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    Humanity’s path from the felt to the counted is the quiet drama at the heart of The Number Concept: Its Origin and Development by Levi L. Conant. This classic study asks how communities name, group, and compare quantities before formal mathematics emerges. Conant examines how numerical ideas arise within language and custom, tracking the ways people mark off fingers, heaps, and days until stable counting patterns take hold. The book treats numbers not as universal abstractions given in advance, but as cultural achievements that take shape through practice. In doing so, it frames numeration as both a mental tool and a social artifact.

The work belongs to the history of mathematics and early anthropology, offering a comparative survey rather than a theoretical treatise. First published in 1896, it stands firmly in a late nineteenth‑century intellectual milieu that sought systematic accounts of human knowledge across cultures. Conant, an American mathematician, gathers reports from linguists and travelers of his day to assemble a cross-cultural picture of counting. Readers encounter a study grounded in philological observation and descriptive cataloging, attentive to the vocabulary and structure of number words. The result is a reference-minded, historically rooted examination of how numeration practices take shape in diverse settings.

At its core, the book traces how counting systems develop, stabilize, and diversify, moving from small, concrete tallies to more abstract and extensible schemes. Conant surveys number words, tally methods, and base choices, noting patterns built on five, ten, or twenty, among others. Rather than pressing toward advanced arithmetic, the narrative lingers on the early architecture of numeration—how sequences get named, where they reset, and why certain groupings persist. The voice is measured and documentary, stitching together examples to reveal regularities without sensationalism. Readers should expect careful comparisons, historical context, and a steady, empirical pace rather than dramatic conclusions.

Several themes animate the study. Language acts as a scaffold for thought, shaping how quantities are grouped and extended; bodily counting and object tallies often serve as first supports. Social needs—trade, timekeeping, inheritance—encourage stable number vocabularies and broader ranges. Base systems reveal cultural preference and practicality, with quinary, decimal, and vigesimal patterns recurring for tangible reasons. Conant emphasizes that the earliest steps of numbering are neither trivial nor uniform, and that durable structures arise from repeated use. The book thus highlights a continuum from immediate, perceptual grouping to conventional systems that enable comparison, memory, and the coordination of communal life.

Modern readers may find the book valuable both for its synthesis and as a document of its era. It gathers a wide span of observations that still inform conversations in ethnomathematics, cognitive science, and linguistics about how number concepts take root. At the same time, its nineteenth‑century perspective brings terminology and assumptions that warrant critical awareness. Engaging with the text today invites reflection on what counts as evidence, how cultural contact shapes data, and how scholarly frameworks evolve. The enduring appeal lies in its insistence that numerical understanding is learned, shared, and historically situated—not merely an abstract given detached from human experience.

The experience of reading is cumulative and comparative. Conant assembles examples from many languages and communities, juxtaposing them to reveal recurrent strategies: incremental naming, regrouping around salient totals, and extensions that balance economy with clarity. The prose favors clarity over flourish, explaining terms and patterns before proceeding to contrasts and exceptions. Instead of prescriptive theory, the book offers a layered mosaic, allowing readers to grasp both the variability and the underlying regularities of counting practices. This methodical approach makes the work accessible to general readers with curiosity about numbers, while providing a structured resource for students of mathematical history.

Approaching the book today is an invitation to see numbers as living instruments shaped by need, memory, and speech. Conant’s survey encourages readers to notice the human choices embedded in every counting scheme: where to pause, what to group, how to move beyond immediate perception. It also models a comparative habit of mind—one that seeks patterns without erasing difference. Read with attention to its historical context, the study opens a path to thinking about mathematics as a cultural endeavor whose foundations are as practical as they are profound. The journey begins with simple counts and culminates in shared structures that make thinking together possible.
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    Levi L. Conant’s The Number Concept: Its Origin and Development surveys how human societies conceived, named, and used numbers from the simplest notions to formal systems. Drawing on linguistic materials, traveler and missionary reports, and historical sources, Conant sets out to describe, not judge, the stages by which counting emerges and expands. He defines the number concept as the mental and linguistic apparatus enabling enumeration, calculation, and notation, and narrows his focus to cardinal numbers, numerals, and operations. The opening chapters outline methods, terminology, and scope, stressing the dependence of numerical ideas on language and custom, and framing the inquiry as a comparative, ethnographic history.

The early survey examines peoples whose number vocabularies stop at very low limits, sometimes distinguishing only one, two, and many. Conant catalogs expressions that extend counting by compounding or by reference to objects, fingers, or groups. He notes the reliance on concrete aids such as pebbles, knots, and notches, and the frequent interchange of ordinal and cardinal forms. Examples from Oceania, Australia, the Americas, and Africa illustrate variability: some groups track small totals accurately yet avoid abstract higher numerals. The discussion emphasizes that limited lexicons constrain computation, shaping habits like estimation, pairing, or matching, and that expansion typically follows practical needs rather than speculative reasoning.

From these beginnings, the book traces how bodily aids structure base systems. Finger counting supports quinary and decimal reckoning, while inclusion of toes yields vigesimal schemes. Conant records body-tally sequences that pass along fingers, wrists, elbows, and shoulders, producing fixed series and named landmarks. He distinguishes additive, multiplicative, and cyclical naming within these bases, and shows how mixed systems arise when practical counting crosses base thresholds. Tally-sticks, score marks, and bundled counters formalize these practices, enabling stable records. The treatment links base choice to daily life, including hunting counts, household inventories, and trading exchanges that reinforce particular groupings and favored composites.

Language receives detailed analysis as the vehicle of number growth. Conant describes formation of numerals through compounding, reduplication, and affixation, with patterns that mark duals, trials, or collectives. He compares syntax in which numerals function as nouns, adjectives, or verbs, and notes classifiers or measure words where present. The survey tracks transitions from transparent compounds like five-and-two to opaque unit names whose origins are forgotten. He also considers how irregularities, alternative counting sets for specific objects, and avoidance taboos influence enumeration. Through cross-linguistic examples, the book shows how grammatical frameworks govern precision, scalability, and the ease with which higher numerals are constructed.

Having established bases and words, Conant examines operations. Addition appears first as aggregation, with subtraction as removal. Multiplication develops as repeated addition or as combining groups, and division as sharing or measuring. He reports that in many settings operations remain concrete, performed with counters, fingers, or spatial arrangements. Fractions enter as partitive expressions, such as halves and thirds, later extending to more general relations. Negative numbers are largely absent in early stages. Throughout, the narrative stresses that the sophistication of operations depends on available numerals and notation, and that specific tasks, like bridewealth calculations or tribute tallies, promote operational advances.

The historical chapters survey numeral notations. Conant reviews Egyptian and Babylonian schemes, classical Greek and Roman numerals, Chinese rod forms, and the Hindu-Arabic positional system. He emphasizes place value and the introduction of zero as decisive steps that compress notation and enable efficient calculation. A separate discussion treats the vigesimal systems of Mesoamerica, especially the Maya, whose written numerals include a zero and support calendar computation. By comparing additive, subtractive, and positional scripts, the book highlights practical consequences for arithmetic ease, record-keeping, and education, while tracing the diffusion of more economical notations through commerce, scholarship, and administrative demands.

Beyond numerals, the book reviews measurement and reckoning practices that extend the number concept. Time is counted by days, lunar cycles, and ritual periods, sometimes yielding sophisticated calendars without generalized arithmetic. Weights and measures evolve from customary units to standardized sets, facilitating trade. Conant connects exchange, taxation, and property accounting with the push toward larger numerals and reliable records. He documents mnemonic devices, memory aids, and teaching customs that sustain numerical knowledge. The discussion shows how social organization, from household to polity, shapes the contexts in which counting is learned, stored, and applied, and how specialized roles support computational tasks.

A comparative synthesis gathers cases from the Americas, Africa, Oceania, and Asia, noting parallels and contrasts. Conant treats base selection, numeral formation, and operational range as related yet independently variable traits. He weighs diffusion against independent invention, arguing that similar material conditions produce similar counting solutions, while also acknowledging clear lines of borrowing. The analysis addresses transitional states, such as mixed decimal-vigesimal vocabularies, and describes how contact, mission schools, and administration introduce new numerals and notations. Throughout, the book indexes reported limits of counting, typical errors, and preferred aggregations, offering a catalog intended to support further systematic study.

In closing, Conant proposes a developmental arc from concrete enumeration to abstract, symbolic arithmetic. He locates key turning points in the stabilization of number words, the adoption of convenient bases, and the spread of positional notation with zero. The general message is that the number concept grows with practical demands and communicative tools, rather than through isolated invention. The book ends by emphasizing the comparative method’s value, urging more precise descriptions from field observers and more cautious generalization. It presents number as a cultural attainment, cumulative across communities and epochs, and explains the ascendancy of compact, general-purpose numeration for modern calculation.





Historical Context




Table of Contents




    Levi Leonard Conant composed The Number Concept: Its Origin and Development in the United States during the late Gilded Age, publishing it with Macmillan in New York and London in 1896 while serving at Worcester Polytechnic Institute in Massachusetts. The period was marked by rapid industrial growth, expanding university systems, and the consolidation of disciplines such as anthropology and linguistics. Internationally, high imperialism structured the flow of knowledge, with reports from colonial officials, missionaries, and travelers supplying comparative data. Print networks, learned societies, and the telegraph accelerated scholarly exchange between Boston, New York, London, and Berlin, giving Conant access to vocabularies, grammars, and ethnographic accounts that undergird his cross-cultural survey of numeration.

A central historical backdrop is the millennia-long transmission of the Hindu–Arabic numeral system and the concept of zero. Indian mathematicians such as Brahmagupta (c. 628, Brahmasphutasiddhanta) formalized zero and positional notation, while 9th-century Baghdadi scholars like al-Khwarizmi and al-Kindi translated and elaborated these methods. The system entered Latin Europe via al-Andalus and Italy; Leonardo of Pisa (Fibonacci) popularized it in 1202 through the Liber Abaci, despite resistance such as Florence’s 1299 edict against Arabic numerals. By the 15th–16th centuries (e.g., Pacioli, 1494; Stevin, 1585), it prevailed. Conant’s historical chapters synthesize this arc to contextualize why certain bases and notations dominate global arithmetic.

The late nineteenth century’s imperial expansion created the documentary base from which Conant drew thousands of number words. The 1884–1885 Berlin Conference regularized European claims in Africa, intensifying administrative and missionary presence that generated grammars and vocabularies for Bantu, Nilotic, and Khoisan languages. In Oceania, Britain annexed Fiji in 1874 and declared protectorates across Melanesia, while Germany proclaimed a Schutzgebiet in northeastern New Guinea in 1884; missionaries of the London Missionary Society and Wesleyan Methodists compiled wordlists from Samoa, Tonga, and the Loyalty Islands. In Australia, settler colonialism spurred linguistic documentation by officials and amateurs; E. M. Curr’s The Australian Race (1886–1887) preserved quinary and restricted counting systems reported among several language groups. In the Americas, Spain’s earlier colonial archives were joined by nineteenth-century expeditions; John Lloyd Stephens and Frederick Catherwood’s 1839–1842 journeys drew attention to Maya inscriptions, and by the 1880s Ernst Förstemann was deciphering the vigesimal calendar in the Dresden Codex, identifying the shell-shaped zero. French and British ethnographers in West Africa (e.g., on Fon and Yoruba tallying) and Russian and German travelers in Central Asia similarly produced accounts of base-10 and base-20 practice, body-tally methods, and numerical classifiers. Conant’s book systematically aggregates such colonial-era materials, comparing quinary, senary, decimal, duodecimal, and vigesimal patterns from Polynesia to Labrador. He repeatedly signals reliance on missionary lexicons, government blue books, and learned society transactions, turning the political geography of empire into a cartography of number concepts. The work thus reflects, and critically organizes, the era’s asymmetrical information flows: it is built from data gathered under imperial conditions, yet seeks to evaluate their reliability and to separate observer bias from structural features of number systems.

Equally decisive was the institutional rise of American anthropology and linguistics. The Smithsonian’s Bureau of American Ethnology (BAE), founded in 1879 under John Wesley Powell, issued Annual Reports rich in vocabularies, kinship terms, and numerals. Daniel G. Brinton’s The American Race (1891) and Franz Boas’s early fieldwork (Baffin Island, 1883–1884; Northwest Coast, 1890s) expanded methodological standards for phonetic transcription and cultural context. Conant mines these repositories for Native North American counting practices, citing ranges of highest attested numerals and morphological strategies (compounding, subtractive forms). The book’s typologies mirror BAE-era cataloging while pressing for consistent, comparable data across language families.

International standardization movements provided another frame. The 1875 Metre Convention (Treaty of the Metre) established the Bureau International des Poids et Mesures in Sèvres; the United States acceded and, with the 1893 Mendenhall Order, defined the yard by the meter. Debates in the 1880s–1890s over decimalized measures and coinage highlighted the cultural and practical force of base-10. Conant’s sustained attention to bases—decimal, vigesimal, and mixed—echoes these controversies, arguing that anatomical counting (fingers, toes) explains both the prevalence of decimal and the persistence of base-20 in Mesoamerica and parts of West Africa. His comparative evidence supplies historical depth to contemporary policy arguments about uniform measures.

U.S. expansionist and assimilationist policies form a somber subtext to many of Conant’s North American data points. The Dawes Act (1887) fractured communal landholding; the massacre at Wounded Knee (1890) symbolized the violent closing of the frontier; boarding schools such as Carlisle (founded 1879) sought linguistic and cultural erasure. Many number-word records used by scholars were gathered amid this disruption, when interpreters and elders were pressed to supply lexicons before languages disappeared. Conant’s tables of “highest numerals” and compounding strategies, while descriptive, thus capture systems under duress. The book’s dependence on BAE and missionary materials ties its evidence to the politics of dispossession and cultural survival.

The professionalization of American mathematics and higher education structured Conant’s method. The New York Mathematical Society (founded 1888) became the American Mathematical Society in 1894; Johns Hopkins launched the American Journal of Mathematics in 1878; the Annals of Mathematics began in 1884. Worcester Polytechnic Institute (established 1865) exemplified the era’s technical schools. Within this milieu, Conant pursued a taxonomy of number concepts informed by philological rigor and statistical tabulation. He contrasts traveler anecdotes with vetted sources, urging standardized transcription and careful inference. The book thus participates in a broader reform of scholarly practice, transforming scattered narratives into comparative, quasi-scientific history.

By juxtaposing diverse counting systems and exposing the contingencies of bases, Conant’s study quietly unsettles triumphalist claims that European arithmetic is uniquely “natural.” His insistence on anatomy, language structure, and local practice as drivers of number concepts implies that dominance stems from historical circumstance, not inherent superiority. At the same time, the book lays bare the politics of knowledge: it depends on colonial and assimilationist pipelines that silenced the communities it describes. In cataloging loss alongside ingenuity—Maya zero, Yoruba vigesimal traces, Aboriginal quinary limits—Conant inadvertently critiques the era’s civilizing rhetoric, revealing how power, policy, and pedagogy shape what counts as mathematics.
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In the selection of authorities which have been consulted in the preparation of this work, and to which reference is made in the following pages, great care has been taken. Original sources have been drawn upon in the majority of cases, and nearly all of these are the most recent attainable. Whenever it has not been possible to cite original and recent works, the author has quoted only such as are most standard and trustworthy. In the choice of orthography of proper names and numeral words, the forms have, in almost all cases, been written as they were found, with no attempt to reduce them to a systematic English basis. In many instances this would have been quite impossible; and, even if possible, it would have been altogether unimportant. Hence the forms, whether German, French, Italian, Spanish, or Danish in their transcription, are left unchanged. Diacritical marks are omitted, however, since the proper key could hardly be furnished in a work of this kind.

With the above exceptions, this study will, it is hoped, be found to be quite complete; and as the subject here investigated has never before been treated in any thorough and comprehensive manner, it is hoped that this book may be found helpful. The collections of numeral systems illustrating the use of the binary, the quinary, and other number systems, are, taken together, believed to be the most extensive now existing in any language. Only the cardinal numerals have been considered. The ordinals present no marked peculiarities which would, in a work of this kind, render a separate discussion necessary. Accordingly they have, though with some reluctance, been omitted entirely.

Sincere thanks are due to those who have assisted the author in the preparation of his materials. Especial acknowledgment should be made to Horatio Hale[1], Dr. D. G. Brinton[2], Frank Hamilton Cushing, and Dr. A. F. Chamberlain.

Worcester, Mass., Nov. 12, 1895.




The Number Concept: Its Origin And Development.


Table of Contents





Chapter I.


Table of Contents



Counting.


Table of Contents



Among the speculative questions which arise in connection with the study of arithmetic from a historical standpoint, the origin of number is one that has provoked much lively discussion, and has led to a great amount of learned research among the primitive and savage languages of the human race. A few simple considerations will, however, show that such research must necessarily leave this question entirely unsettled, and will indicate clearly that it is, from the very nature of things, a question to which no definite and final answer can be given.

Among the barbarous tribes whose languages have been studied, even in a most cursory manner, none have ever been discovered which did not show some familiarity with the number concept. The knowledge thus indicated has often proved to be most limited; not extending beyond the numbers 1 and 2, or 1, 2, and 3. Examples of this poverty of number knowledge are found among the forest tribes of Brazil, the native races of Australia and elsewhere, and they are considered in some detail in the next chapter. At first thought it seems quite inconceivable that any human being should be destitute of the power of counting beyond 2. But such is the case; and in a few instances languages have been found to be absolutely destitute of pure numeral words. The Chiquitos of Bolivia[3] had no real numerals whatever,1 but expressed their idea for “one” by the word etama, meaning alone. The Tacanas of the same country have no numerals except those borrowed from Spanish, or from Aymara or Peno, languages with which they have long been in contact.2 A few other South American languages are almost equally destitute of numeral words. But even here, rudimentary as the number sense undoubtedly is, it is not wholly lacking; and some indirect expression, or some form of circumlocution, shows a conception of the difference between one and two, or at least, between one and many.

These facts must of necessity deter the mathematician from seeking to push his investigation too far back toward the very origin of number. Philosophers have endeavoured to establish certain propositions concerning this subject, but, as might have been expected, have failed to reach any common ground of agreement. Whewell has maintained that “such propositions as that two and three make five are necessary truths, containing in them an element of certainty beyond that which mere experience can give.” Mill, on the other hand, argues that any such statement merely expresses a truth derived from early and constant experience; and in this view he is heartily supported by Tylor.3 But why this question should provoke controversy, it is difficult for the mathematician to understand. Either view would seem to be correct, according to the standpoint from which the question is approached. We know of no language in which the suggestion of number does not appear, and we must admit that the words which give expression to the number sense would be among the early words to be formed in any language. They express ideas which are, at first, wholly concrete, which are of the greatest possible simplicity, and which seem in many ways to be clearly understood, even by the higher orders of the brute creation. The origin of number would in itself, then, appear to lie beyond the proper limits of inquiry; and the primitive conception of number to be fundamental with human thought.

In connection with the assertion that the idea of number seems to be understood by the higher orders of animals, the following brief quotation from a paper by Sir John Lubbock[4] may not be out of place: “Leroy… mentions a case in which a man was anxious to shoot a crow. ‘To deceive this suspicious bird, the plan was hit upon of sending two men to the watch house, one of whom passed on, while the other remained; but the crow counted and kept her distance. The next day three went, and again she perceived that only two retired. In fine, it was found necessary to send five or six men to the watch house to put her out in her calculation. The crow, thinking that this number of men had passed by, lost no time in returning.’ From this he inferred that crows could count up to four. Lichtenberg mentions a nightingale which was said to count up to three. Every day he gave it three mealworms, one at a time. When it had finished one it returned for another, but after the third it knew that the feast was over.… There is an amusing and suggestive remark in Mr. Galton's interesting Narrative of an Explorer in Tropical South Africa. After describing the Demara[5]'s weakness in calculations, he says: ‘Once while I watched a Demara floundering hopelessly in a calculation on one side of me, I observed, “Dinah,” my spaniel, equally embarrassed on the other; she was overlooking half a dozen of her new-born puppies, which had been removed two or three times from her, and her anxiety was excessive, as she tried to find out if they were all present, or if any were still missing. She kept puzzling and running her eyes over them backwards and forwards, but could not satisfy herself. She evidently had a vague notion of counting, but the figure was too large for her brain. Taking the two as they stood, dog and Demara, the comparison reflected no great honour on the man.…’ According to my bird-nesting recollections, which I have refreshed by more recent experience, if a nest contains four eggs, one may safely be taken; but if two are removed, the bird generally deserts. Here, then, it would seem as if we had some reason for supposing that there is sufficient intelligence to distinguish three from four. An interesting consideration arises with reference to the number of the victims allotted to each cell by the solitary wasps. One species of Ammophila considers one large caterpillar of Noctua segetum enough; one species of Eumenes supplies its young with five victims; another 10, 15, and even up to 24. The number appears to be constant in each species. How does the insect know when her task is fulfilled? Not by the cell being filled, for if some be removed, she does not replace them. When she has brought her complement she considers her task accomplished, whether the victims are still there or not. How, then, does she know when she has made up the number 24? Perhaps it will be said that each species feels some mysterious and innate tendency to provide a certain number of victims. This would, under no circumstances, be any explanation; but it is not in accordance with the facts. In the genus Eumenes the males are much smaller than the females.… If the egg is male, she supplies five; if female, 10 victims. Does she count? Certainly this seems very like a commencement of arithmetic.”4

Many writers do not agree with the conclusions which Lubbock reaches; maintaining that there is, in all such instances, a perception of greater or less quantity rather than any idea of number. But a careful consideration of the objections offered fails entirely to weaken the argument. Example after example of a nature similar to those just quoted might be given, indicating on the part of animals a perception of the difference between 1 and 2, or between 2 and 3 and 4; and any reasoning which tends to show that it is quantity rather than number which the animal perceives, will apply with equal force to the Demara, the Chiquito, and the Australian. Hence the actual origin of number may safely be excluded from the limits of investigation, and, for the present, be left in the field of pure speculation.

A most inviting field for research is, however, furnished by the primitive methods of counting and of giving visible expression to the idea of number. Our starting-point must, of course, be the sign language, which always precedes intelligible speech; and which is so convenient and so expressive a method of communication that the human family, even in its most highly developed branches, never wholly lays it aside. It may, indeed, be stated as a universal law, that some practical method of numeration has, in the childhood of every nation or tribe, preceded the formation of numeral words.

Practical methods of numeration are many in number and diverse in kind. But the one primitive method of counting which seems to have been almost universal throughout all time is the finger method. It is a matter of common experience and observation that every child, when he begins to count, turns instinctively to his fingers; and, with these convenient aids as counters, tallies off the little number he has in mind. This method is at once so natural and obvious that there can be no doubt that it has always been employed by savage tribes, since the first appearance of the human race in remote antiquity. All research among uncivilized peoples has tended to confirm this view, were confirmation needed of anything so patent. Occasionally some exception to this rule is found; or some variation, such as is presented by the forest tribes of Brazil, who, instead of counting on the fingers themselves, count on the joints of their fingers.5 As the entire number system of these tribes appears to be limited to three, this variation is no cause for surprise.

The variety in practical methods of numeration observed among savage races, and among civilized peoples as well, is so great that any detailed account of them would be almost impossible. In one region we find sticks or splints used; in another, pebbles or shells; in another, simple scratches, or notches cut in a stick, Robinson Crusoe fashion; in another, kernels or little heaps of grain; in another, knots on a string; and so on, in diversity of method almost endless. Such are the devices which have been, and still are, to be found in the daily habit of great numbers of Indian, negro, Mongolian, and Malay tribes; while, to pass at a single step to the other extremity of intellectual development, the German student keeps his beer score by chalk marks on the table or on the wall. But back of all these devices, and forming a common origin to which all may be referred, is the universal finger method; the method with which all begin, and which all find too convenient ever to relinquish entirely, even though their civilization be of the highest type. Any such mode of counting, whether involving the use of the fingers or not, is to be regarded simply as an extraneous aid in the expression or comprehension of an idea which the mind cannot grasp, or cannot retain, without assistance. The German student scores his reckoning with chalk marks because he might otherwise forget; while the Andaman Islander counts on his fingers because he has no other method of counting,—or, in other words, of grasping the idea of number. A single illustration may be given which typifies all practical methods of numeration. More than a century ago travellers in Madagascar observed a curious but simple mode of ascertaining the number of soldiers in an army.6 Each soldier was made to go through a passage in the presence of the principal chiefs; and as he went through, a pebble was dropped on the ground. This continued until a heap of 10 was obtained, when one was set aside and a new heap begun. Upon the completion of 10 heaps, a pebble was set aside to indicate 100; and so on until the entire army had been numbered. Another illustration, taken from the very antipodes of Madagascar, recently found its way into print in an incidental manner,7 and is so good that it deserves a place beside de Flacourt's time-honoured example. Mom Cely, a Southern negro of unknown age, finds herself in debt to the storekeeper; and, unwilling to believe that the amount is as great as he represents, she proceeds to investigate the matter in her own peculiar way. She had “kept a tally of these purchases by means of a string, in which she tied commemorative knots.” When her creditor “undertook to make the matter clear to Cely's comprehension, he had to proceed upon a system of her own devising. A small notch was cut in a smooth white stick for every dime she owed, and a large notch when the dimes amounted to a dollar; for every five dollars a string was tied in the fifth big notch, Cely keeping tally by the knots in her bit of twine; thus, when two strings were tied about the stick, the ten dollars were seen to be an indisputable fact.” This interesting method of computing the amount of her debt, whether an invention of her own or a survival of the African life of her parents, served the old negro woman's purpose perfectly; and it illustrates, as well as a score of examples could, the methods of numeration to which the children of barbarism resort when any number is to be expressed which exceeds the number of counters with which nature has provided them. The fingers are, however, often employed in counting numbers far above the first decade. After giving the Il-Oigob numerals up to 60, Müller adds:8 “Above 60 all numbers, indicated by the proper figure pantomime, are expressed by means of the word ipi.” We know, moreover, that many of the American Indian tribes count one ten after another on their fingers; so that, whatever number they are endeavouring to indicate, we need feel no surprise if the savage continues to use his fingers throughout the entire extent of his counts. In rare instances we find tribes which, like the Mairassis of the interior of New Guinea, appear to use nothing but finger pantomime.9 This tribe, though by no means destitute of the number sense, is said to have no numerals whatever, but to use the single word awari with each show of fingers, no matter how few or how many are displayed.

In the methods of finger counting employed by savages a considerable degree of uniformity has been observed. Not only does he use his fingers to assist him in his tally, but he almost always begins with the little finger of his left hand, thence proceeding towards the thumb, which is 5. From this point onward the method varies. Sometimes the second 5 also is told off on the left hand, the same order being observed as in the first 5; but oftener the fingers of the right hand are used, with a reversal of the order previously employed; i.e. the thumb denotes 6, the index finger 7, and so on to the little finger, which completes the count to 10.

At first thought there would seem to be no good reason for any marked uniformity of method in finger counting. Observation among children fails to detect any such thing; the child beginning, with almost entire indifference, on the thumb or on the little finger of the left hand. My own observation leads to the conclusion that very young children have a slight, though not decided preference for beginning with the thumb. Experiments in five different primary rooms in the public schools of Worcester, Mass., showed that out of a total of 206 children, 57 began with the little finger and 149 with the thumb. But the fact that nearly three-fourths of the children began with the thumb, and but one-fourth with the little finger, is really far less significant than would appear at first thought. Children of this age, four to eight years, will count in either way, and sometimes seem at a loss themselves to know where to begin. In one school room where this experiment was tried the teacher incautiously asked one child to count on his fingers, while all the other children in the room watched eagerly to see what he would do. He began with the little finger—and so did every child in the room after him. In another case the same error was made by the teacher, and the child first asked began with the thumb. Every other child in the room did the same, each following, consciously or unconsciously, the example of the leader. The results from these two schools were of course rejected from the totals which are given above; but they serve an excellent purpose in showing how slight is the preference which very young children have in this particular. So slight is it that no definite law can be postulated of this age; but the tendency seems to be to hold the palm of the hand downward, and then begin with the thumb. The writer once saw a boy about seven years old trying to multiply 3 by 6; and his method of procedure was as follows: holding his left hand with its palm down, he touched with the forefinger of his right hand the thumb, forefinger, and middle finger successively of his left hand. Then returning to his starting-point, he told off a second three in the same manner. This process he continued until he had obtained 6 threes, and then he announced his result correctly. If he had been a few years older, he might not have turned so readily to his thumb as a starting-point for any digital count. The indifference manifested by very young children gradually disappears, and at the age of twelve or thirteen the tendency is decidedly in the direction of beginning with the little finger. Fully three-fourths of all persons above that age will be found to count from the little finger toward the thumb, thus reversing the proportion that was found to obtain in the primary school rooms examined.
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