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Introduction
ANANV NNV VWV

My name is Devina, | am a fiﬁh—year concurrent education student. MH Journey Hwough the
educational /ano/sca/oe has been one filled with curioshty, IDassion, and a Inrofouna/ a/y/areciaﬁon
for the art of *eaching. Throughouf my academic Inursuth, ['ve a/wags enjoyea/ school and
math has been a su/ﬁec* that efforv‘/ess/y clicked with me. | attribute this not on/y fo my
innate interest but also 1o the educators who, in their uniolue ways, catered to my /earn/ng
s*y/e and instilled in me a a/eelo love for mathematics. [t was their dedication and innovative

*eaching methods that kindled my enthusiasm for becoming a teacher.

What excites me most about this course is the olglaor*uni*y fo delve into children's %hin/eing n
mathematics, gaining insigﬁnls info how fo su/ylyorvt and nurture their mathematical growﬁl. This
/earning ex,aerience will take me on a journey that exp/ores the various facets of mathematics
education. | look forward to engaging in mathematics content-based discussions and a/e/ving

into the intricacies of assessment Pmcﬁces.

One of the aspec*s that in*rigues me the most is the infroduction to different 7L%Des of

assessments, differentiated /earning, student-led /earning, and various grouping sfran‘egies. As |
sfep back into the role of a teacher candidmte, my holoe is fo not on/_(j enhance my /enow/edge
and unc/ersfana/ing of mathematics instruction but also to grasp the significance of ca*ering
fo diverse /earning needs. | aim to discover how to foster mathematical Proficiency n my

future students and +o exln/ore the role of *ecﬁmo/ogy in mathematics education.

In essence, | am excited about the o'olnoﬁunhties this course offers and look forward to
growing as an educator. | holue to learn how fo igni?‘e the same Ipassion for math in my future
students that my feachers once ignh‘ed in me. As | sfe’p into this enriching /earning Journey, [
am eager to embrace the cha//enges and discoveries that lie ahead becoming a more effective

0”’16/ COVHIDGSSI.OHG*Q maﬂvemaﬁcs ec/ucafor.



Wee/ez : S/eemlp (2006)

SKEMP, R. R. (2006). Relational Understanding and Instrumental Understanding. Mathematics Teaching in
the Middle School, 12(2), 88-95. http://www.jstor.org/stable/41182357

| How can you differentiate relational and instrumental un ers*ana/ing? Why
does it matter 1o differentiate them?

Today, | delved into the in*riguing concelmts of relational and instrumental unders?‘anding in mathematics, dmwing inspim*ion
from S/eemlp's work (2006). These two terms are like hidden /ee_tjs fo unlock the doors of mathematical comprehension.

/ began b_(j exp/oring the distinctions between instrumental and relational unders?‘anding. Instrumental unders?‘anding, as my
notes state, is like having a magic mathematical wand = it's all about /enowing the rule, “PP/_‘ji”ﬁ it swhq/_tj, and ma/eing those
numbers dance to your tune. Relational unders?‘anding, on the other hand, is the master /eey that opens up mathematical
mys*eries by una/ers*am/ing no*]us?t the "how" but the "wh_(j" behind these rules. I's about /enowing the rule, how fo use it, and,
crucia//y, Wh_(j it works. S/eemp himself describes it best, “B_(j the former [relational unders?tanding] is meant what | have a/ways
meant by unders*anding, and Probab/_(j most readers of this arficle: /enowing both what to do and why, Instrumental

unders*anding | would until recemt/_(j not have regara/ed as Mnders*anding at all” s a bit like having the recipe versus *ru/y
unders*anding the cu/inary science behind it.

But why does it matter 1o differentiate these fwo *ypes of uno/ers*ana/ing? Differem‘ia*ing these makes it he/lpful for *ai/oring

*eaching alpproaches, /ongﬂterm /earning, and comlp/ex concelmts and exp/orm‘ions, Mnders*anding the difference between these
two *ylues of unders*anding allows educators to fine-tune their *eaching methods. ['s like recognizing whether your students
want a 1uic/e answer (instrumental) or a a/eep unders?‘anding (relational). As S/eemlp poim‘s out, there can be a mismatch if
students aim for instrumental unders*anding while the teacher strives for the relational Relational unders*anding is like
P/am‘ing a free: it may take time to grow, but its roots run a/eep. Students who *ru/_tj grasp why mathematical rules work are
more /i/ee/_tj to retain their /enow/edge, connect new /earning with pas* lessons, and tackle novel Prob/ems with ease. Some
mathematical ideas are like uncharted ferritories. Relational unders?‘anding s your compass and map in these cases. [f's about

exP/oring the ferrain, unconcerned about the destination, and reve/ing in the J'ourne%

Unders*anding these distinctions can also empower feachers to make informed choices, considering factors like fime
constraints, the comp/exi?‘y of *opics, examination reoluireme#s, and the exis?ting *eachin‘g culture. Today's exp/orm‘ion info the
world of relational and instrumental unders?‘anding has given me valuable insigh?‘s into the nuanced art of *eaching and /earning
mathematics. It's not Jus* about numbers; it's about una/ers?‘ana/ing the "Why" behind them that can lead to a o/eeper
alplpreciaﬁon of the mathematical world. And that, in itself is a rewarding Journey.



Other Reflections & Additional Resources

Whmt / A/reao/y Knew:

/ a/reao/y knew that relational uno/ers*anding in mathematics goes
beyona/ simla/y “PPIHi”ﬂ rules: it's about unders*ana/ing the Why
behind these rules, some?%ing ['ve often experienceo/ as a student.
| also understood that instrumental una/ers*ana/ing is like having a
%uic/e mathematical toolkit for so/ving Frob/ems. But S/eempls
insigHs Inrovia/ea/ a more structured framework for these

concelmts, he/lning me PWL names to ideas |'d Inrevious/y intuited

New Information:

What in+riguea/ me the most was S/eemluls idea that instrumental
unders+anding is not rea//_tj una/ers*anding at all at least not in
the a/eelper sense. I surprisea/ me to see how, for some students
and even teachers, Fossessing a rule and the abi/hly fo a/gf)/y it
was all that was meant by "unders+anding. " This slpar/eed a kind
of intellectual concern, as it made me wonder about the Po*emtia/
limitations of instrumental unders*anding, Famticu/ar/y in ferms
of /ong-?‘erm /earning and Prob/em-so/ving. S/eem,u's argumen*
that relational una/ersfanding Provia/es more a/e/m% aa/ap*abi/i*y,

and connections to lprevious /enow/ea/ge resonated with me,

Whmt CaugH My /mteresf'
What rea//y caugh?t my inferest was the idea that relational

una/ers*ana/ing can be a more *ime-consuming and comlu/ex
journey, but it can lead to 9remter mas*ery, aleef)er retention, and
the abi/hty to tackle new, unfamiliar Prob/ems. The notion that it's
not jus* about geHing to the answer but exp/oring the ‘ins and
outs’ of whg it works fascinated me. I'm someone who loves 1o
dive info the 'whys' and "hows' of 7%ings, so this a/ignmem‘ with a

more relational unders*analing a/olgroach resonated with me,

How Students Learn Math |
Relational Understanding Vs.

Instrumental Understanding

Four aa/van*ages in relational

mathematics
o More adaptable to new tasks
o [tis easier fo remember
o Relational /enow/edge can be
effective as a 5oa/ in itself
o Relational schemas are organic

in clualify


https://www.youtube.com/watch?v=NAMf_rKYSDU
https://www.youtube.com/watch?v=NAMf_rKYSDU
https://www.youtube.com/watch?v=NAMf_rKYSDU
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Week 3/l Suh (2001), Groth (201)

—

Groth, R. E. (2017). Classroom Data Analysis with the Five Strands of Mathematical Proficiency. The Clearing
House: A Journal of Educational Strategies, Issues and Ideas, 90(3), 103-109.
https://doi.org/10.1080/00098655.2017.1301155

Suh, J. M. (2007). Tying It All Together: Classroom Practices That Promote Mathematical Proficiency for All
Students. Teaching Children Mathematics, 14(3), 163-169. http://www.jstor.org/stable/41199087

2. What is the relevance of each strand of math Proficiency? What are some s*rmtegies/ activities o observe

and foster math Proficiency? Why/ How do these s*rafegies/ activities o/eve/ola students math Proficiencyl

Today's exlp/orafion info the realms of mathematical Proficiency, drawing from Groth (201) and Suh (2007]), revealed an
intricate *apes*ry of concelmts, sfrmtegies, and activities that Ipromise fo enhance students” mathematical unders*ana’ing and
abilities.

| delved into the five strands charac*erizing mathematical Inroficiencg, as articulated by the National Research Council (2001) in
Groth's work. These strands — concep*ua/ una/ersvtanding, Proceo/ura/ f/uency, s*rmtegic comlpe*ence, ao/alpfive reasoning, and
Froduc*ive a/islaoshtion - Provide a holistic view of mathematical /aroficiency. | realized that these strands are more than Jusv‘
theoretical constructs: *hey are the oluin*essen*ia/ bui/a/ing blocks of mathematical excellence. The five strands don't jus* promm‘e

mathematical una/ers%ana/ing; H)ey create math stars — students who shine in the world of numbers.

COHC@F*MOI/ Mnders*am/ingf_Conce/ofua/ una/ers?landing Is fhe corners*one 07[ mm% Proficiency. /')L enab/es s*ua/en‘fs 7L0 gmsp

mathematical ideas and build connections between new concelmts and their exis*ing /enow/ec/ge, One should use real-life scenarios
to illustrate mathematical concelmts, ma/eing them more *anﬁib/e and relatable and encourage the use of diagrams, models, and
visual relnresenfaﬁons fo he/lp students concep*ua/ize mathematical ideas. These sfrmtegies he/’p students see the whg behind
mathematical conce/mls, ma/eing them more /i/ee/y to remember and 0’/9/9/_‘/ the /enow/ec/ge. Visual aids facilitate a dee/aer
una/ers*anding. It's all about comprehending mathematical conce/mts, o/pem*ions, and relations. It forms the foundation for bui/ding
new mathematical /enow/edge and Preven*ing common errors. [his strand emlphasizes the /'mpor*ance of connecfing new ideas fo

Wha* s*uden*s a/reao/y IQV]OW.

Procedural F/uencyj Procedural f/uency ensures that students can execute mathematical procea/ures accum*e/_tj, eﬁ’icien*ly, and
f/exib/y, which is essential for so/ving mathematical Iprob/ems. Regu/ar Ipramlice of Iprocea/ures and a/gorh%ms to build f/uency.
Teachers should engage students in Iprob/em-so/ving activities that reziuire Inrocedum/ skills. These activities foster the alplu/icaﬁon
of mathematical Procedures, ma/eing students more ade/gvt at carrying out mathematical olperafions quic/e/‘tf and o/ccum*e/y.. This
is the skill in carrying out mathematical Proceo/ures with f/exibi/hty, accuracy, ef?ficiency, and approprim‘eness [ts the Pracﬁca/
side of mathematical ’proficiency, ma/eing sure students can not on/y understand but also effec*ive/y use mathematical

Iprocedures.



S*m*eg/c Compe*encef S?Lm*egic compe?tence involves formu/m‘ing, relnresemting, and so/ving mathematical Prob/ems. [+ encourages

students to think crhlica//y and alplo/y diverse s*ra*egies. Teachers should assign fasks that realuire students o think cri*ica//y,
ex,p/ore mu/filp/e Iprob/em—so/ving s*rmtegies, and encourage students to solve ’Duzz/es, encoumging them o think sfrafegica//y. These
activities he//n students become aa/e/ml at ap/nroaching prob/ems from various amg/es, fos*ering s*rmlegic *hin/eing and /orob/em—
so/ving skills. This strand emphasizes the a[oi/i?ty fo formulate, represemt, and solve mathematical prab/ems. [# encourages students
fo alplproach mathematical cha//enges s*rafegica//g, using a varie*y of fools in their mental toolkit

Adaptive Reasoning: Adaptive reasoning is the capacity for logical thought, reflection, explanation, and justification. It culfivates
students’ a[oi/i?ty fo think cri?tica//_g and exP/a/'n their mathematical reasoning, Teachers should encourage students fo exln/a/'n their
HwougH processes, Jusfi@ their answers, and assign com’p/ex word Inrob/ems that reqluire /ogica/ Hwin/eing and jus*ifica*ion. These
activities enhance students’ calpachly for /ogica/ H;oughf and reflection, ensuring fhey can articulate their mathematical reasoning
c/ear/y. This is the ca/mch‘y for /ogica/ kugﬁn‘, reflection, exln/anmtion, and Jusfificaﬁon. [+ goes beyom/ rote memorization,
fos*ering dee/oer uno/ers*ana/ing and the or[oi/i?ty to articulate mathematical reasoning c/ear/_tj.

Productive Dislposiﬁonf Productive a/is,nosiﬁon fosters a lnoshlive attitude fowards mathematics, ma/eing it sensible, useful and
worthwhile. It instills a belief in di/igence and one's efficacy Teachers should share inspiring math stories or literature that
Ipor*rays mathematics as eryoyab/e and useful Teachers should also relate mathematical concep?‘s to real-life scenarios,
high/igh*ing the Ibmc*ica/ alpp/icafions of math. These activities cultivate a love for mathematics and boost students’ se/f—efficacy,
ma/eing them more inclined to see the subjecv‘ as sensible and valuable. The most fascina*ing strand for me is Inroducfive a/isposh‘ion
= the habitual inclination to see mathematics as sensible, useful and worthwhile, coupled with a belief in diligence and one’s own

ef?ficacy. This is where a love for math is nurtured. and it's some?%ing | find increa//'b/_(j valuable.

S*ra*egies//\cﬁviﬁes to Foster Math Proficienc_tji

In Suh's work (2007), various classroom prac%ices were high/[gh*ed fo /grommte these five strands. Here are some of the s+rm‘egies that
s‘)Lood omL-'

Modeling Math Meaningfu//yf Encoura ing students o represem‘ mathematical ideas in mulfiple modes, such as manipu/a?‘ives, Ipic?‘ures, real-
life conzexfs, verbal s_ljmbo/s, and writfen symbols. [t's about hellping students make meaning?‘i/ connections and faci/i*mting the transfer of

manilnu/mtive exlneriences fo concep?tua/ an Procea/um/ uno/ers?tanding.

Math Curse: Jon Scieszka's ‘Math Curse” illustrated the imporfance of fostering a Froa/ucfive o/islaosi*ion foward mathematics. This is an
engaging way fo make math relatable and enjoyab/e, removing the fear that offen surrounds the su[jecf

Math Happeningi_This concelp* involves real-life problems that can be solved ma*hemaﬁca”y, I+ not on/_(j s*reng?%ens Prab/em—so/ving skills

but also infroduces students to the art of Prolo em lnosing, a crucial mental process.

Convince Me_and Poster Proofs: These activities focus on discussion, argumen*aﬁon and justification, creaﬁng a classroom environment
that values students’ %hin/eing and fosters reasoning and proof. I encourages students 7% share and compare their solution sfrﬁegies and
exlo/ore alternative solution /om%s

These s*rm‘egies and activities deve/o,o students’ math lnro{iciency by addressing the various strands from different ang/es. They allow
students fo exlp/ore mathematical concelmts deep/_tj, connect them to real-life sizfaﬁons, and practice Prob/em-so/ving s*ra*egies :h)ey also
foster a praduc*ive dislposhtion b_lj ma/ein_q math ery'oyab/e and relatable, brea/eing down the #:ar barrier.

Todoy's_/'ourne info mathematical proficienc has olneneo/ my eyes fo the richness and comlp/exiﬁj of *eaching and learning mathematics.
s not just agomL eziuaﬁons and formulas; hljs about nur*uring a love for the sul_a/'ec% and e%ui/olging students with the s/ei/?
unders}/anding H)ey need o thrive in the world of mathematics.

S 0]”{4



Other Reflections & Additional Resources

=

Five strands of mathematics proficiency

Adaptee ™ . | / Procedural

Fsasoning | ’ __— Plusncy

Th_is’prezi presentation he/,ped me
understand the concep*s a bit more

diellLlfjl click the icon or this text to

watchl

Gl oA Progiciency
5+ranc’5

Math

Whm‘ Appea/s 7Lo Me-‘
What aplpea/s fo me most in this exp/orm‘ion of math pro{icienc_cj is the emlphasis on concelp*ua/
Mna’ersvtana’ing The idea of he/lping students *ru/y comlprehena/ the “why" behind mathematical

concelmls resonates with me. ['s about going beyono/ memorization and rofe Iprocedures and de/ving
into the fundamental Princ/,o/es that una/erpin mathematics. This a/olproach not on/y enriches
mathematical /enow/ea/ge but also empowers students fo app/y their unders*anding in diverse

situations. As someone who values deelp comprehension and the aloi/i?t_(j to connect /enow/edge across

different domains, the focus on concelmtua/ unders*anding s*rong/y alppea/s fo me.

['m also im‘rigued by the s*rm‘egies and activities that promo*e a Produc*ive o//'sluoshtion toward
mathematics. /ns*i//ing a Posi*ive attitude fowards the su[jec?‘ and high/fgh?‘inﬁ its Prac?‘ica/
relevance can have a Profoum’ impac?t on students. Mathematics often has a relpmtmtion for being
in*imio/a%ing, but b_(j ma/eing it ery‘oyab/e and a’emons*rmting its usefulness in real life, we can
change that percep*ion. This apluroach a/igns with my belief in the impor?tance of crem‘ing a

Poshlive /earning environment and {os*ering a love for /earning‘

W/om‘ / Wam‘ 7‘0 Learn More Abomtf
['m eager fo ex/p/ore how these s*rm‘egies and activities can be adalmted for different age groups

and diverse student popu/mtions. Unders*anding how to cater fo the slpech(ic needs and /ezzrning
s*y/es of various students is a /eey aspec?‘ of effective *eaching. Addi*iom//_tj, ['m interested in the
research and data that suppor?t the effectiveness of these s*rm‘egies. What evidence exists to
show that these aplproaches *ru/_(j enhance mathematical profic/ency and student engagemem‘?
Gaining a’eelper insigh*s into the research behind these s*rm‘egies would Provide a more

comprehensive unders?tanding of their impacf

Furthermore, | want to learn more about how these concelm‘s and s*rmlegies can be imtegrmtea’
into modern educational *echno/ogy. With the increasing use of a/ighta/ tools in education, it's
essential to exp/ore how *echno/ogy can comp/ememL and enhance the s*ra*egies mentioned. How
can we /everage educational *echno/ogy fo create interactive, engaging, and Persona/ized /earning
experiences that Iuromo*e math Inroficiency and a Posi*ive attitude toward mathematics? This
infersection of pedagogy and *echno/og_(j isa {ascinmling area for further exlp/ormtion

click to watch!

leachers: The Five Mathematical Proficiencies



https://prezi.com/ho5_sjouj8mz/the-five-strands-of-mathematics-profirncy/
https://www.youtube.com/watch?v=1ceyCsBdZqk
https://prezi.com/ho5_sjouj8mz/the-five-strands-of-mathematics-profirncy/
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https://www.youtube.com/watch?v=1ceyCsBdZqk
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3 Why should teachers consider varied forms of assessment in math? What are some Ipossibi/i*ies

fo cha//enge traditional math assessments? What is the role of comments in assessments?

Today's exp/orafion of varied forms of assessment in mathematics, drawing from the work of Boaler, has illuminated the

Pressing need o cha//enge traditional math assessments and rethink their impac+ on students’ /earning exlperiences.

Cha//enging Traditional Math Assessments

In the American education sys*em, students are su@ec*ed to a remarkable o/egree of over*es*ing, Ipar*icu/ar/y in mathematics.
The traditional approach of narrow ’procea/ura/ quesﬁons and mu/vtip/e—choice answers fails 1o evaluate the aa/ap?tab/a critical,

and ana/wtica/ H;in/eing skills that students need in their future endeavors. May'or emlo/oyers, inc/ua/ing Goog/e, have aluesfioneo/
the pred/'c*ive value of test Performance, shea’o/ing /lgh?t on the need for a shift in the assessment /omdscape‘

The Importance of Assessment, Comments, & Empowerment

One crucial /arinci/o/e of gooo/ fesﬁng, as emlahasized bﬂ Boaler, is that it should assess what is +ru/y imloonlamt in mathematics.
Traditional assessments often focus on narrow mathematics, /eaving out essential elements of mathematical una’ers*am/ing. The
imlpacf of fes*ing isn't confined to standardized tests: even classroom fests, designea/ to mimic /ow—olua/ify standardized fests,
can Iperpe+wa+e the notion that mathematics is about Performance, side/ining the richer, deelper aslbecvts of mathematical
una/ersfanding. The communication of gmdes to students is another concerning asluecf. Students frezluen*/y define themselves
by their grades, leading fo unhealthy comparisons and limiting their self-perception.

In the realm of assessments, comments Ip/ag a Ipivofa/ role in shalping students’ unders*anding and growv‘h They serve as a
means of /arovia/ing formative feedback that empowers students to take control of their /earning and become autonomous
learners. Formative assessments, in contrast fo summative ones, are o/esignec/ fo inform /earn/'ng. They he/p students and

feachers understand where the students are in their /earning Journey and what H:ey need to learn next.

Formative assessment is about emlaowering students fo take responsibi/h‘y for their /earning, se/f—regu/afe, and io/en*i@ areas
that require further exploration. Boaler idenfifies three key components of assessment for learning: clear communication of
/earning progress, self-awareness of one's ’D/ace in the /earning journey, and guidomce on bridging the 9ap between current
/enow/eo/ge and desired /earning outcomes. A major limitation of traditional math classes is the lack of student awareness
regarding their /earning. Formative assessment encourages students o engage in me?‘acognifion, ref/ecfing on what H;ey know,
where 7%63 are in their /earning Journey, and what *hey are ye?‘ fo exln/ore. The ex/perimen*a/ groups that em/p/o_ljea’ varied

forma*ive assessmemt s*rmtegies ou*lnerformea/ Hye COVHLI‘OI groups on a/ifferemt assessmemts.



S%ra*egies to Transform Assessment

Boaler offers numerous s*rmtegies fo cha//enge traditional math assessments and Prommle more meaning{u/,
growﬂl-orien*ed /earning experiences. These s*ra*egies include self-assessment, peer assessment, reflection
time, tratffic /igHing, Jigsaw groups, exit tickets, online forms, dooa//ing, and empowering students to genermte
their quesﬁons and tests. The advice on 9ma/ing emlphasizes the impomtance of giving students o,plpor+uni7ties
to resubmit work for a higher grao/e, using multidimensional graa/ing, avoia/ing the /OO-PoimL scale, and
exc/ua/ing ear/.(j assignmenfs from the final graa/e.

The ex,o/ormtion of varied forms of assessment in mathematics cha//enges traditional assessments,
aa’voca*ing for a shift towards formative assessments and the use of comments to empower students,
Prommte reflective /earning, and enhance mathematical um/ers*anding. It high/igh?‘s the imluor*ance of
assessing what *ru/y matters in mathematics and underlines the negmtive consequences of narrow,
Performance—focuseo/ assessments. [he s*rmLegies and advice offered /oy Boaler Provia’e a comlprehensive
framework for reimagining math assessments in a way that suluporfs students’ groun% and nurtures their

love for mathematics.



Other @eﬁecﬁons & Additional Resources

Eo/ufopia (hHIps-'/ / www.edu*opia.org/ ) is an influential online resource that focuses on educational innovation and reform.
[+ offers a wide range of resources and articles, inc/uding insig}nts into effective teachin s*ra*egies, assessment /ommtices,
*echno/ogy in*egmz'on, and social-emotional /earning, ma/eing it a valuable source for eJZcmLors and anyone inferested in
imlnroving education. Edmtolp/'a exlp/ores evidence-based Pracﬁces and research fina/ings relevant 1o assessment, among
other educational *opics, Iprovia/ing valuable insiglﬂts for educators see/eing fo enhance their assessment albloroaches‘

Personally, | exp/orea/ two articles on the sites: A Powerful Rethinking of Your Math Classroom and Question: Should
Classroom ar*icipm‘ion be Graded or Not? The latter was more of a /03 Pos7L where educators Inos*eo/ their oPinions on

the 7L0Pic‘

e

A Powerful Rev%in/e/ng of Your Math Classroom

This article focuses on the beginning of the school year, offering
educators, Parﬁcu/ar/y math teachers, a valuable oppor*unhty fo
assess and enhance their classroom Ipracfices. It em’uhasizes
aa/o/ressing math anxiev‘y, fosv‘ering a Posh‘ive mathematical
identity in students, and introducing engaging math practices. To
achieve these _qoa/s, the article sugges*s s*ra*egies such as
spoHigHing diverse mathematicians, encouraging students to
reflect on their math io/enfhty, and inifia*ing classes with fun
brain teasers that promo*e prob/em—so/ving and critical *hin/eing.
Ee*hin/eing the assessment process lr)y incorpormting regu/ar short
assessments and discussions can reduce stress levels and imlprove
/ong-*erm retfention. Embracing mistakes as /earning
opportunities, infegrating humanities-style discussions, and
encoumging wrifing in math classes can stimulate a’eeper
una/ers*am/ing and reasoning The article also discusses the
”%in/eing classroom” model. which emlvhasizes collaborative
/earning, and how it can enhance critical H)in/eing and Prob/em—
so/vin_q skills. While these chomges may require adjus*men*s, the
Po*en*ia/ benefits H;roughomt the year are substantial

6 Rachel D

As a standards based grading school, we do have a category of
scores that relates to student work habits. One of these learner
development categories is participation and collaboration. As
such, every quarter | have to input a grade for this categary.
However, | think we have to recognize that there are different
ways to participate. As a science teacher, | might assess
participation on whether students completed a lab and collected
data at all relevant stages of the experiment. | might assess
participation on a group project — was the student actively
working during the activity? We might do a chalk talk, and then
the participation is written as students pass a paper around the
table. It's important to give students a variety of ways to
participate. The main way | assess participation, though, is
actually through student provided evidence. In our unit
reflection at the end of the unit, students have to provide a short
list of ways they have participated in class. It gives them a role in
determining how they are assessed on their participation - they
might mention raising their hand to answer questions, leaving
post-it note feedback on student work, working with a partner on
a class activity, always completing their assignments, ete. The
students are the ones who know best how they have
participated, so why not give them veoice in assessing
participation if that’s something you do?

Question: Should Classroom
Par?tici’pa*ion be Graded or Not?

This comment stands out because it high/igﬁnts an
innovative and student-centered approach fo
assessing Iparﬁcilpaﬁon and collaboration. The teacher

recognizes the imlnor*ance of ac/enow/edging various

forms of Par*icipa*ion and understands that students

should have a say in how *hey are assessed. B_lj
a//owing students fo Ibrovic/e evidence of their
Par?‘icipmtion and giving them a voice in the
assessment process, the teacher Promofes student
agency and self-reflection. This a/p/proach a/igns with

a more inclusive and holistic view of assessment.

moving away from rigia/, one-size-fits-all methods and

fos*ering a more Ipersom/[zeo/ and meaningfu/

/earning experience for students.


https://www.edutopia.org/article/rethinking-teaching-strategies-math/
https://www.edutopia.org/article/should-classroom-participation-be-graded-ungraded
https://www.edutopia.org/article/should-classroom-participation-be-graded-ungraded
https://www.edutopia.org/article/should-classroom-participation-be-graded-ungraded
https://www.edutopia.org/article/rethinking-teaching-strategies-math/
https://www.edutopia.org/article/rethinking-teaching-strategies-math/
https://www.edutopia.org/article/should-classroom-participation-be-graded-ungraded
https://www.edutopia.org/article/should-classroom-participation-be-graded-ungraded
https://www.edutopia.org/article/should-classroom-participation-be-graded-ungraded

Other Eeﬂﬁec*ions & Additional Resources Cont

Before reading this cha/mter, | was aware of the issues surroum/ing over*esfing and the
Preva/ence of narrow, Iprocea/um/ mathematics ques*ions Presem‘eo/ in standardized tests. |
knew that this kind of fes*ing often falls short of assessing the aa/alp*ab/e, critical and
oma/_tﬁica/ H}in/eing skills that students need in the modern world. What's new and Inar*icu/ar/y
in*riguing to me is the emlphasis on the negmtive role that such fests P/ay n shalning
students’ views of mathematics and themselves. As someone who did well in school | had
never H)ough?t of how much "being an A-student’ fru/y did affect the way [ alnlproachea/
education. After reac/ing this cha/mter, it gave me a better undersfanding of assessments that
are fru/y based around what is best for my future students, and not what is easiest to do.

Aa/a’htiona//y, the conce'mt of a/ifferen*iaﬁng between formative and summative assessment and
using formative assessments to inform /earning resonates with me, as it empowers students
fo take control of their /earning. The various s*rm‘egies for encoumging students to become
more aware of the mathematics 7%ey are /earning, such as self-assessment, peer assessment,
and reflection time, offer valuable insighfs info more effective assessment Pmc*ioes. Fim//y,
the advice on grading, inc/ua/ing a//owing students to resubmit work for a higher 9rac/e and
using multidimensional grading, cha//enges traditional grading methods and spar/es my inferest
n exp/oring alternative grading alplproaches.



Wee/e 6: Chap*er - Boa/er 2016

9 What are the benefits of feaching he?terogeneous groups? What task and instructional

s*rmlegies can _be used when 7Leachin9 he*erogeneous gw’ps? How is each of these

sv‘rm‘egies relevant?

Teaching he*erogeneous gl’OMFS 07[7[-2}’8 sevem/ benefhls, as omtlined in bO'H] W)-(j C/0ISS nofes ana/ BOOI/@I"S Cha/mler 7 These

aa’vamfages include /nromo*ing opporfunhly fo learn (OTL), fos*ering grow*h mindsets, and enhancing the /eaming exlperience
for all students.

Teaching he*erogeneous gl’OMFS 07[7[-2}’8 sevem/ benefhls, as omtlined in bO'H] W)-(j C/0ISS nofes ana/ BOOI/@I"S Cha/mler 7 These

aa’vamfages include /nromo*ing opporfunhly fo learn (OTL), fos*ering grow*h mindsets, and enhancing the /eaming exlperience
for all students.

O/aloon‘unhly fo Learn (OTL) is a /eey factor in student achievement. When students have access fo high—/eve/ content, H;eg
fend to achieve at higher levels. However, traditional *rac/eing s_tjsfems, where students are P/aced in groups at an ear/_lj age,
offen restrict their exposure fo cha//enging material De—?‘mc/eing, on the other hand, eliminates these restrictive Ipracﬁces

and allows students to benefit from more diverse and engaging /earning exlperiences.

Fos*ering growﬂm mindsets is another advam‘age of *eaching he*erogeneous groups. Such an environment encourages
students to believe in their ab/'/hty fo achieve, resu/?ting n /'mlnroved motivation and behavior. Students Wor/e/'ng *oge?%er and
exper/encing the benefits of diverse ’uerspec*ives are more /i/ee/y fo deve/op growﬂw mindsets. In contrast fixed mindsets are

often reinforced in tracked groups, where students of similar achievement levels face cha//enges or lose inferest in math.

To effec*ive/y feach he*ero‘qeneous groups, instructors should emlu/oy various s*rmtegies and tasks. These s*rmtegies ensure

7%@* 01// s*udernls have H)e OIDIDOF7LMHi7Ly 7L0 succeed omc/ grow‘

Provia’ing open—endea/ fasks is essential in multidimensional math classes. Such fasks allow students to exp/ore mu/*i/p/e
Ina*hwa_tjs, propose ideas, connect different methods, use various represen*aﬁons, and reason fhrough different alnproaches.
Olpen—eno/ed fasks ensure that students are not confined to a sing/e method of success but can exp/ore various mathematical

dimensions.
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Offering a choice of tasks is another alpluroach that ac/enow/eo/ges the diversi*y of learners. In hevlerogeneous classrooms,
students are not requirea/ fo work on the same fasks. Instead, H]ey can be offered a varie*y of tasks that cater fo
different levels and fields of mathematics. This approach ensures that students are cha//engea’ appropr/a*e/y based on

their needs and interests.

Individualized f)m%ways cater to a diverse range of learners. This s*rmtegy allows each student fo progress at their own
pace, delve deeper info *opics of inferest, or fake more fime fo grasp cha//enging concelmts I+ ensures that all students

have an individualized /earning experience.

Mu/fia’imensiom/hly Is a /eey Iprincip/e in math education. Mulfidimensional math classes /nrommle the idea that there are
various ways fo be successful in mathematics. Students are encoumgea/ fo ask quesﬁons, propose ideas, use different
represen*a*ions, connect different methods, and reason H]rough various Ipm‘hways, This approach goes begond one-

dimensional classrooms that focus so/e/y on execm‘ing Iprocedures correc*/y,

Assigning compefence involves mising the status of students who may be Ferceivec/ as lower status in a group. Teachers
Ibm/'se contributions with infellectual value and br/'ng them to the attention of the group or the whole class. This aplnroach
boosts students confidence and ac/enow/edges their intellectual capabi/ifies.

Teaching responsibi/i*_tj for each other's /earning is crucial in crem‘ing a Posi?‘ive group a/_ljnamic‘ Es*a[a/ishing group norms
of respem‘ and active /is*ening is essential Encoumge students to discuss their Inreferences for group inferactions and
Inrommle a classroom culture where /is+ening and reslpecffu/ behavior are valued. Justification and reasoning, fwo essential

/omcﬁces in Promo*ing equh‘y, /9/0/_1/ a significanf role in nurfuring responsibi/i*y among students for their /aeers' /earning.

Teaching he*erogeneous groups with these s*ra*egies Promo*es an inclusive, diverse, and dynamic /earning environment
where all students can thrive, deve/olp growﬂ» mindsets, and exlperience the benefits of multidimensional math education.
These methods g0 beyona/ traditional frorc/eing sys*ems and empower students to become responsib/e for their own
/earning while supporﬁng their peers.



Other Reflections & Additional Resources

the school gave in to the pressure and started grouping students in regular and advanced math
classes. This change was disastrous, resulting in a huge increase in demotivated students across the
pressire, ey i achievement range. The school reported that students with similar achievement put into different

mat they are alieady  groypg experienced huge problems, and many students developed fixed mindsets about their

srmart so they dont

nave tobry, sontwant  ability. They also found that students who were advanced started to dislike mathematics, and

Lo take risks oul of fear

afnotbeing smat many chose to drop out of the advanced class, which damaged them further. Within two years

anymmars the school abandoned the tracking system and put students back into heterogencous groups.

Mueller, C. M., & Dweck, C. S. (1998). Praise for intelligence can undermine children's motivation
and performance. Journal of Personality and Social Psychology, 75(1), 33-52.

https://doi.org/10.1037/0022-3514.75.1.33 Clok Hore 1o rend]

For my additional resource related fo this reading, my mind immea/ia*e/_«, went fo this incredible Ipeer—reviewed
article | was assignea’ fo read about three Years ago. As You can see from my hlgh/[gh* and note that | wrofe
a/irec*/y onto the reading, | felt very Passionm‘e/y about this section (Growth Mindset Tmc/eing). Mueller & Dweck

(1998) write about how praise for infelligence affects children's motivation. Just like on page Il of Boaler, this
article goes into de/m% about the fixed mindsets that deve/olp in students. Here is a summary-‘

Comlo/imemts regara/ing one's abi/hty are fy/oica//_tj believed to Poshlive/_(/ impacvt motivation. However, in contrast fo
this commonly held belief, six studies have shown that praise for infelligence has more adverse effects on students
motivation for achievement comlnared fo praise for effort. When fifth graders were Praised for their in*e//igence,
H)ey exhibited a grea*er inclination towards Iperformance 900//3 over /earning goa/s when compareo/ to children
/amisea/ for their effort. Ao/di*iom//y, after facing a setback, these students demonstrated reduced perseverance in
tasks, less ery'oymen* in the tasks, a higher fem/ency to attribute their difficulties 1o low abi/hty, and poorer task
Inerformance in comparison to those Pmised for their effort. Furthermore, children who received intelligence-related
Ipmise fended to view it as an inherent and unchangeab/e trait, while those Ipraised for hard work believed it was
amenable to im,grovemenf These fino/ings have signifiean* imla/icmtions for the most effective ways fo foster
achicvement and also raise theoretical questions about the potential drawbacks of performance-ariented goals and

H)e a/eve/opmemt 01[ COH‘/’[ngH?L se/f—wor#;.

Fixed Mindset vs Growth Mindset

Awvoid challenges

/ s*rong/_tj recommend this reaa/ing as
View challenges as oppartunities

it is relevant in many aslpecvts of

Embrace constructive
feedback

Refuse to receive
education. The first fime | read this criticisrn or feedback

i i Focus on Focus on the process,

was for my Ear/y Childhood Education P ot et ol
studies where we were slnech[/'ca//y Feelthreatened Be inspired by

. . . . by others' success others' success
focused on children's motivation, and

_ Can'taccept ; Learn and grow
has continued to be relevant in my failures or mistakes . from failures
. - Shy away from e, Always step out
feacher-candidate /eorrnmg. unfamiliar things SEHHE COTToTt Sore
Believe that talent Believe that talent

is static is ever-improving


https://ledproxy2.uwindsor.ca/login?url=https://www.proquest.com/scholarly-journals/praise-intelligence-can-undermine-childrens/docview/614379876/se-2?accountid=14789
https://ledproxy2.uwindsor.ca/login?url=https://www.proquest.com/scholarly-journals/praise-intelligence-can-undermine-childrens/docview/614379876/se-2?accountid=14789

Week 8 Hewitt (1999)

5 What is the difference between arbi*mry and necessary /enow/eo/ge? Why does it
matter to differentiate them?

Arbhtrary /enow/eo/ge in mathematics refers to information and concepvts that students would not be able to discern
on their own but need to be informed about. This cmlegory encompasses elements such as names, /abe/s, sgmloo/s, or
conventions that re/y on external information for um/ersfanding. Students must be made aware of these concepvts,
memorize them, and establish associations to comprehend them 7[14//9. An exam’p/e is the cha//enge feachers face
when students aluesﬁon the arbitrariness of certain mathematical concefnls, inc/uding BEDMAS the number line, or

omg/e measuremem‘s,

On the other hand, necessary /enow/edge involves Inrolper*ies, re/mtionshilps, and facts that students can deduce from
what Hwey a/reao/y know. [t is rooted in accelmtec/ givens that serve as a foundation for deriving these necessary
elements. In this ca*egory, students are re%uired fo figure out the "why" behind these concepvts, and teachers F/ay a
vital role in teaching and quiding them in understanding and applying such knowledge. Examples of necessary
/enow/edge include the Py*ha_qorean theorem or finding missing ang/es, where students need to exp/ore and deduce
the Iprinci’p/es from established ’prolverfies.

Givens in mathematics encompass fundamental conce/mts, princilu/es, or facts that are necessary for una/ersfam’ing
and wor/e/'ng with mathematical concelmts. The_tj Iprovia/e the foundational /enow/edge upon which mathematical
reasoning and Prob/em—so/ving are built. Some examp/es of givens include the number line, basic arithmetic oluermlions,

0[7)0/ number 7(0IC')LS,

[+ is crucial fo differentiate between arbhtrarg and necessary /enow/ea’ge because this distinction guides the feaching
and /earning process. Educators must he/lp students understand what ﬂmy need to memorize and what Hwey should

think about and deduce. This a/o/proach encourages students o use /orob/em—so/ving fechniques effecv‘/ve/y and am/almt

them to various mathematical cha//enges. B_lj o/isfinguishing between these fwo cmtegories of /enow/ea’ge, feachers can
sulplnont students in deve/op/ng a deelper and more flexible unders*anding of mathematics, u/ﬁmmte/y enhancing their

mathematical Iprob/em-so/ving skills.



Other Reflections & Additional Resources

Hewitt, D. (n.d.). When to tell and when not to tell: Arbitrary and Necessary. [PowerPoint slides].

Loughborough University.
https://www.lboro.ac.uk/media/media/services/lumen/LUMENY%20Arbitrary%20and%20Necessary%o20p

resentation.pptx
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The idea that /aarﬁcu/ar/y caughf my interest and a/o/oea/eal to me in Hewitt's discussion is the concep?t of feaching mathematics
through a strategic approach that leverages students’ existing knowledge and familiarity with concepts. This approach aligns
with the notion that effective feaching should not re/_(j on concelrnts or /enow/ea/ge that students have not 9e7l encountered or
fu//y comlprehended Instead, it emphasizes the impor*ance of bui/a/ing on students’ Ibrior /enow/eo/ge, ma/eing the /earning process

more relatable and accessible.

| found myse/f agreeing with Merttens’ Perspecfive on instruction, which involves giving students a series of Iprocez/ures while
credi*ing them with their infe//igence. This aplnroach assumes that students will not on/y aa/olml these Inrocedures but also ada’ml
them to their unigue contexts and needs. Mnders*anding, in this context, is not mere/y about acquiring /enow/edge but about
fmns/aﬁng and incorpomﬁng it into one's own s%ory, H;ere[ny fosfering a dee/ner and more meomingfu/ comlorehension of the

sul_ojecf matter.

The idea of guia/ing students by ma/eing a small /ea/o forward and then bui/a/ing a [orio/ge back to their Frior /enow/ea/ge resonated
with me. Rather than s*ar*ing with comp/ex or unfamiliar concelmts and wor/eing backward, the *eaching process can be more
effective by beginning with concelmts that students are familiar with and then gmdua//y in*roducinﬁ new ideas. This alnproach
a/igns with Poincare's Iberslpecﬁve, emlphasizing the impor*ance of not ex,p/aining using concelmts that are beyond the students’
readly available knowledge

A/igning feaching with students’ exisfing /enow/edge and 9ma/ua//_z/ bui/a/ing upon itisa compe//ing a/olbroach that resonates with
me. However, the pmc*ica/ cha//enges of im/p/emen*ing this approach effec*ive/y in real classroom seHings highligm the need for

addhtiona/ SMIDPOV'?L and resources 7(0" educmtors.


https://www.lboro.ac.uk/media/media/services/lumen/LUMEN%20Arbitrary%20and%20Necessary%20presentation.pptx
https://www.lboro.ac.uk/media/media/services/lumen/LUMEN%20Arbitrary%20and%20Necessary%20presentation.pptx

Self-Assessment
NN \N\ANW N

Reﬁec*ing on my /earning commitment during the Fall term in EDUC-53I5, | am content with my efforts but remain eager
fo enhance my engagemenf further in the Winter term. This self-assessment evaluates my Par*icipa*ion, engagemenf and

overall commitment fo the course, which is crucial for o/chieving my /earning outcomes.

Par?tici’pafion is /'mtegra/ fo my alnlproach fo /earning. | believe that active involvement in classroom discussions, group work,

and sharing ideas with peers enhances my /earning exlperience. In this course, | have made a conscious effort to contribute
ac*ive/y a/uring every class session. | thrive on the enerqgy of class discussions, which often feel like a/ynamic bminsv‘orming
sessions with my fellow classmates. | genuine/i,/ enjoy hear/ng different perspec*ives, and when class discussions flow

seam/ess/y, it creates an in*e//ec*ua//y s*imu/a*ing a*mosphere that | value immense/y.

However, [ find my engagemenf levels o be sfronger within the classroom seHing than outside of it Ac/miHed/y, /

occasionally felt overwhelmed by the volume of readings, given my involvement in a fen-class semester, volunteer hours, and
Inar*—?‘ime work. While | did manage fo comp/e*e the readings before each class, there were moments when it felt like | was
s*rugg/ing fo /eeelp up. Yet, the classroom environment offered me a sanc*uary where | could immerse myse/f in the su@'ec*

maHer 0[”[/ benefht from *he insigh?‘s O'F my loeers ana/ 7Lh€ FFO{QSSOI".

Throughoml the Fall term, | have striven to demonstrate unwavering commitment to this course. | have attended each class
o/i/igemlly and ensured that | read the assigned articles before every session. My goa/ has been to ulnho/o/ a hlgh level of
dedication to my studies, and | believe that, for the most /mrvt, | have managea/ to maintain this commitment. However, | am
mindful of my sfrugg/es o/uring weeks 5 and 6 when | faced cha//enges in /eeeping up with m_tjjourm/s. This brief /a/ase n
commitment had a noticeable imlpamt on my overall Performance. It fook considerable effort to regain the momentum | had

at the beginning of the semester, and | still feel that | have not fu//y recovered fo my initial standards.

Loo/eing ahead to the Winter term, | am committed to ma/ein_q improvemen*s in my /earning commitment. To do so, | P/am fo
create a more structured and balanced schedule that accommodates my academic responsibi/i*ies, volunteer work, and par*—
fimejob more efﬁcien*/y. This will he/lp me manage my fime more effec*ive/y and alleviate the sense of being overwhelmed
One significaml area of imlorovemen+ will be my a/a/oroach fojourna/ing, | infend to sfay on fop of myjourm/ assignmem‘s by
either completing them right after class or beginning them just before class. This strateqy will prevent them from becoming
a /ow—lnriori*y task and /eee’p my reflections fresh and insigh#u/.

| would rate my /earning commitment for the Fall term ot alo/oroximafe/_tj 80-85% While | have been dedicated fo my studies
and class par?‘icipaﬁon, there is room for improvememt, Par*icu/ar/y n ba/ancing my fime and ensuring consistent journa/ing /
eager/y anficilpmte the Winter term as an oppor*uni*y fo further a/eve/o’p my commitment fo this course and confinue my

growHw as an aspiring educator.



