
 
“Déjà vu?” 

Are we really teaching math differently? 
 
U.S. textbooks from 1832 - 1954 reveal how mathematics 
education has changed and not changed for 170 years.   
 
 
 
"Teaching is not telling, learning is not memorizing. 
Teachers are being asked today to teach in ways they 
have never learned." 

Dr. Carol Thornton, ISU 



1.  What is the obvious? (one’s first look at an old text) 
 
2. What can we learn about math education of the time 

by reading the Prefaces of old book?  
 
3. How has instruction of a few selected topics changed 

over the past 200 years? 
 
4. How has mathematics curriculum changed?  

What’s really new?  What’s really old?  What’s really  
interesting? 

 
5. Is there anything else to consider? 
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What is obvious? 
 
Light weight! 
 
Very few pictures, diagrams, or illustrations 
 
Lots of word problems! All appropriate for the time. 

Who says they didn’t teach problem-solving? 
 

Historical notes and supporting information 
 
 

 

   Déjà vu presentation    5/03    page 3 



“The mode of teaching arithmetic, and the text-books, used for 
the purpose, in a great portion of our country, are radically 
defective. Much of arithmetic is practised at school, but little is 
learned. The scholar is put to ciphering without adequate mental 
preparation, and is referred to the direction of rules, whose 
phraseology and principles are to a learner equally obscure. By a 
tedious course of practice, perhaps he acquires a certain 
mechanical dexterity in performing operations; but no sooner does 
he enter upon the business of life, than he abandons the rules of his 
book, and, in his own way, learns so much of arithmetic as his 
occupation requires.” 
 
 
North American Arithmetic, F. Emerson, Boston, January 1832 
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“Note to teachers:  
It will be most advantageous for young scholars, to go through 

with all Oral Arithmetic before they enter upon the Written 
Arithmetic.. . .  

Learners should not be confined to any form of expression in 
solutions – their reasoning should be their own. By a little practice, 
they will acquire an astonishing acuteness of apprehension, and 
facility of expression.” 

   
North American Arithmetic, F. Emerson, Boston, January 1832 
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The Pestalozzian School, circa 1830: 
"This method of education which developed the learner by his being an active 
participant in the learning process and not a passive recipient of unrelated facts.   
 

The pupil was taught to think - -  not what to think. The function of the teacher was 
to furnish materials and occasions to stimulate this process, geared to the 
capabilities of the individual child.  Instruction followed the path of 
development, and under no conditions would there be progress until the current 
parts of the subject had become the intellectual possession of the learner.  The 
rate of progress was determined by development and not by a schedule of lectures. 
 

Starting with the needs, desires, and the demands of actual living, the learner 
was lead to associate the work of the body with that of the mind; to correlate 
industry and study; and to combine the workshop with the classroom. 
 

It was necessary for the teacher to gain the confidence and the love of the 
children as he attempted to call forth all of the facilities which the student 
possessed.  The progress was from within and not without the child, who learned 
by his own experiences and the feelings and the thoughts which these suggested 
to him. 
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The choice of subjects and the rate of progress was depended on the child, as the 
object of the school was to develop and not to teach by rote memory."  

 
 “Within the past few years, a radical change has taken place in 

the ideas respecting instruction in Arithmetic. The formulas of 
Mental Arithmetic are now applied to the solutions of questions in 
Written Arithmetic, and instead of problems for illustration only, 
sufficient work is required to give accuracy, rapidity, and a 
complete familiarity with commercial transactions. Puzzles and 
improbable conditions are almost entirely discarded, and questions 
emphatically practical are now desired. Pupils are taught to reason 
from cause to effect rather than follow the blind direction of rules, 
to walk unaided rather than to be carried like deformed cripples. 
 Most text-books on arithmetic contain a paucity of problems, a 
large amount of theory, but little practice, much of the why, but 
little of the how, and the more complex subjects are thrust upon the 
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attention of the pupil before his mind is sufficiently developed to 
mast them.” 
Felter’s Grammar School Arithmetic, S.A. Felter, Sept. 1868   
  “Arithmetic is probably one of the most poorly taught of the 
common school branches. The texts in common use are chiefly at 
fault. They burden the learner with so great a number of minor 
details and useless applications as to render it impossible for him to 
unify the lesser truths about the greater. Thus the pupil fails not 
only of a competent practical knowledge of the subject, but also of 
the highest discipline which is the outcome of mastery alone.” 
 
    Common School Arithmetic, Bothwell Graham, 1895 
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“The present reaction against Arithmetic as a school study is 
perhaps due partially to irrational teaching and partly to the 
growing tendency to make things interesting to the learner by 
making them easy…  In view of the present cry “for things, not 
abstractions,” – as if things apart from abstractions, the mind’s 
action upon things, were the only reality, - there is urgent need of 
giving Arithmetic its rightful place and having it taught on sound 
psychological principles. … There has been much nonsense uttered 
by those who are clamorous for “content” studies as opposed to 
“form” studies. How is it possible to separate form and content, 
and regard the one as good in itself as the other as, at best, a 
necessary evil?” 
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Public School Arithmetic, McClellan and Ames, June, 1897 
 
 

“The treatment of arithmetic is in line with what is believed to 
be the true idea of number and numerical operations as developed 
in McLellan and Dewey’s Psychology of Number – a work which 
has caused more stir among teachers, and elicited a greater number 
of favorable opinions, than any other pedagogical book of the day. 
… A false idea of number hinders the normal action of the mind, 
dulls perception and reason, cultivates habits of inaccurate and 
disconnected attention; in a word, makes the subject all but 
worthless as a means of mental discipline. 

…The pupil is not perplexed with numerous “rules and cases”; 
he grasps the idea of a number as a measurement, and all the 
“rules” referred to simply require the use of the one underlying 
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principle. In fact, the pupil is constantly passing from ideas to 
principles and “rules” which he formulates for himself. 
 
Public School Arithmetic, McClellan and Ames, June, 1897 
 

“Arithmetic is neither philosophy nor poetry, and yet it is both. 
Poetry is numbers, and arithmetic is practical philosophy. Men have 
dealt practically with material things from the beginning and have 
evolved rules by which to effect their ends. They counted and valued 
their flocks, and weighed and measured their other possessions. The 
old knowledge was enlarged, its form was adapted to the new 
conditions, and this body of knowledge grew into an indispensable 
art. Theories were tested by experience, useful facts were 
systemized, and arithmetic became a science as well as an art.  Man 
is the measure of all things, and as a measure has imposed himself 
upon them. 
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This book is practical arithmetic because it is based on 
experience, not abstractions. The pupil is taught how to apply 
arithmetical principles to everyday affairs. …” 

New Practical Arithmetic, Edwin Luckey, 1899 
 

 “The aim of arithmetic in the schools is not merely to give 
expertness in the various arithmetical processes. It is quite as much 
to lead the student habitually to consider quantitative relations in 
his environment, to develop his mathematical sense to that he will 
readily proportion means to ends in the practical affairs of life. The 
best problems are those that kindle his interest by dealing with the 
facts of his experience or of his other school studies. …The 
mathematics class is a place for instruction – not merely for testing 
or lesson-hearing.” 
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Mathematics for the Eighth School Year Adapted to the Illinois 
State Course of Study, D. Felmley, 1903 
 
 
 
 

“Excellence in mathematics teaching and learning cannot wait. 
We must prepare knowledgeable students of mathematics. We 
must develop flexible and resourceful problem solvers for the 
future. We must eliminate classrooms in which only a few students 
gain access to the best mathematics teaching and learning we have 
to offer.” 
 
 
 

Lee Stiff, Immediate Past President, NCTM 
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Notices Magazine, August 2002 
 
 
 
 
Tell a child what to think,  

and you make him a slave to your knowledge. 
 
Teach him how to think,  

and you make all knowledge his slave. 
 
          Henry A. Taitt, 1982 
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A common characteristic of math texts (for at least 170 
years) is the goal of teaching children how to think (not 
simply follow rules) and problem-solving of “real-life” 
problems. 
MATHEMATICS   EDUCATION   MUST – 
 
Shift Mathematics to an engaging activity 
 
Create and Bolster Public Attitudes 
 
Change its focus from skills to power 
 
Increase its use of technology in problem-solving 
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Shift its focus from arbitrary rules to the science of 
patterns. 
           Larry Campbell 
           SW Missouri State U 
“Students today can’t prepare bark to calculate their problems. 
They depend upon their slates which are more expensive. What 
will they do when their slate is dropped and it breaks? They will be 
unable to write!” 
        Teachers Conference, 1703 
 
 
 
 
 
“Students today depend upon paper too much. They don’t know 
how to write on slate without chalk dust all over themselves. They 

   Déjà vu presentation    5/03    page 16 



can’t clean a slate properly. What will they do when they run out 
of paper?” 
        Principal’s Association, 1815 
 
“Students today depend too much upon ink. They don’t know how 
to use a pen knife to sharpen a pencil. Pen and ink will never 
replace the pencil.” 
       National Association of Teachers, 1907 
 
 
 
 
 
 
“Students today depend upon store bought ink. They don’t know 
how to make their own. When they run out of ink they will be 
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unable to write words or ciphers until their next trip to the 
settlement. This is a sad commentary on modern education.” 
       The Rural American Teacher, 1929 
 
“Students today depend upon these expensive fountain pens. They 
can no longer write with a straight pen and nib (not to mention 
sharpening their own quills). We parents must not allow them to 
wallow in such luxury to the detriment of learning how to cope in 
the real business world, which is not so extravagant.” 
          PTA Gazette, 1941 
 
 
 
 
“Ball point pens will be the ruin of education in our country. 
Students use these devices and then throw them away. The 
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American virtues of thrift and frugality are being discarded. 
Business and banks will never allow such expensive luxuries.” 
          Federal Teacher, 1950 
 
“Common Sense tells us that if calculators are approved and made 
available too early, many capable students will resist doing the 
arduous paper and pencil practice that is necessary to develop the 
mental skills of arithmetic.” 
        Los Angeles Times, 1991 
 
 
“Students today depend too much on calculators. They’ll never 
learn their basic facts. What happens if their calculator breaks? 
They’ll be unable to think on their own.” 
        Too many to mention, 1995 
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“Students today depend too much on computers…” 
 
“Students today depend too much on the Internet …” 
“There is no reason anyone would want a computer in their home.” 
         Ken Olson, 1977, President 
         Digital Equipment Corp. 
 
“I think there is a world market for maybe five computers.” 
         Thomas Watson, 1943 
         Founder & Pres., IBM 
 
“80 megabytes of memory should be enough for anyone.” 
         Bill Gates, 1981 
         Founder & CEO, Microsoft  
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“Books will soon be obsolete in schools . . . It is possible to teach 
every branch of human knowledge with the motion picture. In 10 
years, our schools will be completely changed.” 
         Thomas Edison, 1913 
Impact of Technology on the Mathematics Curriculum 
 
• Some mathematics becomes more important because 

technology requires it. 
 
• Some mathematics becomes less important because 

technology replaces it. 
 
• Some mathematics becomes possible because 

technology allows it.  
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Bert Waits 

 

 
1907 text contained historical notes with problems: 

“The coins circulated in the US after the revolution were mostly 
Spanish; gold doubloons, and silver dollars, halves, quarters, eighths 
(bits), and sixteenths (picayunes). In 1785, Congress, at Jefferson’s 
recommendation, voted to adopt for the US the Spanish dollar, but 
to divide it decimally into dimes, cents, and mills. In 1792, the US 
mint was established. At the recommendation of Hamilton, the dollar 
was made to contain 371.25 grains of pure silver, as the silver dollar 
does today. In fixing the weight of gold coins, gold was accounted 
fifteen times as valuable as silver. 

Since 1866 the metric system has been legalized in the US. Our 
coinage is partially based upon it. The 5¢ nickels (marked with a 5, 
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not with a V) are 2 cm diam. and weigh 5 grams. The dime weighs 2.5 
grams; the quarter weighs 6.25 g; the half-dollar weighs 12.5 g.  
How many nickels equal in weight 100 silver dollars?  How many 
nickels laid side-by-side make a line as long as 100 silver dollars?” 
1834 Historical note:  

“In new England, Virginia, Kentucky, and Tennessee, 1/6 of a 
dollar is called a shilling.  In New York and North Carolina, 1/8 of a 
dollar is called a shilling.  In Pennsylvania, New Jersey, Delaware, & 
Maryland, 2/15 of a dollar is called a shilling.  In South Carolina and 
Georgia, 3/14 of a dollar is called a shilling. In Canada, 1/5 of a dollar 
is called a shilling.  How many cents and mills (what decimal of a 
dollar) in a New England shilling?  Change 13s. 6d., of the old 
currency of New England, to Federal money.  Change L 25, 17s. 8

  
3
4

 d., 

of the old currency of New York to Federal money. 
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 Federal money is the national currency of the US. Its 
denominations are, the MILL, the CENT, the DOLLAR, and the 
EAGLE.  In commerce, we express eagles in dollars, and dimes in 
cents. For example, instead of saying 2 eagles and 5 dollars, we say 
25 dollars; and instead of saying 3 dimes and 4 cents, we say 34¢.” 
Counting and Place value: 
1834:  group dots enclosed in boxes  
 
 
          10     1 
 
 
     100

• • • • •      • • • • • 
• • • • •      • • • • • 
• • • • •      • • • • • 
• • • • •      • • • • • 
• • • • •      • • • • • 
• • • • •      • • • • • 
• • • • •      • • • • • 
• • • • •      • • • • • 
• • • • •      • • • • • 
• • • • •      • • • • • 

• • • • •
• • • • • •

 

1899:  bundles of 10 a
 
 

 

 

nd single sticks as 1 
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       “one ten and four ones are fourteen” 
 
 
 
Today: base 10 blocks 
Fractions:  
1834: Here we see 1/4 of 3 boards placed over 3/4 of 1 board. 
Suppose the fourths seen in the 3 boards should be placed together 
end-to-end – is it not plain, they would make 3/4 of 1 board? 
 
 
 
 
1/2 of 3/4 is equal to what part of 1? 
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1899: Carrie has 1/4 of an orange; Lucy has 1/2 of an orange; 
together, they both have    . 
 
 
 
1834:  
Two men started together and traveled on the same road, at the 
rate of 7 miles an hour: but one of them rested 1 hour in every 3 
hours, and the other rested 1 hour in every 4 hours.  How far apart 
were they, at the end of 12 hours? 
 
Gould and Davis entered into partnership for one year. Gould’s stock, 
at first, was only 500 dollars, but at the end of 5 months, he put in 
150 dollars more. Davis’s stock, at first, was 600 dollars, but at the 
end of 9 months he took out 200 dollars: at the end of the year, it 
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was found they had gained 682 dollars 50 cents. What was the gain 
of each partner? 
 
A certain toper drank 1 gill of rum every forenoon, and 1 in the 
afternoon, for 6 years; in consequence of which, he died.  How many 
hogsheads did he drink? 
1864:  
How many times will the driving wheels of a locomotive revolve in 
going from Jersey City to Rahway, the distance being 18 mi. 6 fur., 
supposing the wheels to be 12 ft. 3 1/2 in. in circumference? 
 
 
A man bought a span of horses for $350, on 6 months credit; he kept 
them 2 months at an expense of $30/month; he then sold them at an 
advance of 18 per cent, and took a note payable in 8 months, which 
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he discounted at a bank to meet his own note, when it became due; 
did he make or lose by the transaction, and how much?  
 
 
 
 
 
1908: 
In canal engineering it is found that the earth’s surface curves down 
from a tangent eight inches to the mile; what is the diameter of the 
earth? 
 
Because of the shape of the earth, the range lines converge as they 
extend north. To correct the errors in the width of townships, at 
intervals of about 30 miles a new measurement is made from the 
meridian, and a new section of township corners established fully six 
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miles apart. Such correction parallels are seen in the large maps of 
Illinois on the north line of townships 6, 10, 15, 20, etc., in the third 
survey district. Is the need of correction parallels greater in 
Minnesota or in Arkansas? 
 
At Bloomington, IL on Sept. 1, 2.08 inches of rain fell. How many tons 
to the acre?  (1 cu. ft. of water = 62 1/2 lbs.) 
1834:  
factoids: “The term, per cent, is an abbreviation of per centum, and  

signifies, ‘by the hundred’.” 
 
humor: “If 11 young men can become fools by drinking 6 bottles of  

wine at $3 a bottle, what would it cost a dinner party of 25, to 
become fools in like manner?” 

 
old stuff: Duodecimals are compound numbers, the value of whose  
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denominations diminishes in a uniform ratio of 12. They are 
applied to square and cubic measure. The denominations of 
duodecimals are the foot (f), the prime or inch (‘) the second (‘’) 
the third (‘’’) the fourth (‘’’’)  the fifth (‘’’’’) and so on. 
Accordingly, the expression, 3 1’ 7’’ 9’’’ 6’’’’ denotes 3 feet 1 prime 
7 seconds 9 thirds 6 fourths. 

 
1864  
history: “The Supreme Court Rule for computing interest on bonds,  

notes, &c., when partial payments have been made, is used by the  
Supreme Court of the US, and by all States with the exception 
of Connecticut and New Hampshire.” ( Connecticut Rule and New 
Hampshire rules followed) 

 
old stuff:   

“Evolution is the method of finding the root of a given power or  
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number, and is the reverse of Involution. Involution is the 
method of finding any power of a given number.” 
 
“The terms of a ratio are antecendent and consequent, and taken 
together they are called a couplet.” 

 
 
1864 application: “A vessel sailing on the equator finds the  

difference of time between two observations to be 1 h. 20 mi. 
slow; in which direction is the vessel sailing, and what is the 
number of English miles which it  has sailed during the time?” 

 
 
1908 applications:  

 “Gold is 19.36 times as heavy as water. How thick a slab of gold 
covering your desk could you lift?” 
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1908 memorization: “Skill in calculation largely depends upon ready command of 
certain important facts like the multiplication table, the aliquot parts of 100, the 
squares of numbers to 25. Many ratios should be memorized like 3.1416, the ratio of 
the circumference of a circle to its diameter, 5280, the ratio of the mile to the foot. 
The following ratios should have been learned by this time: 
5280   320   20.67  25   0.92 
5760   63360  1.29   16   76 
7000   43560  23.8   268.8  39 
480    640   19.3   7920  62 ½  
437 ½    160   4.8665  11/14  7.92 
24    80   3.1416  3 1/7  36 
20    231   .7854  24 ¾  19.36 
12    31 ½   385.8  9/10   2150.42 
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16 ½    23.22  39.37  3 15/16  1 ¼  
198    25.8   27   15.432  2 1/5 
30 ¼    412 ½   57 ½    13.6   360 
365.2422  29 ½   .5236  365 97/400  
1.732   .433   11/21  .0078  .7071   
 
 
1908 factoids: “Our standard yard is a certain length  

marked on a metal bar kept at Washington. Copies  
have been furnished to the several states, and by them to the 
county clerks. This yard is a copy of the British standard, which 
by Act of Parliament in 1760 was declared to equal 
360000/391393 of the length of the pendulum beating sec. at 
sea level in London.” 

 
“The Winchester bushel, the U.S. standard, is a cylinder 18 ½” in 

diameter, 8” deep. Compute the number of cubic inches in a 
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bushel.  For rough estimate, we count 1 ¼ cu. Ft. equal to a 
bushel. What is the error of estimate?” 

 
 
 
 
Beberman text, 1962:  
“The unofficial score of a nation in the Olympic Games can be found 
by the following formula. 

S = 10x + 5y + 4z + 3w + 2r + t 
In this formula 
   x = the number of first places 
   y = the number of second places 
   z = the number of third places 
   w = the number os fourth places 
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   r = the number of fifth places 
   t = the number of sixth places 
   S = the total score of the nation 
The right member of this formula is an example of a polynomial. 
 
Bebermans’ text contains two history sections entitled “The Story of 
Algebra,”  Part 1 and Part 2, which give in brief form some ideas of 
how algebra has developed over the centuries.  For example, 
 
“An algebra problem appeared in a book written in Egypt 5000 years 
ago and was copied into another book about 3500 years ago by a 
scribe named Ahmes. Ahmes wrote on a coarse paper called papyrus, 
and part of the book that he copied is still in existence. One of the 
problems in his book as we might state it is: 
If one seventh of a number is added to the number, the sum is 19. 
As Ahmes wrote it: 
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Aha (heap), 1/7 of it added to it, becomes it: 19. 
It is interesting to see how the Egyptians solved this problem … 
 
And, of course, the problem that Beberman made famous: 
“If a cricket chirps 100 times a minute, how fast does an ant run? 
Old texts have oral and written exercises, drill problems, 
self-assessments, and tests.  Many test questions could 
be used today:  “Propose a problem that could be solved 
by multiplication.  How could a question in division be 
solved by subtraction?”  (1834)    I found no indication 
how student responses were evaluated. 
 
“Assessment is no value at all if it does not measure the 
things we value, the goals and objectives that we agree 
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on.  The task is to make the meaningful measurable, not 
to make the measurable meaningful.” 
      Dr. Shirley Hill (UMKC) 
 National Summit on Math Assessment, April, 1991 
 
By my observation, old & new math texts have these commonalties: 
• Emphasis on problem-solving of “real-life” problems, with indication 

that material is in sync with current technology 
• Goal to help student understand how to think, not just follow rules 
• Mixture of drill, review, and challenge problems 
• Good explanations of “rules” and terms 
• Both oral and “journal” assignments 
 
Old texts: 
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Lack of illustrations/pictures;  not organized for “daily” lessons;  
much smaller and easier to handle;  rich in historical notes 
 
New texts:  
Have few historical connections; many colorful/stimulating pictures; 
usually larger and “heavy:”  
 
Where can you find old math texts?  

The Math Library in Altgeld 
 
Where can you find a copy of all my transparencies for this talk? 
 www.math.uiuc.edu/~castelln
 
How do you contact me for suggestions/comments about this talk? 
 Castelln@uiuc.edu  or 265-5514 
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Nice intro to Pestalozzi's work at  
www.infed.org/thinkers/et-pest.htm
There seems to be a direct line from current curricular ideas back to 
Dewey, and possibly through Pestalozzi to Rousseau. 
 
Others who influenced math education: 
George Polya, Dina van Hiele-Geldof and Pierre van Hiele 
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