An African and Aboriginal perspective on the use of the environment in
mathematics education: What does the world stand to gain from this

approach?
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Status of math/science education

HOERRE TR
* Low enrolment/poor performance in math/science.
fIGRHL,  plesi

 In today’s world, “students are bored by math, science and engineering. They
buy smartphones and tablets by the millions but don’t pursue the skills necessary
to build them” (Adapted from New York Times, Dec. 8, 2013).

FAEE B AR RE] R
e “Math is the worst curricular villain in driving students to failure in school.

When math acts as a filter, it not only filters students out of careers, but
frequently out of school itself” (National Research Council [NRC], 1989, p. 7)
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STATUS OF MATH EDUCATION (Contd.)
WA FIR
“Public attitudes about mathematics are shaped primarily by adults’
childhood school experiences. Consequently, math is seen not as something

that people actually use, but as a best forgotten (and often painful)
requirement of school.

NARMNBEARI S E IR T RN L B2 . L, i ER
T H, i gosics rmy o

For most members of the public, their lasting memories of school
mathematics are unpleasant — since so often the last math course they took
convinced them to take no more” (VRC, 1989).
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STATUS OF MATH EDUCATION (Contd.)
G =R IN

« “To battle poor math scores, parents in Ontario, Alberta, and British

Columbia” [all in Canada] started petitions...asking governments to revamp
Curriculums ’(Alphonso & Maki, 20] 4).

T IREEERS RIGAE S PRARE B SR A e HLE A R K IR
MBI, ZORBERTE

« “America’s results for literacy were disappointing, but mathematics and problem
solving proved to be especially embarrassing...” (Beard, 2013).
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Reasons for status quo (the lack of interest, poor performance, etc.

S BRI OGEIIR, GiE)

The imbalance in math teaching — a lot of content, but little relevance. Z{52Z 42k
i, WAEZ, MR

The teaching methodology adopted. 2% A Y

The quality of teaching/qualification of teachers. i/~ 5

The students’ Entry Behaviour — their state of readiness at the relevant grade level/s.
RN BEA

The learners’ general attitude to math as a school subject. 4= X250 52 10 3% 8 7 B

The students’ awareness (or otherwise) of the potential utility of their school-acquired
math knowledge in their after-school life. 224 £ IF 45 4 15 iz R AR =R

The textbook/s used in math teaching. 22 Fl 13
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Imbalance 1n math teaching and learning: Scale tilts heavily to ‘contents’ arm

SOFIAT AR TR 5

&

Relevance

FH S

Contents

%




Albert Einstein on our education system (Discordant factors at play)
Z NN T RGPS (PR MR)

Bl - E\Albert Eiinstein - a fish and climbing a tree. Jan. 6, 2017.pdf B = | @ Albert Eiinstein - afish and ...

l5 £ Albert Eiinstein - afish an... [{7] Sign in to Office 365 |5 Suggested Sites v £ One officer killed, one ... v
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Tackling constraints, barriers factors/obstacles to better math and science performance/
higher enrolment by (and retention of) learners.

RN R, REBEAR LSRR ECE

 Integrate the learners’ culture, environment, traditional practices, phenomena,
day-to-day life experiences (schema) into the math curriculum (Ezeife, 2012).

UEZ RGN NI NIEE RV S0

* Recognition of math as a cultural product (Peng & Naiqing, 2014). &K I\ZF
v i B T

 Integration - would inject a breath of fresh air, meaning, relevance and even
fun, into math teaching/learning — math no longer a ‘dreaded entity’, but a
familiar, everyday endeavour or engagement’. G5 BEHE0 A —
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Math-oriented practices of African/EMILs
DB 2 R AR S B S EMILs - (fi]-5)

(Some examples - Ezeife 2012, 2014, 2016, 2019)

Traditional practice %45 52 B Math Strand  %{224r2% Math topic/concept %2 M. HEA
Use of “willow”  F“BIHI/E“4ri 22 %] Geometry & J14n &% [a] &% Construction, types and ##E. Fh2k.
to make “dream Spatial Sense measures of angles. £ &l &

catcher” frame.

Beadwork - beads (J5{¥ %) Patterning & FIE&AEL Patterns in beadwork, k81 F H

worn by the b Algebra. Colouring and ordering F{E. Eif

Anishnabe. of beads. DL i 5

Games, e.g. the  JiF#%, Data management % Jg%E #i Principles of probability, #2 5 J& ]

Olingo game/song HOlingofiixk~ #XHH  and Probability.  &HEX Games of chance, odds. JFExk 5 L2

The Spider Web ek ¥ Geometry/Spatial Sense JLfr] Geometrical shapes, Areas of JUa[ [T

(Common in the (8 HIRFEF AR A R) Patterning/Algebra /23 8] Jik two-dimensional figures, 18] & JE B TE R

students’ environment) Operations on Fractions. /A% ST A
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African & Indigenous perspective: Utilisation and implementation in specific math/science
teaching and learning research projects

PRSI R A . AEHF RS BRI H R RIS AT

* The STEM (Science, Technology, Engineering, and Mathematics)
Education Project (2012-2014),
Bl B, TREMECFHFTH

* The STEAM (Science, Technology, Engineering, Arts, and
Mathematics) Education Project — an offshoot of STEM (ongoing);
Bl Bl THE. 2R B g W H -STEMI 7r 3¢ (IEFEEAT)

 Canada-China RLP (Reciprocal Learning Project): A 7-year
(2013-2020) longitudinal study.

MER-THE B EAITH . THEH R
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The STEM Project
e Bl TR H

University of Windsor Strategic Priority Fund

(SPF) Presents

Math Camp
TSN A A2 ) W e

MATH FOR TAT
BN TH5REWR
(Math for Today And Tomorrow)

African & Indigenous Education plenary Symposium (Panel 11
paper), RLP 6th annual conference, UWindsor, Oct. 2-4, 2019



A meaningful & relevant example used in the STEM Project - Subsets, Proper
subsets, Complements of sets (Set Theory).

ECHMRBHT - 8 B8 (M (FHELIR)

* Textbook explanation of Subsets.. .35 4<xf 74 iR

* If two sets, A and B, have precisely the same elements, then they are
equal, and we write A=B. If AC B but A# B, we say A is a proper

subset of B and we write AC B. fI 2N E S A&B)FIEE—FE, T4

iM% WRAETB, HAHES, B2AEBRE T4
If A C B, there must be some element of B which is not also an

element of A; that is, there is some x for which x € Band x & A
(Long & DeTemple, 2000, p. 84).

MRARBHE T4, IABEEEEAS B TARILRX
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The Three Fires Confederacy of the Anishnabe group (Walpole Island)
Z R hL Dy = KB (FRIRIES))

A = ANISHNABE % Jg #4; I

O = OJIBWA BEEA L

O = ODAWA Bk

P = POTTAWATOMIE 545 FLAR
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CANADIAN ABORIGINALS AND THE ANISHNABE
IR AR B I 22 Je Srhr DL

AERF, Winnipeg, April 12, 2012
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The Anishnabe and component sub-groups
Z Je Jrhi UL iG e 73587
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Indigenous — w.r.t. Anishnabe (Culture-sensitive, meaningful & relevant) explanation

JEAER-Z R I (53R HAE ) iRk

PCAsincePCA,andP#A

FAPRARE 4, PR TAHPASETA

Hence, we can define a set, D, thus:

d (D} = {x|xEA andx &P}
I2AFNTAT LLE LA EEADE TX, XAt H#{EAZBRITEH

. N/B: 3 = There exists (or “there is”) {F{£;
| = such that JIf 4
€ =is an element of (or “is a member of”)
T TR
& = is not an element of (or “is not a member of”)
AR ITCE
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AERF, Winnipeg, April 12, 2012




Fundamental mode sipupim

3rd harmonic B =1

CLOSED TUBE
BHE T

The African Ogene — its direct application in sound/wave physics
(Inter-disciplinary/transfer of learning — Math and Physics) 23
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Geometry: Transversals, Parallel lines, and Angles

JUfT: Wi ~PATS A
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Nature and learner’s environment — Using a turtle shell to show transversals, parallel lines, &
angles

REREYIH WG Heascniim. ~FHT4mMm
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STEAM/BTT Examples (online)
STEAM/BBT il (Z_I)

e (Classroom lesson — Heartbeat of Mother Earth

(Grades 5 & 6): “Pilot project brings Aboriginal perspectives
into elementary classrooms”. {§ifi- HiER B E B0k (5&64EL)

* Workshop: 5th Graders bargain at the “Fur Trade and the Original
People”. #i8f: HAE 2 EAIT I R BR 5 5 FRER

» Teaching mathematics and science with the ‘Dream Catcher’.
P 1828 ) S8 - AR 7
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The Canada-China Reciprocal Learning Project

bngj('l:j JU\%gIﬁ H
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ENVISIONING RECIPROCAL LEARNING
BETWEEN CANADA AND CHINA
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The mathematics-culture book series

“BE 5 R A5

12

Drew on the day-to-day life experiences and environment of (potential) young

math learners;

RFERCEAS BN H A RN 55

These experiences used as building blocks (foundation) on which to firmly anchor

math education/development;

XL IR R A A HIBEA)

Expected - that this solid foundation would lead to the elimination of the chasm
or lacuna often perceived by students btn. their life-world and the world of

school math.

JX L5 I S LRl T AR AR IR P A B o 5 S R 2 W] 0594

It is the chasm or lacuna (gulf) that usually puts students at-risk in their

study of math in school, X 26 I0VA M| 2= 15 Y27

paper), RLP 6th annual conference, UWindsor, Oct. 2-4, 2019
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Samples from “Life and math”, “Games and math”
sub-volumes (Appendix I)

SN, “DRE

R EHEY, T|SEIMBTHI/C B P BRLE N EIBEINIE T —
., RSBBiNNEER-
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MATH KNOWLEDGE IN MATCHES
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The Bannock Cake — an example (illustration) from the learner’s
environment

PEik s SRR IR - R B 2R ARG IR R — ] 5

Suggested Ingredients: > ', .
DD 3cups all-purpose flour \
1 Egg (optional - makes softer)
2 tsp sugar
1 tsp salt
9% 13 tSp bakmg powder (Yeast -let rise) Mix dough until it is hflrd cnm_ngh
1 B e ball. Let dou nd for 10 mi re you roll out
@ o utter - cut into it ) on cookie sheet. Mix dough un hard enough to

DD 2 cups lukewarm water (optional - use kaead into a ball. Let dough stand for 10 min. before
equal parts hot water and cold milk; buttermilk; ~ ¥ou rollout on cookie sheet.
broth instead of water for more flavour) o

™ 1 cupraising, or cranberries, or chocolate
chips...

Ll

~ 4 Poke holes in the dough with a fork when g
b enough to fit on a cookie sheet and 1/2 inch (1.25¢cm)
thick.

Place dry ingredients in a bowl. Mix well.
Cut in butter, lard, etc.

P £ T

Bake for 45 minutes in a 400 degree oven

Top with your choice of fresh fruit, whip cream,
honey, chocolate drizzle, cinnamon & sugar,
Stir in water and oil. cream cheese, honey or your favourite jam!

Pictures: Hitp:/fwww.wikihow.c: d-or-Baked-Bannock
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The chameleon — illustration of ROYGBIV colours (physics), and adaptation/camouflage (biology) - from the learner’s environment.

4 Jp- ROYGBIVEIn (WEl) ALEp/Oh%e (A4se) midsE

Usambara two-horned chameleon in the Usambara mountains of Tanzania

1H 2% JE . Usambara|l] X fi{j Usambara 5 25 {4 ¢,
(Source: Wikipedia: (https://en.wikipedia.org/wiki/Chameleon)
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The chameleon — illustration of ROYGBIV colours (physics), and adaptation/camouflage (biology) - from the learner’s environment.

- ROYGBIVEi (L (WBl) Fud@p/dh%e (AE4s) HIfEE

- . _;9"

The common chameleon (Chameleon Africanus) turned black
YEmE Ak GEEak) LR
(Source: Wikipedia: (https://en.wikipedia.org/wiki/Chameleon) =



What the world stands to gain — in a reciprocal learning context: The triumph of
Mr. Peter Tabichi

HEHEMNEIER N, WRRRERAT 4 55 ey so A2 m A
(My attempts to see/link up with him)

Kenyan teacher Peter Tabichi, center, reacts after winning the $1 million Global Teacher Prize

40
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Mr. Peter Tabichi - What the world stands to gain: Illustration from the
environment - Using students themselves - Data Management & Probability

TREEr

TG - A2

S H Bk - HaEe BARER

* Olingo demonstration in Southwest University (SWU),
Chongqing, China — 2016 RLP annual conference

(Available online):

Ll

jjgtj %

DN

TREAR KR - 20164RT01 H 4F i 2l

VID 20160419 150300.mp4-Google Drive
(Here, retrieve and show the demonstration)

African & Indigenous Education plenary Symposium (Panel paper), RLP
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Mr. Peter Tabichi - What the world stands to gain — an illustration of the effective use of the environment: The
Spider Web - Concept of Partitioning

IR - 7 X ERT RS 2

Using the concept of partitioning to add and subtract fractions

F 72 X BB SR 52 =] 70 ERAY DAL _
Sample Problem: 3/4 + 5/6 (This means to add three-quarters and five-

sixths)

Solution: Represent the fractions as partitions (rows and columns) in a
large rectangle made up of smaller rectangles, in a table format.

Thus, in the table, represent the sixths (6ths) as columns, and the
quarters (4ths) as rows, thus:

l

‘Quarters

— Sixths




Teaching fractions with the Spider’s Web (Contd.)
JH SR D) SR 2 7 2

Looking at the table (big rectangle) above, we can easily see that:

. 3/4 = 18 rectangles;

. 5/6 = 20 rectangles;

. Total number of rectangles in the table = 24 (six columns x 4 rows
=6x4=24).

Hence, 3/4 +5/6 = 18 rectangles + 20 rectangles = (18+20) out of a

total of 24, that is, (18+20)/24 = 38/24 = 19/12 = 172,

Practice problem (related): Find 5/6 — 3/4 using the table (partitioning)
approach as demonstrated above for addition.




Mr. Peter Tabichi - What the world stands to gain: Illustration from the environment -
Using students themselves - Demonstration of the formation of angles J& /5 8 & B TE K

Invite 6 or 8 participants to the floor/stage for this demonstration.

#ig6-8 N L5Z

SN

Use the African ‘Ogene’ (gong or cowbell) as part of the teaching/
learning activity/tool/resource.

id

formed.

R “Ogene” (BB A4 ME N AR BT —#R 70

Use a marker to draw a resulting line — thereby showing the angle/s

1105 2 — 4% 2o, T B/ TE R £

i
e

Types of angles formed — Acute, Obtuse, Reflex? J& il A [F] Fh 28 1Y

/'

313X

- i, Pl

st
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Math is (can be) fun: Jokes/puzzles
Fen] DA AR . S35 Ak T

See how popular math is (can be)! & %5 SIS |

*A young boy walks into a convenience store and orders six chocolate bars. Putting them in a row,
he greedily chews the first bar, then the third, and finally the fifth.

—ANBEEE—FEREE, KT ASI . TR, RE0 THE -, 5=
N T

*“Excuse me”, the store owner says as the young boy turns to leave, “But you left three of the bars
you bought untouched”.

IR, RS ERIFM B, “EAR FO=saazie!
*“Yes, I know”, the boy replies. “My mom says it’s okay to have the odd candy”.
“THIE”, HEH, “HRIGWHEEaT B ARy ”

*Math anthem/songs — aimed at enticing learners.

BeFa - BAERG|FA
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Take home J21 2

Mathemagic: The age game

To play this game you must be at least 10
vears old and at most 99 years old (10 < X < 99).

Step 1: Write down your age.
Step 2: Multiply that age by 7.

Step 3: Multiply the result of Step 2 by 1443.

Step 4: Your final resultiis..... ?
Question: What happened?

Answer: My mathemagic has done
something to your age (Now, tell me what

my mathemagic did to your age).

SIS Tl AR

TR IR ELAE10-99%7 7
i, EIEE MMRIER,
VAT, 15 45 Rk DA
1443, {RExZWIZ4ERE?
i KA T4

B RMEF BRI
fﬂh"ﬁ?ﬁhﬂ‘/ = iss
fta? )

.I..
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