores
have already finished their
trips.

I had my older sister
help me with this
guestion. She didn't really
help me, she kind of just
told me to make a chart
for the problem. Both of
us aren't sure if the
answer is correct, though.

I'm pretty sure my
answer is incorrect,
because I've asked a few
people what they got and
everyone got different
answers. | don't really
know which is right, but
this problem was a bit
hard for me to solve,
therefore | think store D
isn't really the answer.

Note: This student

was not correct and did
not submit

Student B

The question was sort
of confusing but | was
able to get it after thinking
about it.

The skills i learned in
the class so far has been
useful in this worksheet.

| worked alone but
after i checked with my
friends.

Note: This student had

significant errors and did
not resubmit

Student C

In the problem given
we are given the
distances and deliveries
per week how | solved the
problem by using the
most logical answer which
is A because it gets the
most deliveries per week
and would be easier for
the driver to start with.

| worked with a friend
and compared answers
and he as well got A and
he showed me how he got
his answer

Note: Both Student D
and dAfhad endo
significant errors,
however, only the friend
resubmitted. This student
chose not to resubmit.

Student D
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PoW # 10 Final Data

Mean Scor&0 7.3
Standard Deviation 3.8
Percent of students who

83%

submitted on the first wee

Percent of students who

took advantage of® 68%
opportunity to resubmit
Percent of studentgith at
least 1 submission

100%

Summary or Problem of the Week #1

| plan to make some revisions in the PoW process for PoW # 2 to itngraade the mean score while
decreasing the standard deviatidrile choosing a problem thattercomplementswr class worknd the
level of the courséam very pleased that all students made at least one attempt and now | need to focus

increasing the initial ratesofomissiomn week one

With regards to the chosen problethink that this one was actually too easlythat | had modified
unnecessarilyn class we are continuing to work on using polynomials tergpreknown changing
variables andenare also working on representing data on graphs. Becausevf thédedt the next PowW

to reflect these ideas.
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Chapter B: PoW #2096 Any progress?

| turned off the lights, shut the door, and while the students hauetdsrdown with their eyes closed, |

read them the following story:

At the East End of Grand Cayman, f ar fr om t he i gdmanalari dnarcial u i
centers, a simple memorial commemorates a maritime disaster that gave rise to a legend
about the islandbds tax free status.

On the evening of February 7, 1794 a convoy of ten British ships en route from Jamaica met
disaster on the treacherous reefs of Grand Cayman. The Royal Navy

frigate HMS Convert led a group of nine merchant ships, six of which were bound for
England, three for the United States. The C 0 n v ecaptai®,sJohn Lawford, went to bed on
that evening believing he had already safely passed by Grand Cayman. Unbeknownst to
Captain Lawford, during the night six ships in his convoy sailed ahead ofthe Convert on a
course which sent them directly towards the Caymanreefs. At 3:00 AM, one of the ships fired
adistress signal and Lawford returned to the deck to discover that his own ship was

now bearing down on the reef as wdl. As Lawford attempted to change course another ship in
the convoy collided with the Convert driving both vessels onto the reef where they quickly
foundered.

All ten ships in the convoy ultimately wrecked on the reef. As the passengers and crew
struggled to survive amid the breaking waves, island residents from the East End and
Boddent own, havi nditrebsesignalsl paddiedoutdolthie pesfsin canoes to
attempt a rescue. In the darkness andpounding surf, the Caymanians saved450 of the
stranded souls. Amazingly, only six people lost their lives in the disaster.

The heroism of the Caymanians in rescuing the English sailors and passengerdueled a
legend that lingers to this day. The story goes that one of the passengersescued from the
wrecked shipswasa son of King George I 11. When thseg
bravery, he decided to reward them by decreeing that the Cayman Islands would forever be
free of taxation and war conscription. However, there is no record that any member of the
royal family was on one of the shipsor that the King ever issued such a decree. Yet the legend
is commonly repeatedt o expl ain the islandbés unique f

In 1994, on the 200th anniversary of the disaster, Queen Elizabeth Il visitedt he i s | a |
End and dedicated a memorial to the six victims. On acliff with a view looking out to the reef
where the ships wrecked, a stonemonument and plaque commemorate the event. Perched
along the cliff adjacent to the monument are six small concrete blocks

representing the unfortunate few souls the Caymanians were unable to rescue.

Source: http://www.atlasobscura.com/places/wreck -of-the-ten-sail
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| had their attention and my hopes were that | had added some humanization to the problem we were
about to work on. While the mathematics were the same, | had changed the gta Isattnbeen to the
Caymans. After class | was surprised by how many students wanted to come tell me their own stories about

the trips to Caribbean or to share facts about the Cayman crocodile.

In the question,wanted to continue developing both the conceptual understanding of linear functions as
well as the skillsf writing equations to represent scenarios. We had worked on a similar question in class,

although thén-clasgjuestion was not as complex. This PoW coulg

be solved using a variety of strategies: table of values, substituti
Problem of the W2ek

and even graphing. The ardy of students, even the students whg T H EBI® IDEAG

were unable to finish the quée BEHIND IT jed th

equal $15.06rom that point on, there was an equal quantity of Analyzingsimulations and

data allows us to notice

students who chose to substitution to identify the missing valeu trends and relationships.

and studets who chose to use a table of values to arrive at the
solution. One student attempted to represent the 3 vehicles on ¢
graph. Regardless which strategy they usedtouesits were able

to identify the equations represengach vehicle.
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