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Introduction and motivation:

As mathematically minded people, it is normal for us to identify and observe the
mathematics that we encounter in our daily lives. It is second nature to us to look, share,
and discuss the mathematics that surrounds us. So much so that in 2007, the
Mathematical Association of America (MAA) created the feature “Found Math” on their
website as a space to share mathematical images. Each week, the MAA website
highlights a new photo of math found and submitted by MAA members. (For more
information or to submit your own photo for the “Found Math” series, please visit
http://www.maa.org/community/columns/maa-found-math.) Observation and connections
that we routinely make are often not made by our students, even when they are taught in a
real-life environment. Whether we “see” the mathematics or not, depends, in part, on
whether or not we are looking for it. Mathematics permeates our lives. Whether it’s the
geometry of architectural buildings or the statistics and/or functional relationships in a
news article, mathematics surrounds us. This mathematics content goes unnoticed by the
untrained eye. If we don’t know to look for something, it’s much harder to find. This
paper will focus on the use of online discussion boards in motivating students to write
mathematically and in fostering their tendency to see mathematics in their daily lives.
Adaptation variations, assessment, insights, pitfalls, questions, and new inspirations will
be included.

Using the discussion boards in Blackboard as a medium for students to post their real-life
mathematical observations is an old inspiration. It all started in the early 2000s when our
campus started using Blackboard as a course management system. I took to the course
management aspect as an organizational tool and was intrigued by the opportunity to
foster mathematical communication and dialogue in the time-delayed environment
created by the discussion boards. I envisioned them as an organic space to transcend class
time and continue the conversation outside of the classroom. The assignment originated
in a math content course for prospective elementary teachers. As a means to provide
context and as a means to help students develop mathematical connections, the course
content was largely driven by real-life contexts. I routinely made observations in my
daily life that were used in class as motivating activities or authentic assessment
questions. It occurred to me that this is what I wanted my students to do. It also became
apparent that this was not happening like I wanted for. Despite the fact that the course
material was largely driven by real life phenomena, students weren’t making these
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observations themselves. They weren’t seeing the mathematics that surrounded them. It
wasn’t clear they knew to look for it. Maybe they just didn’t know they could or why
they should. I wanted my students to be able to recognize and articulate the mathematics
in their lives, and to share those observations with their peers. This is the impetus for the
original assignment, in which students post their real life observations in the discussion
boards supported by Blackboard.

The Assignment:

Students used the discussion boards in Blackboard to post no fewer than ten incidences of
mathematics found in the “real world”. They were encouraged (but not required) to
respond to other students’ posts. A three category rubric (high, medium, and low) was
used to assess student postings. Student comments were assessed on the quantity of
submissions and the quality of a variety of factors including: mathematical content,
mathematical language, clear and thorough explanations, posting regularity, spelling and
grammar, and (when applicable) appropriate citations. It was purposely an open ended
assignment. Observations could come from other courses or non-academic contexts.
Students posted observations from a wide variety of real-life contexts in which they
found math concepts studied in class. They responded to one another’s observations and,
at times, extend or generalize the original comment. Some students posed their own
questions to which their classmates responded. Students learned from one another as
well as the instructor. Having students share their mathematical observations created a
student-centered authentic writing assessment. Students experienced mathematics in
context, as suggested by the NCTM Principles and Standards for School Mathematics
(2000).

My typical modus operandi was to align discussion board forum topics with course
topics. I liked the added opportunity to assess whether students had posted in a relevant
forum. In the prospective elementary education course, the mathematical content
included functions (linear, quadratic, and exponential families), statistics, probability and
counting, and the geometry of transformations and measurement. A course focusing on
differential calculus might have forum topics that include function families (for example:
power, exponential, trigonometric, logarithmic, and general functions) the derivative, and
the definite integral. One variation was in a Calculus concepts course for future
elementary teachers specializing in an integrated Math/Science/Technology major. In
MSTI 314, discussion board forum themes were based on real-life contexts. The forums
included topics like “student life math”, “amusement park math”, “mathematics in
sports”, and “math in literature”. Additionally, the content based forums “conjunction,
junction; what’s your function” and “Rate of change ~ the Derivative” were created to
see if students would find functional relationships or ways to think about “rate of change”
in their lives. An example in which a student started a mathematical conversation
combining “math in literature”, “amusement park math”, and the function concept can be
found in Appendix A.
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Student feedback is collected at the end of the semester in which students discuss which
course components they found the most (and least) valuable to their learning.
Suggestions for improvement are also solicited. Over time, student feedback for “looking
for math” has pretty universally been favorable. The open-ended nature of the assignment
can stifle the start of the electronic conversation, as students can be hesitant to take that
initial plunge. The fact that there are many “correct answers” can be daunting, especially
if students think that they don’t know what is required. Once students’ concern about
posting a “wrong answer” is assuaged, submissions and dialogue can really get going.
It’s not unusual that one student’s idea inspires other students to remark. Space prohibits
more than just a sample of student feedback, so a small collection of student remarks
follows. Student comments presented below are verbatim and generally representative of
student feedback.

e Blackboard postings allowed me to publish thoughts while I was thinking about
them and gave me an additional way to practice communicating mathematical
concepts. There is a surprising amount of math I encounter through other studies
and then, don't have a chance to share it, so this was a good outlet.

® This helped me to sort out my own ideas and to be able to put mathematical
concepts into words. I also liked using Blackboard to post math ideas from our
own lives or problems we have thought of. I think that this pushed us to look
beyond math in the classroom and to see it within our world, which is very
beneficial. The only hard part was the first Blackboard posting. I think that people
were confused as to what we were supposed to write. (I was at first, but it became
easier to see math in my life.

® The looking for math in the real world postings was something unique to the
course. I really enjoyed working on those. It made me realize how much math is
really used in the real world.

Requiring students to “look for mathematics” quickly became a favored activity for the
professor and students alike. The assignment was a perennial staple in the calculus
sequence and math content courses for future elementary teachers. Even when class
content and activities were not motivated as frequently by real-life contexts, students who
wrote about the mathematics they found demonstrated an appreciation for the “real-life”
nature of mathematics. When we communicate our ideas or justify our reasoning, we
gain insight into our own thinking. Students practice their communication skills by
writing about real-world mathematics, thus promoting active learning and writing across
the curriculum. In an asynchronous environment, each student has the same opportunity
to contribute without the real-time pressure of a face-to-face classroom discussion.
Learners are not restricted to the boundaries of class, as they are able to access and
submit messages at any time and from anywhere. Using online discussion boards to
discuss mathematics gives students the opportunity to practice expressing their ideas and
to see when they are understood and sufficiently convincing. This can help students better
understand what constitutes evidence, as endorsed by the NCTM (2000) and Common
Core Standards for Mathematical Practice (CGA Center & CCSSO, 2010). The timed-
delayed nature of the discussion boards means that students can organize their ideas
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before publishing their remarks. The additional reflection can serve to improve their
writing and the quality of their mathematical reasoning and critical thinking. This is
suggested by Newman, et al (1995) who indicated a relationship between critical
thinking, social interaction, and deep learning. In their study, students in computer-based
interactions demonstrated much deeper overall critical thinking measures than did
students in the face-to-face environments.

Bringing “Looking For Math” Back:

Despite its popularity, over time the Looking for math assignment fell by the wayside.
Recently, and in part, inspired by MAA Found Math series, I’ve been champing at the bit
to bring it back. Mathematics, as the study of the underlying structure of the patterns
used to describe real-world phenomena, occurs all around us. I want to help my students
see this. In fall 2015 it was time to take the plunge again in a mathematics content course
for future elementary teachers. Typically discussion board forums were aligned with
course content. This time I learned my lesson from the MSTI 314 class who readily took
to the discussion board forums with real-life themes. Until I embraced this paradigm
shift of using (at least some) “real-life” contexts for discussion board forums, I struggled
to envision forum topics. Now I can’t imagine excluding real-life forum topics. The
course starts with a heavy emphasis on content involving bases other than ten and
multicultural mathematics. 1 was concerned that students may not be able to find many
examples of real-life phenomenon that exhibited non-base 10 characteristics. A natural
blend of course topics and real-life contexts was the perfect direction for the inaugural
return. Because of the organization of the course, I started with forum themes like “Non-
base 10 and other numeration systems” and “Number and the base ten system”, as well as
“Geometry of Design and Art” and “Geometry of shape”. Additional forums were added
a few at a time, creating ongoing opportunities to revisit the assignment with the class,
address student questions (as needed) and encourage them to suggest forum topics and to
post their real-life math. Even without explicit reminders, these discussions serve to
tacitly remind students about the assignment. Discussion boards were created for real-
life themes including “Math in literature”, math in sports, math in puzzles, and math in
music. The students even requested and published in the forum “working with children”.
Over time, discussion board forums were added for most of the topics in Mathematics for
Elementary Teachers (4" ed) by Sybilla Beckmann. Mathematical topics explicitly
discussed in class tended to be more popular to post on than those not discussed, with a
few notable exceptions. Some topics, like Geometry (both “Design” and “shape”) for
example, were popular directions for students to post about even though we didn’t
discuss these topics formally in class. Several illustrative examples of student work
follow. One student found fractions in stained glass windows at a local church, as
illustrated on the next page in Figure 1.
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Figure 1, Mathematics in Stained Class

n Stained Glass
At thee church near my houss ther= is a beautifel stainsd glass window. In the design there &= a variety of chapes. The interesting thing about this window is that the
shapes are in proportion to one ascther pauch Bee the hlocks we use inclass, A trapezoid in the window 15 the stz of exactly theee of 1= tiangles and the hexagons
afe the size of o of 1o eraperaide. | thind that chiliben gptjg 5 1ke curch can dexm a ot abeot shapes and penmmetry after koldng at the wiidior. For oo lhiug e
can bearn about proportions, Leaming the proportion of the shapes in regards to coe apcther is very important in the sehooling of chideen. When students mack a
cernin grade they can imeorporate the shape hloels to fignre cut shape problems with different shapes with the same ares space. If sdens looked af the window
Thoughtfully they 'will kucne mane absout dhe propormions hefore having to be tamght in school and it will put them alead of their peers. Some problens regarding the
shape blocks ane tsing fractions. Forexample one cowld =y that the triaghe kas 1/3 the area of the trapezoid it three triarghes 1 perfectly imto the trapesoid. This can
help the =tadent's facton skills which will preathy belp the m every vear of their bbe. Next Gme 1 see that wirdow 1 will think of the math that it represenes.

While the mathematics in the following example is not especially deep, the observation
itself is rife with potential. It invites questions about some interesting mathematics and
provides an opportunity for guidance and direction. The instructor plays an important
role in facilitating dialogue. Guiding discussion can be directed or it can be open-ended,
or anywhere in between. In the following example, I started with very open-ended
direction, in which students are exposed to a Montessori project containing deep
mathematics for the young learner. This did not generate the response(s) I hoped for.
Alternatively, a better approach may be a more directed guidance from the start or as a
follow-up may be desired. There are many ways to foster student communication.

Figure 2, Geometry of Quilting

1 Guliting

: My grandmofher has absays mpally emgoved gualting. She s made naony many qualts, pillows and decortions. Geonvetry plass a Jage mole in quiliing. Most of the
Exbiic 15 eut nto squapss and she must fimae out v to fit them rogether to form a desizn and bow to foms 2 quiltif they are pot alreadv formed into 4 square.

m Erica Johnsan Sl
RE: Quilting

has hrought up a temific example. Making quilt Blocks is an excellent way to explore synimsetry (a5 well as translations and meations] and fractions!!
Furthermoe, there’s a cultural element foquiting that can be discnssad. Tve linked 2 entzple of elensentany mathematics via quilting Hnks. What mathematics in
quilting can cehers find?

bttpe/ Fwwew wow ey - bartonl/oowrses math 304 propects) Gralbts Montbesson, Math pdi

https:/ elementanmathematios org Grade 1 Umt_2 9. himi

In Figure 3 (on the next page) we see a student conversation on the mathematics of
music. The first student starts the conversation by describing some of the mathematics
found in music, including the counting system. This student then speaks to how it
behaves like fractions and how it does not and wraps up with the topic of time signatures.
The second student follows up with a thorough discussion focusing on fractions in music,
paying careful attention to identifying the whole and using the meaning of fraction. The
last student further adds to the conversation by noting how different “times” can be
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related to different wholes. While there are a few details worth pursing or clearing up, all
in all, this is a lovely exchange between the participants. Had this final remark not be
posted at the end of the term, the connection to the metronome might have been a
promising direction to pursue and encourage further discussion.  Given the
preponderance of mathematics in music and how common it is for students to play an
instrument, or at the very least, enjoy music, math in music can be a very desirable topic
to include.

l ! Time: Syratues

Tt e, Doecamto plar the finte and continnsd oo play all he vy theovagh highschool. The cvumting system ants Eea bese and wses fractions. 1n 4/ 3, there are o bt for mezre,
When countme rects yom coant the first measame, 1 2.9, 4. The sonond mearmre it coandod s =, 5. 4 ands0.0n. The ore2 mumsber rophaces one and changes ezsh Sme b krovachat messire o
arenn. Tn q/ § the ouarter neke pets the heat Tt ivportant to emderstand fractions when trving i Fipeee rod themmenter of beats ima meseme. Howerer, sometises this dees not appiy. 1
yoboak & 3/ 4. here aoe 3 ouarter Dotes to malie 1p a whok. In6) 8, there are sizeighit notes ina measwe, [ny/ 4 voaveld sount .2, 3 for & measare and would comat p o 666 1n
3 the cembers ot be quicker than 2 34 ¥ the tempo s consstent, Eventhough 3/4 end 8 are equivalent fractions. e stgaateres doa't emsely st s fractions ormalle do.

Figure 3, Mathematics in Music

I'.'whEﬂEllhh Enailfutor

[ :lnmw
n RETine Sgsatwres

, ik et thie e 2 very good abservation and [ dea think that scie in mamy: differemticars hae 2 trog selation ot frastioms. Voo bind of bt oo thee alita bit bt juct within the
antes, there are ot of frartionsto e foand. Tnmush there are whole motes. hulf notes, querter notes, eighth notes. and sixteenth motes. There are may éffenent Finds of mates bat these a0
some cf the vell knovmones. Abalf note mekes wp 12 of a whelie note iad Sheveore there are e parts imthe whole ekich is thehiole note. These two parts are equal so o half mntes make
apanchole note. Frmarter rotes ke wya wcheba note, oo thesedemas qrarternotabia /s of a chelnote Thendbols wbivh b ot thawhele nots. 3 booken up inte g aqual vieces 4 emartar
note s then balfod ahalf ote, Aneiebthnoteds o/ Sl anhle o, o/ of e half otk and o/ of 1 qamer nove. 4 steenthmote is o/ i of 2wl 0% and thece fre sieen equal parts
within theahele node. Thaeefore, sdeenth note 151 Bof abaf mote, o/ of & goerter mate, ind 1/ = of em bt note. Thns phemomenon i ehso seenvathin rests im amesic n fhe seme marmer,
Thereare wbole racts, hlf rosts, ansstarrests ate This anmveqt ean thon he Frked 1o percents hazanca frartioes ean e tnrmad in'o pervents. Inthe tavthook mseetiom < thor talk shout the
meqnimg of percent. Porcontmeans “of epch hudred” and therefore we ean meke each fraction into 2 percent by mukiplving the denominator by a omber thet wfl brizg the deapmimator te
100 ez then metindy the bog b the same mamber. The mumeratoe vl then e southe percent, This concept of fractionsand percents can be seen thoouth actwty 2T imthe bookndhere we
Rad to defarrma fractinns and pareants from vath desemgs chars ageal partswara benkan down i diffarast parts b determine frations end pescentood Showdiche

1 o a0
n FE=Time Siguateres

begoeet by’ wd) | Degree completelpunth dhe conoept o how 41 g tme, 34 time and othe versiomsof thet. My grendona hies taagkt me pieno and same over tomy hozse every
Moaday to g me  Jescomsimes Fvas 7vears o, O thimg I wvanted to 2di o vour omments was comnting 1 “eut e’ or2 2. Istead of ommtmgn, 2,5 402 2., ey 2 514 e

tiroughost e pece vonaze plevize. Ton e et i oz certumspeed howeves, von cankeep atone pace and play sach mate for each beat that roubesr om the metrnoome: This masease
world ha voumting 115 and cmplyenantings s 4 4 and ovom Foa com oo dovobl the spacd and pl s notas por svery ane bt ror hesr o the metreneme. Thie & dffinit b oot it
s, boerever if vou imaeme tappine o fook at a certainpece znd then coctme vt ond 1. 2 for eack tap of oo, Similate.  amnd ‘srespomes. ] Mo s shoved a et
way obforming fractions with dfferent wholes.
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Pleasant Surprises and Future Plans:

The mathematical content of student submissions were assessed (low, medium, or high)
using a posting rubric that can be found in Appendix B. The rubric is an updated
adaptation of rubric(s) used in previous iterations of this assignment. Through the term,
students were given formative feedback, including possible suggestions to improve the
student submission. Students were encouraged to submit more than the minimum of four
if they wanted to compensate observations assessed as “low”. This resulted in students
posting far more than the minimum requirement of four and may possibly be why
students were not as hesitant to post as with groups who were required to post ten
instances of real-life math. Students were encouraged to bounce their ideas off of me
prior to posting and several did just that. Furthermore, requiring students to respond to a
minimal number of their peers’ submissions ensured that students read other’s posts and
created an online culture of responding to one another.

This group of students, more than previous groups, jumped right in to the assignment.
One of my previous challenges was often getting the ball rolling. For the first time in an
introductory course that was not an issue. It wasn’t that everyone jumped in
immediately, but a critical mass engaged in the conversation early and often. Their
observations were not always as mathematically detailed (or clearly communicated) as
desired, but these students hesitated less than all other previous students, and that’s a
huge win. Based on the end of the term feedback, even when students struggled with the
class, they still had high praise for their experiences “looking for mathematics”. This is
supported by the following student comments taken from the end of term feedback.

e [ think that the “Looking for Mathematics™ blackboard assignment contributed
positively to our learning experience because it was a way for us to all realize
how math is all around us and how we will be able to incorporate it into our math
lessons when we are teachers in the future. ... By learning to see how our math
concepts can relate to our everyday lives, we are able to better comprehend them
and better remember them.

e [really enjoyed the blackboard postings as a whole, I thought that relating math to
the “real world”; was a great way to gain a better understanding of the course
material. Seeing a ton of different examples especially ones that other people in
the class came up with had a positive impact on me because they were
usually things that wouldn't think of.

® This really opened my eyes on how math is really involved a lot in every day life
and when you are looking for it, you see it a lot more.

® Honestly when first getting this assignment I thought it was going to be very
challenging and dumb. But I found it to be very helpful. It was interesting to see
how many different people saw things and then how we could reflect on it.

In fall 2016, I plan to incorporate the Looking For Math assignment in my Math for
Elementary Teachers course. My emphasis will be on improved communication about
the assignment. In particular, I will emphasize the role that formative feedback plays into
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their summative assessment, so they are less anxious about their grade. Regular
communication will also serve as friendly reminders about the assignment and to
facilitate questions. The natural blend of course topics and real-life contexts worked well,
so it’s worth trying again. So as to not overwhelm the students, I’ll start with a handful of
forums in the beginning, adding additional forum topics over time. This should create
multiple opportunities to discuss the assignment, address student questions, and solicit
their suggestions for discussion board topics. All details about the assignment will also
be posted online so that students have an electronic record. I’'m also thinking of
incorporating more photography images as suggested by Furner and Marinas (2015).
They suggest ways to use photography and GeoGebra to facilitate students identifying
mathematics in historical buildings. Historical buildings are a great context but we need
not limit ourselves. I anticipate using a photograph to start a class discussion on the
mathematics found within the picture will. Suggests a good opportunity to share a picture
with the class to start a discussion of the mathematics they observe. Through this class
brainstorm and dialogue, I can provide general information and specific examples about
what high level postings should and could include. Interested students will be welcome to
incorporate the use of GeoGebra and students will be encouraged include their own
(relevant) photographs related to their posting.

I encourage you to experiment with using online discussion boards to have students write
about the mathematics they find in their lives. The goal is that students communicate
mathematical ideas in contexts that interest them. Thus promoting a community of
learners reflecting the different interests and abilities of those who form the community.
Furthermore, when students use online discussion boards to share their “real-life”
observations, they are able to answer for themselves the familiar question: “Where are we
ever going to use this?”
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Appendix A

Amusement park mathematics from (Calculus Concepts) MSTI 314

Current Forum: Amusement Park Math Read 6 times
Date: Fri Oct 28 2005 12:02 am
Author: ’ - - [@sjfc.edus

Attachment: ferris_wheel xIs (17920 bytes)
Subject: The fermis wheel

While I wasreadng Go, Dog, Gol, I came to the part ofthe story when the dogs were nding onthe fems
wheel. This part ofthe story made me think about the function of a fermis wheel and whatit would look
like to graph. I wantedto find the fimction of a fems wheel as height asa fimction nfti.m!e. Before I
could graph this fimection I first hadto find some vanables that would fit what I was locking for. I found
warahles at thiz web zite ;

http:/jwilson.coenga.edu/emt6 69/ Student Folders Jeon. K soon/[U'tng’'Fwheelhtml. The vanables
that were found at this web were height in feet and time in seconds. The vanables also only went from 0
seconds to 10 seconds, which is one revolution. I expandedthisin the excel document to find what4
revolutions would be (see lnk). The vanables n the domain start at () seconds and end at40 seconds.
The range values go up and down from 4 feetto 44 feet. The reazonthatthe wheel does not start at 0 feet
is becauseif were zero, the ride would not work, youwould hit your feet. This feris wheel hasa
platform where vou get on thatis 4 feet above the ground.

The graph that I found (see link) looks cyclic, or repeatsitself, and reminds me of a sin curve. I
noticed onmy calculatorthat thereis a sin regression that I mught be able to use to find outthe fuimction
for this wild graph. I plugged the same data in excel into my calculator and then found the sin regression
for the variables. This is what I found:

v=a%zin(bx+c)+ d (the function for the femis wheel!!)

a=17.2436 (The distance on the Y axis from the mudline of the sin curve)

b= 6274 {2pie/11.23) 1123 iz whatthe x axisis at the midline.

c=-1.3340 (The shift in the sm curve)

d= 238992 (The value ofthe midline on the v axis)

Flugging m the numbers for the functionwill give us the sm regression for our fems wheel with these

wariables. With the help of Mrs. Ti I was able to explain what g ¢, andd are. To tell vou the truth, I
hawve neverleamed this, but spunds very mteresting to me. Can anyone please help me out more wath this

sm function!
O
Current Forum: Amusement Park Math Read 5 times
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Appendix B:

Student Posting Rubric

Low-level Postings (L)

Moderate-level postings (M)

High-level postings (H)

e  Postings contain frequent
grammatical and/or
spelling errors.

e Postings rarely contain
precise and correct
mathematical language.

e  Waiting until midterm
and/or end of term to post
and not reading classmates
postings.

e Most postings just report
an observation without
making connections to
material discussed in class
or bringing up relevant

questions.
Posting the minimum
e  Postings are often

“obvious” and/or lack
depth ~ for ex:
multiplication is used in
situations ~ where  one
might need to multiply.
Addition and subtraction
are necessary to balance
one’s checkbook.

e  Postings focus on one (or
a few) topics discussed in
class or are essentially a
“repeat” of another post.

e  Postings stay at the “low”
level for most/all of the
term.

e  Postings are rarely cited
(as appropriate) so the
reader can locate the

e Postings are usually free
from grammatical and/or
spelling errors.

e Postings wusually contain
precise and correct
mathematical language.

e  Posting enough to “get by” ~
Posting just a few times a
term and reading a few
peers’ postings.

e  Postings are related to topics
covered in class, Dbut
connections are sometimes
not carefully explained.

e  Submitting at most the
minimum number of relevant
(“low-level”-included)
postings, but not taking it to
“the next level” by not
thoroughly  describing or
connecting it to relevant
mathematical concepts.

e  Postings reflect many topics
discussed in class.

e  Postings stay at the “low” or
“medium” level for most of
the term.

e Some postings include
appropriate citations.

Postings are mostly free
from grammatical and/or
spelling errors.

Postings mostly contain
precise and correct
mathematical language.
Regular  postings  and
reading of most of the other

posts.

Postings generally include
clear and thorough
explanations and
connections between

mathematics concepts are
clearly explained.
Submitting more than the
minimum # of (medium —
high level) postings
Building on other’s
postings ~ asking questions
and/or carefully describing
how the mathematical ideas
could be built into an
activity for elementary
schoolers.

Postings reflect most (or at
least a wide gamut of)
topics discussed in class.
While postings may start at
the “low” or “medium”
level, they are primarily
“medium” or “high” level
for most of the term.
Postings mostly contain
appropriate citations.

reference.
Disclaimers:
1) Characteristics of Good Explanations in Mathematics* will provide the guidelines for
assessment.
2) This is a general guideline ~ a starting point, if you will... I do not purport that this

covers every conceivable situation, but instead, a basic idea of my expectations with this activity.

*”Characteristics of Good Explanations in Mathematics” as outlined in Mathematics for Elementary

Teachers (4" ed.) by Sybilla Beckmann.
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