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Plan of talk
wBrief description of the graduate mathematics course

wWorks of four students from the most recent class

• An 1870 arithmetic text in the Cherokee language 
• Is Number Stories of Long Ago (1915) by David Eugene Smith 

ethnomathematics?
• Comparing Geometria Plana y del Espacio (1915) and Plane and 

Solid Geometry (1913), both by G.A. Wentworth and David
Eugene Smith

•  A story problem about sharing bread: Its 7th century Arabic 
origin and its appearance in other locations

wFinal remarks  



wBrief description of the graduate mathematics course

From the NMSU Course Catalog

A study of the history of the mathematics taught in 
American schools, including an examination of authentic 
original textbooks and the changes in their content and the 
approach to the subject over time, together with writings of 
people who have influenced the development and changes 
of mathematics education. Theories of learning 
mathematics, and current issues in mathematics education.



wBrief description of the graduate mathematics course

From the NMSU Course Catalog

A study of the history of the mathematics taught in 
American schools, including an examination of authentic 
original textbooks and the changes in their content and the 
approach to the subject over time, together with writings of 
people who have influenced the development and changes 
of mathematics education. Theories of learning 
mathematics, and current issues in mathematics education.

Three parts: Readings, Book reports, Final projects



*Readings
passed out one session and discussed at the next session

*Book reports
Early in the course, each student reads and makes an 
informal spoken report to the class on an old book (from 
an antiquarian collection and/or an online book).

What math was presented in your book?
Who was the intended audience?
What was the purpose of teaching math?

A book report is a student’s first major assignment. It is 
presented orally and rather informally to the class, and it 

can be lengthy (up to 30 minutes). 

(We will briefly see a book report today)



*Final Project

Find something in your book that is interesting to you and
formulate a research question which you address in
your project.

Present it in a 15-min talk at the end of the semester.

And with continued work, submit it to a conference or
make it into an article to submit for publication.

Final projects are presented at a mini-conference at the end of 
the semester, open to the university community. They are 15 
to 20 min in length. Students who do not present at the mini-
conference do not receive a grade of A in the course. 

(We will briefly look at three final projects today)



wWorks of four students from the most recent class (2017)

1. A book report

Elementary Arithmetic in Cherokee and English,
Designed for Beginners 

by John B. Jones
1870

A Book Report by Robin Hastings

ᎣᏏᏲ (Osiyo)
(hello in Cherokee) 





P R E F A C E

It has long been deplored that that portion of the children
of this Nation, who do not speak English, have been com-
pelled to lose entirely the benefits of our Public Schools,…

…As one step toward remedying this evil, the National Coun-
cil, in November, 1869, appointed…a Committee to select an 
Arithmetic, Geography, and History, to be translated, and
published in both the Cherokee and English languages.  The
Committee has found no Arithmetic suitable to be wholly
translated.  The work of translation having been entrusted
to my hands, I have consulted various authors, and have 
prepared  much of what follows especially for this volume….

May [this little work] prove, to that portion of the people
who speak the Cherokee language only, the key to unlock
the science of Arithmetic.

JOHN B. JONES



Mr. Hastings’ report focuses on Sequoyah (c. 1770-1843), who 
invented the Cherokee alphabet (a syllabary of 86 characters), the 
Cherokee people and their history.
He describes the Trail of tears, the forced relocation of Native 
American peoples from their ancestral homelands in the Southeast 
USA to “Indian Territory”, land designated for their use in what is now 
Oklahoma.

The present Cherokee Nation in NE corner of Oklahoma



What makes this book interesting?

�It contains  rules and examples in Cherokee, each 
followed by translation into English. 

�The definitions and rules are clearly written.

�The examples given mostly derive from white 
culture, but could have been appropriate to the 
Cherokee, who by 1870 had assimilated many 
aspects of white American culture. 



Addition



Addition in Cherokee



ᏙᎾᏓᎬᎰᎢ (Donadagvhoi)
(Goodbye)



2. A final project: 
Was David Eugene Smith the first Ethno-mathematician? An 
Examination of Number Stories of Long Ago (1915) (Breanna
Desbien)

Was 
David Eugene Smith 

the first 
ethno-mathematician?

An Examination of 
Number Stories of Long 

Ago [1919] 
Breanna Desbien

May 2017



Biography of D.E. Smith
January 1860-July 1944

Obtained Ph.D. in 1887 from Syracuse University.

He was the Mathematical Association of 
America President in 1920. 

He wrote many mathematics textbooks and 
pieces on the history of mathematics.







Number Stories of Long Ago: 
Map of Characters

Key

Ch. 1 Counting

Ch. 2 Writing

Ch. 3 Writing

Ch. 4 Writing

Ch. 5 Adding

Ch. 6 Multiply

Ch. 7 Divide

Ch. 8 Fractions



Character Timeline

c. 1 650 BC c. 780 CE 

Ahmes:
Oldest

Math Text 

Menes

An-Am

Hippias

Chang

Lugal

Daniel

Titus
Gupta

Mohammad:
Arabic numerals

GerbertWu?

Cauis Recorde

Johann:
Plus and Minus

c. 1 460

Cuthbert

c. 1 1 70

Leonardo:
Arithmetic

c. 1 642

Calandri

Van 
Roomen

Michael

Heron ?

Jakob

Stevin

Ching



Al Khwarizmi c. 780 CE

“He believed that [Hindu 
numerals] were better 

than the ones the Arabs 
used, and so he wrote a 

book about them.” pg. 39

“He is best known for 
having written the first 

work bearing the name 
‘algebra’.” pg. 170Vol 1



Leonardo Fibonacci c.1170

“When he became a man he 
described [Hindu numerals] in 
a book which he wrote, and 
this assisted in making them 

known.” pg. 40

“The first great mathematician 
of the 13th century, and indeed 

the greatest and most 
productive mathematician of 
all the Middle Ages…” pg. 214Vol 1



Johann Widman c. 1460

“When Johann became a 
man he wrote an arithmetic, 
and in this he used the signs 

for plus ( + ) and minus         
( — ).” pg. 69

“He wrote the first important 
German textbook on 

commercial arithmetic, and 
in this appear for the very 

first time the signs + and -…” 
pg. 258

Vol 1



“Seki grew up to 
become the greatest 

mathematician of 
Japan…” pg. 55

“[He] is known to have 
written a work called the 

Kai Fukudai no H in 
1683.” pg. 477Vol 2



Conclusion

Is D. E. Smith an ethno-mathematician? 
I think so.

Is D.E. Smith the first ethno-mathematician?
I believe so, or at least the first
ethno-mathematician whose 
work is accessible to children.



3.  A final project: Comparing Geometria Plana y del Espacio
(1915) and Plane and Solid Geometry (1913), both by G. A. 
Wentworth and David Eugene Smith (Jose Terrazas-Reyes)

Plane and Solid Geometry
Comparison of English and Spanish editions by George Wentworth and David 
E. Smith

JOSE TERRAZAS-REYES



Research Question

´Was the quality of the book and the level of 
difficulty preserved in the Spanish version after 
translating from English to Spanish?



Covers



Title Page



Table of Contents



Table of Contents



The translator has adopted some 
terms and expressions, such as 
perpendicular bisector and bisectrix
(the Academy brings bisect), which, 
although unusual or little used in 
Castillian, are indisputably useful and 
can not be labeled as incorrect. He 
has also followed the English and 
North American system of writing 
the abbreviations referring to 
decimals after the complete number 
and not after the integers: 4.36 km., 
and not 4 km, 36.



Common Symbols and Abbreviations



General Comparison Slides



General Comparison Slides



Terms and Definitions Comparison







Advanced Geometry



Advanced Geometry



Conclusions
´ Both books were printed in the United States

´ The translation is effective and accommodated to the needs of the Spanish 
language

´ The units were changed from the standard US system to the metric decimal 
system

´ Places from the US were changed in the Spanish version

´ The content on two matching pages is the same, preserving the page 
numbers

´ Whenever the units and quantities are changed, the pedagogical content 
on both versions is the same

´ The exercises have the same difficulty level 

´ Both versions have the same theorems and propositions

´ The Spanish version is as good as the English version



Thank you

´Gracias



4.  A final project: A Story Problem about Sharing Bread: 
Its 7th Century Arabic Origin and its Appearance in other 
Locations (Abeer Alsaedi) 





The Loaves of Bread Puzzle
which seems to have first been asked of Ali-Ibn-Abi Talib, the 4th caliph of early Islam (600-
661 AD).  
There were two men having a meal. The first man brought 5 loaves of bread, and the second
brought 3. A third man, Ali, came and joined them. They together ate the whole 8 loaves. As 
he left, Ali gave the men 8 coins as a thank you. 

The first man said he would take 5 of the coins and give his partner 3, but the second man 
refused and asked for half of the sum (i.e., 4 coins) as an equal division. The first man refused.

They went to Ali and asked for a fair solution.  Ali told the second man (who contributed 3 
loaves), “I think it is better for you to accept your partner‘s offer.“ But the man refused and
asked for justice.
So Ali said, “Then I say that the man who offered five loaves takes 7 coins and the man who
offered three loaves takes one coin. 

Can you explain why this was actually fair?





Names for the Puzzles

§ The Partnership
§ Dinner for Three
§ The Three Travelers
§ The Stranger's Dinner
§ Three Hobos, Three Loaves, and Dollar

In terms of mathematics :
§ Mathematical Recreations
§ Mental Arithmetic 
§ Decision of dispute
§ Unequal Sharing 



Timeline of the Puzzle















We have seen snippets of the work of four students who took the History and
Theories of Mathematics Education course, one book report and three final 
projects:

• An 1870 arithmetic text in the Cherokee language (Robin Hastings)

• Is Number Stories of Long Ago (1915) by David Eugene Smith
ethnomathematics? (Breanna Desbean)

• Comparing Geometria Plana y del Espacio (1915) and Plane and Solid
Geometry (1913), both by G.A. Wentworth and David Eugene Smith 
(Jose Terrazas-Reyes)

•  A story problem about sharing bread: Its 7th century Arabic origin and
its appearance in other locations (Abeer Alsaedi)

Final Remarks



This is clearly a different kind of course. 

There are three aspects regarding how the material the students
study is chosen:

1. The math included in the materials is not above the heads of 
the students.

But the math doesn‘t have to be at a very high level. There is
much more to pay attention to: The historical context of the
material. 
For example, in the nineteenth century zero was not a number. 
Addition was not  an operation, but something you do with 
numbers.  And the content of each book was different, depending 
on the social and economic position of students in the society at 
the time, and what they needed to learn.

So in preparing book reports and projects, students also learn
about the history of mathematics. 



2. In working with the material for book reports, students become familiar with
the social, cultural,  and political structure of the times in which their books
were written.  For example, books written for women, or written during the
Civil War.

It is interesting to see how students choose their books for book reports, and then, 
how they often go from them to their final projects.  

Native English speakers often choose English texts. Other speakers e.g., 
Chinese/Arabic/Spanish, often choose texts in their native language.

Many Hispanic students in the class were very sensitive to the possiblity that 
material for Spanish-speaking children is made less challenging.



3. The personal interest of a student in the topic is needed, as
projects require hours of work. A student‘s interest is strongly
correlated with the product he/she produces.

Students are given choices from scores of old books, from my
personal collection and from the internet.

They don‘t have complete freedom; it is a one-semester course so I 
have to keep them on track.

Students who want to continue to work on their projects may
continue with independent study. Several have done this and their
work has resulted in published articles.



The plan is that the course will be offered again in Fall 2020. 



The plan is that the course will be offered again in Fall 2020. 

Thank you!





From Ray’s 
Arithmetic Third 
Book Practical 
Arithmetic by 
Induction and 
Analysis (1857)




