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INTRODUCTION. 

To Superintendents and Principals of Schools : 

The Hegents and the Faculty of The University of Texas realize 
their obligations with respect to the secondary schools, and desire 
to promote in every reasonable and proper way the progress of edu
cation throughout the State. Believing that the cultivation of 
close relations between the schools and the University results in 
great good to both, and in consequence to the State at large, a, 
Faculty committee devotes much time each year to considering 
applications for the affiliation of schools. 

The following are the conditions upon which a school may become 
affiliated: 

(1) When the authorities of any school desire affiliation with 
the University, they will make formal application to the President, 
giving the course of study, the number of teachers, and such infor
mation in regard to apparatus, appliances, etc., as may serve to give 
a fair idea of the general efficiency of the school. 

(2) If this information be satisfactory, the authorities of the 
school will be asked to submit specimen examination papers pre
pared by students pursuing the high school subjects in which affil
iation may be desired. 

(3) No school will be affiliated before the President or some 
person designated by hi.m shall have visited it, and shall have ren
dered a report concerning its equipment and its work. The visit 
of the inspector may be made at such time as in his judgment is 

I 

most convenient and desirable. The necessary traveling expenses 
of the inspector will be paid by the University. 

(4) If the Faculty shall be satisfied that the school should be 
affiliated, the authorities will be duly notified, and the name of the 
school will be entered upon the list of affiliated schools. The list 
will be published in the catalogue of the University. 

(5) A graduate of any approved high school shall be entitled 
to enter the University on presentation of his diploma, so long as 
the Faculty is satisfied that no material changes affecting the effi
ciency of the school have taken place. Certificates in special 
branches of work shall not be considered as equivalent to a diploma, 
and are not accepted in lieu of entrance examinations. 

(6) No school will be affiliated unless its work in English, his
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tory and mathematics be approved. Complete affiliation, at this 
time, embraces not only these three subjects, but also Latin and 
Greek. 

(7) No high school will be affiliated that does not employ in 
good faith at least two teachers. 

By resolution of the Regents, adopted at the request of the Fac
ulty in the spring of 1900, the baccalaureate degrees of B. A., B. S. 
and B. Lit., were made of equal rank, the degrees of B. Lit. and 
B. S. being raised to the B. A. standard. Accordingly, a number 
of subjects in the domain of the modern languages and the natural 
sciences will, after the session of 1901-1902, be found among the 
entran\?e requirements, and, therefore, among the subjects in which 
schools may be affiliated. During, and after, September, 1902, all 
persons, except special students, will be required to present for 
admission into the Freshman Class these subjects: English, his
tory, mathematics, and physiography or physiology and hygiene. 
In addition, one of the following groups must be presented: 

Group I. For the B. A. Degree: 

Latin and Greek. 

Group II. For the B. Lit. Degree: 
(a) Latin, and 
(b) One modern language (either French A, or German 

A, or Spanish A, as shown in the catalogue of 
1900). 

Group III. For the B. S. Degree: 
(a) Two natural sciences (either botany and chemistry, or 

botany and physics, or chemistry and physics). 
(b) One modern language (French A and B, or German 

A and B, or Spanish A and B, as shown in the cat
alogue of 1900, or such a combination of any two 
of these three languages as will equal in amount 
French A and B), or Latin or Greek. 

Candidates who cannot satisfy the requirements in Greek 'lr 
modern language or natural science, may take courses in these sub
jects in the University. Such courses taken in the University to 
absolve entrance requirements cannot be counted towards a degree. 

The Committee on Affiliation, desiring to be of service to super
intendents and principals and teachers whose schools are seeking 
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affiliation, deem it expedient to offer suggestions concerning the 
teaching of the several subjects. These suggestions, which were 
prepared by members of the University Faculty, immediately follow 
the introductory statement of this pamphlet. 

The Committee is of the opinion that too many high schools 
are high schools in name only; that, in fact, the work in these 
schools is of such quality as properly belongs to elementary schools. 
It is generally agreed that elementary education should deal 
largely with instructing the child in the school arts, in the symbols 
of reading and writing and arithmetic, etc. It is not expected that 
he will begin in any appreciable degree a mastery of nature or of 
human nature. The law of his being is such as to preclude his 
handling in a thorough manner such subjects as require careful 
discrimination and profound judgment. It is for this reason that 
grammar and logic and other similar subjects have no place in the 
elementary school. The student here looks upon each event in his 
mental process largely as independent of every other event, and 
but slightly connected with that great series of events, which, when 
bound together, form the sum total of his intellectual life. He is, 
in<!eed, in his intellectual infancy, and he is not expected to draw 
logical conclusions with respect to the nature of things or the 
conduct of life. It is true that, so far as possible, the symboh; 
which he learns shoud not be void of content; but the truth remains 
that in early years one should not aspire to be a philosopher, for 
he is unable to understand the relations of things, a knowledge of 
which constitutes both the beginning and the end of wisdom. 

Eventually the elementary phase of a pupil's school life should 
pass away, and, in the high school, he should come in direct con
tact with the thoughtful study of the two great groups of human 
learning, treating, respectively, of nature and human nature. The 
superficial character of the little knowledge he has derived through 
elementary instruction is to be corrected, and he is to enter upon 
that kind of mental effort which will prepare him for dealing in a 
masterful manner with the greater work of higher instruction in 
the University. The student in the high school is to begin to rec
ognize processes rather than isolated facts. For example, he should 
acquire the power to discover the unity in the history of a nation, 
in a piece of literature, or in a treatise on some natural science. 
The first real beginnings of culture are to be found in this phase 
of his education, for he is taught in such a way as to give him that 
insight by which is to be obtained a rational view of the civilization 
into which he has been born. But the high school should not 
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become too ambitious, and should not attempt work belonging to 
the college or the university. High school pupils should not be 
encouraged or allowed to undertake studies requiring of the learner 
that grasp of mind which comes only with training and maturity. 

It is during this period of his school life, too, that the youth 
is born again, for, as Rousseau says, "We have two births, so to 
speak; one for existence, and the other for living: one for the spe
cies, and the other for the sex." It is when the pupil reaches the 
high school at the age of twelve or fifteen years that he becomes 
conscious of this second birth, and so the aim in his education 
during this period should be to cause him to comprehend, as far 
as possible, the real purposes of life, and to show him by means of 
the close relationship existing between his school studies and life in 
the world, the possibilities and glories of a human being. 

It is thought by the Committee that sometimes entirely too many 
subjects are found in the high school course of study. Crowding 
the curriculum results in one of two evils, at times in both. 
First, too little time of the school year may be given to each of the 
subjects, and, second, the student may be required to pursue so 
many subjects during any term that the recitation periods are 
reduced to such an extent as to render efficient instruction well-nigh 
impossible. With respect to the first evil, it is obviously better that 
a few subjects be taught thoroughly than that a great number be 
treated superficially. To spend fourteen weeks in memorizing the 
definitions and made-to-order classifications of a text-book is a ques
tionable exercise to develop the memory. It is in no sense to be 
approved as a substitute for long continued training i'll a subject, 
real knowledge of which requires more or less vigorous reflection. 
Wi.th respect to the second evil, it is proper to make the same criti
cism paJSsed upon the first, that superficiality and even vacuity of 
mind is encouraged. The short recitation of twenty-five or thirty 
minutes in the high school is scarcely begun before it terminates. 
Discussion, which reveals the real nature of a subject, and which 
should form a very large portion of instruction in the high school, 
is possibl e to the slightest degree only. The Committee is firmly of 
the opinion that the normal amount of work to be prosecuted by the 
average Htudent is given in four studies, in each of which there are 
five recitations a week, each recitation being forty or forty-five min
utes long. A different combination, for example, five studies each 
having four recitations a week, might be found desirable. The 
points upon which the members of the Committee unanimously 
agree are that twenty recitations a week are preferable to more than 
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twenty, and that each recitation should occupy not less than forty 
minutes. In the appendix of this pamphlet are to be found out
lines of two courses of study, which, taken in connection with the 
statements found in the main body of this pamphlet, set forth what 
the Committee believes will prepare the student for the University, 
and at the same time furnish excellent training to that greater 
class of young people whose academic instruction closes with their 
graduation from the secondary school. 

The Committee has reasons for believing that the efficiency of the 
high school is frequently impa'ired, and seriously impaired, because 
of the fact that t.eachers are overworked. It is poor economy 
on the part of school authorities so to burden a teacher as to injure 
the quality of his service. Genuine teaching requires the expendi
ture of much vital force, and to require one to conduct recitations 
all day long is certainly ill-advised. Six recitations each day, it 
is thought, are sufficient to tax the health and strength of male, 
and especially of female, teachers. If, in the daily programme, 
there be more than six recitation periods, the instructor can 
make wise use of the vacant period or periods by correcting written 
exercises, by giving assistance to students needing especial atten
tion, and by devising plans for future work. The correction of 
written work is of supreme value, and is as necessary to the proper 
instruction of pupils as is oral recitation. The labor of correcting 
exercises shonld, if possible, be done during school hours, and 
should not be postponed to the evening hours, which should be 
devoted to recreation, and to proiessional work in which the ele
ment of drudgery docs not occupy prominence. 

The Committee desirer:: to recommend very strongly the advisabil
ity of organizing upon the departmental plan, instead of upon the 
grade plan, the instruction given in the high school. The teacher 
in the secondary school is not a mere hearer of recitations. He 
develops insight into subjects. He gives the "color, the tone, the 
air, the life" to the subject he teaches, and makes it live in his 
pupils even as it lives already in himself. Such teaching comes 
from the specialist only, and the high school in which instruction is 
given by specialists is surely accomplishing the purpose for which 
it is established, and for which the tax-payer can well afford to 
make generous contribution. By adopting the departmental plan, 
an arrangement can easily be made for abolishing the grade sys
tem altogether, and for establishing the course system which 
now prevails in colleges. By adopting the course system, the 
youth of superior talents would be afforded opportunity to complete 
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his high school studies in less time than the regularly prescribed 
period of four years. It would, furthermore, effectively remove 
from discussion the oft-repeated criticism that the American high 
school course of study requires too many years for completion, and 
that the bright student, unwilling to sacrifice so much of his time 
in preparation for college or for life, goes out into the world p()orly 
equipped to solve its problems and undertake its responsibili1.ieio. 

The Committee desires to call e:;pecial attention to the importance 
of laboratory work in connection with natural science. It is the 
unanimous opinion of persons who have the right to speak upon 
this matter, that the laborn tory is an absolutely necessary adjunct 
to science study. The investigation of nature through books only 
is a delusion and a profanation. Elsewhere in this pamphlet are 
given directions concerning the equipment of laboratories, and it ii; 
to be hoped that in every school in which natural sciences are offered 
there will be provided a laboratory, not necessarily expensive, but 
one by means of which the phenomena belonging to science may be 
studied at first han<ls by the student. The Committee desires, fur
thermore, to call attention to the fact that there is frequently failure 
in natural science work becau.;;e of an attempt to give instruction in 
too many sciences. Such attempt results in giving so little time 
to any one science that no appreciable advantage is derived by the 
student. It is the part of wisdom to devote an entire year, or even 
more than a year, to chemistry or physics or biology, always bearing 
in mind that work in the laboratory is indispensable. No instruc
tion in a natural science should pe attempted before the means for 
rational teaching are at hand. Let one laboratory be well equip
ped; let one science be actually taught; then inaugurate a similar 
policy with respect to another science. 

In every high school in Texas, it is to be hoped, there is, or soon 
will be, a well-selected library. Its volumes should be chosen with 
special reference to the needs of the high school student. It shoulcl 
contain such books of reference as would be serviceabl!'l for collat
eral reading along the several lines of study. Pupils should be 
actually trained in the nse of the library, and their daily recita
tions, their essays and their exercises in literary societies should 
give evidence of snch training. The library that is widely used is 
of inestimable value, while its influence on the masses of the people 
is by no means to be despised. Every high ;,,chool owes it to itself 
and to the people who support it to be a center of culture, and man 
has devised no more certain and valuable means of culture than that 
which is afforded in a collection of choice books. Lumber has no 
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place in a school library, nor has rubbish. Ugly bindings, small 
type, bad paper are not truly economical; they do not tend to 
develop a taste for books or that love of reading which is one of th0 
fairest flowers of education, and which, when many of the acquisi·· 
tions of school days are forgotten, remains an unfailing source of 
joy and strength. 

Among the refining influences of the school the character of iti< 
buildings and grounds should not be oYerlooked. Neatness every
where, scrupulous cleanliness of floors, walls and windows, decora
tion by means of busts and pictures, the presence of flowers, all 
silently but surely raise the standard of taste, and exercise influence 
that is potent for gentleness and beauty. 

From time to time, members of the University Faculty will visit 
and inspect schools already affiliated, as well as those seeking affil · 
iation. These visits will be made, not for the purpose of discoYer·· 
ing grounds of adverse criticism, but with the earnest desire to 
strengthen the bond of union between the schools and the Univer·· 
sity. There is every reason why all the workers in the educational 
system of the State should be found in hearty co-operation with one 
another. We should all be ready at any time to receive, as well as 
to give, such criticism as may be permitted by courtesy and truth. 

The Committee on Affiliation, therefore, desires to exercise its 
functions in such a spirit as can be commended by all who are inter
ested in education in Texas, and it requests the active co-operation 
of those charged with the management of our secondary schools, 
whose progress in the last decade has been great, and to whose 
greater _µrogress during the next decade the Committee desires to 
make helpful contribution. 

Very respectfully, 
w. S. SUTTON, 

Chairman of Committee on Affiliated Schools. 
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SUGGESTIONS CONCERNING THE TEACHING OF 
HIGH SCHOOL SUBJECTS. 

ENGLISH IN THE HIGH SCHOOL 

I. GENERAL PRINCIPLES. 

The ruling purp-0se 00' high school instruction in English, as in 
all other subjects, should be to develop insight and power rather 
than to impart information, or, better perhaps, to develop insight 
and power along with the impartation of knowledge. For we must 
guard against the error of supposing that there is any inherent 
opposition between the acquisition of knowledge and the develop
ment of spirit. The two may be divorced, and, unfortunately, 
often are; then it is that the letter killeth. But knowledge and 
spirit should go together as body and soul; and they do, I take it, 
in . all first-rate teaching. That this principle has an immediate 
practical bearing on the theme under discussion, all will allow; 
that it has a far more important bearing than at first appears, will 
be evident later on.* 

If it is desired that this general statement be put in a more defi
nite and tangible form, it may be stated as follows: the high sch-001 
student should so thoroughly master the essential facts and prin
ciples of the several English subjects studied as to give him a fair 
working knowledge of his mother-tongue, hoth in conversation and 
in writing, and to enable him to understand and to appreciate what 
others say or write therein. In a word: while theoretical knowl
edge is not to be discouraged, while indeed a certain amount is 
indispensable, it is the handling knowledge that should always be 
uppermost. Aml so many and such practical exercises should be 
given as to d<-welop in the student a good habit and a high ideal. 

The English studies of the high school are generally grouped 
under three heads-Grammar, Composition (and Rhetoric), and 
Literature. Bnt, while for convenience these subjects are sepa
rately named, they are not in essence distinct and divisible; on the 
contrary, they are so closely interdependent that each is best 
studied and most effcctiYely taught in the light of this correlation. 

"1'hls paragraph and several others In this and the following sections are taken 
almost bodily from the author's essay on Enylish Composition in the High School, 
which appeared in the Texas School Journal for .January, 1897. 
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And it is the fai.lnre to observe this correlation that has so often 
brought English teaching into disrepute. Cannot each one -0f us 
recall teachers that failed to show the pupil the vital connection 
between grammar and composition, who seemed themselves igno
rant of such connection? This relation has been no less forcibly 
than clearly put by one of our earlier grammarians, Samuel S. 
Green, in his Analysis : " ( 1) As a sentence is the expression of a 
thought, and as the elements of a sentence are expressions for the 
elements of thought, the pupil who is taught to separate a sentence 
into its elements is learning to analyze thought, and consequently 
to think. ( 2) The relations between different forms of thought 
and appropriate forms of expression are seen most clearly by means 
of analysis and construction."* That is to say, grammar must be 
studied from the synthetic as well as the analytic standpoint; the 
pupil must build sentences of his own as well as analyze those of 
others; grammar and composition must be taught, not in isolation, 
but in the closest conjunction. And so studied, I venture to say 
that grammar is never dull. Once more: have not all of us at 
times failed to show our students the essential connection between 
composition and literature? The relationship is two-fold. First, 
the principles of English composition are drawn from the master
pieces of English literature; hence, while text-books on composi
tion are helpful, if not indispensable, the best instruction is to be 
found in the critical analysis of an English masterpiece, not merely 
sentence by sentence, as has long been the case, but paragraph by 
paragraph, section t by section, and chapter by chapter, as is grad
ually coming to be the fashion . In the second place, the poorest 
composition ever handed in by a student is as truly a product of the 
creative faculty as is the greatest masterpiece; for, while in degree 
they are as far apart as the east and the west, in kind they arc 
absolutely one. To present this view of English composition to 
one's students is inevitably to lead them the more intelligently to 
interpret literature and the more earnestly to strive to make their 
own compositions works of art. 

Not only are these English subjects often divorced from one 
another; but what is worse, they are divorced from life. By this 
I mean that the student, not only of the high school, but, alas, of 
the college also, at times fails to see that his study of grammar, of 
composition, and of literature is intimately bound up with every

•The Italics are mine. 
tin this paper the word section denotes aserles of related paragraphs within a 

chapter. 
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day life; that whatever knowledge he has acquired of these subjects 
will be of inr.ak:ulable advantage to him whenever and wherever he 
has occasion to think and to express thought, whether orally or in 
writing, in the study of science as well as of literature, on the play
ground as well as in the school-room, in the briefest exercise as 
well as in the most elaborate essay.; in brief, every hour of his life, 
no matter what may be his occupation. 

Having stated broadly these general principles, I take up the 
three English subjects one by one and attempt very briefly to apply 
these principles to enr.h. At the close of each section there is given 
a brief bibliography. 

II. GRAM}.fAR. 

In the high school, grammar is to be studi8d as a means, not as 
an end; for the science of grammar should, I think, be postponed 
to the college course. But whatever instruction is given therein, 
should from the outset have a sound scientific and historical basis. 
To this end the high ochool teacher should acquaint himself at first 
hand with the history of the English language from its origins to 
the pref"ent by reading representative texts in the original. If, 
unfortunately, the teacher has not had and cannot give himself the 
advap.tage of such training, the next best thing is to study care
fully some standard history of the English language and some 
authoritative historical English grammar. 

What is to be guarded against is a systemless practicalism on the 
one hand and a too strict formalism on the other. The work, of 
course becomes more systematic toward the close of the high school 
curriculum; and it may be well to give a thorough review of the 
subject in the senior year. That in one way or another grammar 
should be studied throughout the whole of the high school oourse, 
the author is thoroughly convinced. Indeed, he has at times to 
teach it himself in his University classes. It is earnestly recom
mended, therefore, that the high school student be required to 
master some such book as Whitney's Essentials of English Gram
mar. 

~.\.s stated in section I. grammar should be studied in intimate 
conjunction with composition and with literature. This does not 
fook to the abandonment of a set text-book in grammar, but to 
the constant supplementing of the text-book by exercises in com
position and by the analysis of literary masterpieces, at first pref
erably in prose. 

Again, the hearing of grammar upon life should be shown by 
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constantly taking account in a tactful and yet firm way 0£ the 
pupil's conversation and 0£ his papers in subjects other than Eng
lish. 

The value 0£ the study of grammar has perhaps never been better 
stated than by Profes~or Laurie in his chapter on "Language as a 
Formal Discipline," in Lectures on Language and Linguistic 
Method: "By the analysis of language, then, you introduce the 
young intellect to the analysis of its own thinking in its whole 
range. While engaged in this exercise the abstract powers are so 
involved in a concrete familiar to all that the formal discipline is 
n<>t made obtrusive and distasteful. A boy who is intelligently ana
lyzing language is analyzing process of thought, and is a logician 
without knowing it. And this is the reason why the study of lan
guage has always been regarded as the best preparation for the logi
cian and the philosopher. Hence, too, it is the best preparation for 
the istudy of all or any of the sciences." 

Last year, in our University Summer School, a course was given 
on Historical English Grammar for the especial benefit of those 
teachers who had not had collegiate training in that subject, and 
the conductor of the course was so delighted with the results that 
it is proposed to repeat and to extend the oourse in the summer 
session of 1902. .For the session of 1901, however .• the subject is 
English Composition, cone!erning which see the close of section III. 

Bibliography.* 

1. Text-books Suitable for High Schools :-Whitney's Essentials 
of English Grammar (G.) or Whitney and JJockwood's English 
Grammar (G.) 

2. Books for the Teacher and for Reference :-Emerson's His
tory of the English Language (M.) or Lounsbury's History of the 
English Language ( H.) ; Morris and Kellner's Historical Outlines 
of English Accidence (M.); Kellner's Historical Outlines of 
English Syntax ( M.) ; and the standard historical English gram
mar, that by Henry Sweet, of which there are three versions, all 
published by Frowde: (1) A New English Grammar, 2 vols.; 
(2) A Short Historical English Grammar ; and (3) A Primer of 
Historical Grammar. For the teacher who desires to learn Old and 

*The abbreviations used In this and the following bibliographies are as follows: 
A. B. o. =American Book Oo., New York; AL= Allyn & Bacon, Boston; F .= Benry 
Frowde, New Yorlc; G.= Ginn & Oo., Boston; H.=Henry Holt & Oo .. New York; 
Heath=D. 0 . Heath & IJo., Boston; Ho.= Honghton, .Mifflin, & Oo., Boston; Leach.= 
Leach, Shewell &:Sanborn, Boston; 111.::::ol'he Macmillan Co.. New York; Scott=Acott., 
Fore$man, & Oo., Chicago; Sibley='3ibley & Dticker, Boston. 
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Middle English at first hand, perhaps the best books are Smith's 
Old English Grammar (Al.) and Liddell's Chaucer (M.). 

III. COMPOSITION. 

'l'he purpose of teaching Composition is, all will allow, to enable 
the pupil easily and habitually to write and to speak* well. But 
what is meant by "to write well"? Lest the writer should appear 
to be advocating individual idiosyncrasies, he will answer in the 
words of that distinguished scholar, James Morgan Hart, Professor 
of English Philology and Rhetoric in Cornell University ("The 
Outlook for English" in The School Review for January, 1894): 
"To write well means : to spell correctly, to discriminate in the 
use of words, to arrange words in proper grammatical relation, to 
group sentences in a paragraph organized around a central thought 
or opinion, to co-ordinate half a dozen or more paragraphs so ru: 

to indicate, approximately at least, some evolution of the thinking 
faculty." So far as I know, every one whose opinion is entitled 
to respect is in substantial agreement with Professor Hart. The 
writer himself used a similar statement in 1891, in an address 
before the Southern Educational Association on English in Our 
Preparatory Schools. t 

So far as composition is concerned, the requirements for admis
sion to college throughout the Union are now practically in accord 
with Professor Hart's definition; for in almost every catalogue, 
especially of the older and larger colleges, one reads this sentenece: 
"No candidate will be accepted whose work is notably defective in 
point of spelling, punctuation, idiom, or division into paragraphs." 
Although, as stated above, I proposed substantially these require
ments in 1891, they have not been enforced at the University of 
'l'exas, because to have done so would have cut off many candidates 
and many affiliated schools. It is proposed, however, to enforce 
these requirements at no distant day. 

As our students from the high schools seem to me weakest in 
compo!"ition, and as a mastery of the principles of composition is 
indispensable to the appreciation of literature, I offer a few sug
gestions as to the teaching of composition, which are based upon 
Professor Hart's definition of "writing well." 

*After this sentence had been put In type, I rtcelved a copy of Scott and Denney's 
Elementaru English Compo8ition 1Al.), which Is peculiarly happy In showing the Inti
mate and organic connection between spoken and written discourse. The book ls 
Intended for grammar school grades, and ls a simple and Inspiring Introduction to 
the subject treated. 

tPubl!shed in the Association's Proceedings of that year. 
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The definition takes account, it will be observed, both of form 
and of thought; each of which is as necessary to the other as body 
to soul and soul to body. 

The importance of thought in composition is, perhaps, univer
sally recognized; but not so with form, if we are to judge from the 
i;lovenly manuscripts that year after year are presented by many 
high school pupils and that appear over the signature of some 
teachers. Yet, on sober reflection, the intelligent mutlt see that 
form as truly expresses thought as the contour of the face indicates 
the co11ceptions of the mind and the emotions of the soul. Habit
ually to be careless of form, then, is habitually to be regardless 
of thought or, at least, of its accurate denotation. I think, there
fore, that every teacher of composition should rigidly demand of 
bis pupils the habitual observance of the conventional "forms" of 
composition; that is, to he specific, be should require his students 
to write a legible band, to spell correctly, to capitalize properly, to 
punctuate as he writes, to space and to underscore as occasion de
mands, and invariably to indicate paragraph, section, and chapter 
divisions. I dwell on this because I believe it to be, in its way, of the 
utmost importance; and, since some forms must be used in writing, 
why should we not adopt those that express sense rather than non
sense? Nor am I pushing this demand one whit beyond what is 
done by all English teachers of high standing. I have already 
quoted the regulation adopted by nearly all the colleges of the 
nation. The following are the words of one of the most successful 
as well as the most eminent of secondary teachers, Samuel Thurber, 
of the Girls' High School, Boston ("The Conditions Needed for the 
Successful Teaching of English Composition,'' in The School 
Review for January, 1894): "The teacher who has a contempt for 
spelling, for penmanship, for neatness of expression, being filled 
with a devouring enthusiasm for aorists, reactions, volts, specific 
gravities, or what not, is a well known specimen in education. In 
the higher education, narrow specialist as he is, and haughtily as 
he .may look down upon the resthetic conventions, he is doubtless 
wanted, for here habits are already formed and fixed, and young 
men in this stage must have learned to make their account with 
idiosyncrasies." Of the same purport is the deliverance of Arlo 
Bates, poet as well as professor of English (Tallcs OTJ, Writing 
English, Ho.,, 1896, p. 29): ''In all composition, it may be 
remarked, it is necessary to remember that the punctuation is as 
integral and as important a part of what is written as are the 
words. * * * The student has not mastered even the prelim
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inary stages of composition who is not as sure of the punctuation 
of a page as he is of its grammatical construction." Equally as 
emphatic is Prof. Hart, who declares (The School Review, Jan
uary, 1893, p. 38) : "There are students in this university ( Cor
nell) who are unable to copy correctly what is set before them!" 
and who asks, "Shall we never live up to the truth that the eye is 
to be trained to see the signs of speech no less than the figures 1>f 
geometry ?" 

But let us not forget the greater half of this definition; for the 
basis of all composition is thought. Now, the symbols of thought 
in written discourse are words. But as a rule words mean nothing 
in isolation: to attach a definite significance to them we must in 
prose---to the consideration of which we limit ourselves-arrange 
them into sentences, paragraphs, and whole compositions. Since 
every piece of composition, then, is made up of words arranged into 
sentence::;, paragraphs, or whole compositions, we may consider 
these four things as the elements af composition. That the skillful 
handling of these elements calls for acute thinking as well as per
sistent practice, will be allowed by all thoughtful people. Each 
one of us has had to rack his brain for the fit word; each one has 
had abundant opportunity to realize that, as John Stuart Mill puts 
it, "The structure of every sentence is a lesson in logic." How 
much more true this is of the paragraph, which is not, as a begin
ner once defined it, "a gob of sentences," but a group of sentences 
constituting the development of a single topic ! Strange to say, 
this third unit of structure has been definitely treated only during 
the last thirty years.* At present, however, all first-class instruc
tion in composition is based on the structure of the paragraph. The 
reason of this is obvious; the sentence is too short, and the whole 
composition too long, to admit of frequent profitable exercises; while 
the paragraph, striking the mean, is a godsend to both teacher and 
pupil. Despite the general discussion of the paragraph in the edu
C'ational world, I have in recent years met a few teachers who were 
in the same condition with reference to it that certain Ephesians 
were concerning the Holy Ghost (Acts, 19.2): He (Paul) said 
unto them, Have ye received the Holy Ghost since ye believed? And 
they said unt.o him, We have not so much as heard whether there be 
any Holy Ghost." To use effectively any one of these elements, 
!hen, one must think. But may tJhere not be some definite principles 

*Since 1866, when Bain discussed the matter In his Manual of Enol.ish Composition 
and Rhetoric. flee Lewis's The History of t.he English Paragraph (The University of 
Chicago Press, 1891), p. 20. 
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underlying and controlling this grouping of words into sentences, 
paragraphs, and wh(jle compositions? Yes, aside from use, which, 
Horace tells us, is the general law of language, there .are three 
principles of composition, which regulate alike the structure of the 
sentence, of the paragraph, and of the whole composition. They 
are the principles of unity, which demands oneness of thought, sin
gleness of aim; that is, that every piece of composition (sentence, 
paragraph, or whole) should group itself about one central idea; 
the principle of emphasis, which demands that important thoughts 
be m.Hde prominent, usually by the order or by the number of words 
expressing the thoughtE; and the principle of coherence, which 
<lemands that related thoughts be so put together that the relation 
of each thought-element to its neighbor shall be unmistakable. 
Time forbids even a brief discussion of these principles, but the 
interested will find a brilliant treatment in Professor Barrett Wen
dell's English Composition (New York: Charles Scribner's Sons, 
1894), the best book on the subject and one to which the writer is 
deeply indebted. 

The work in composition should be correlated with that in gram
mar by applying the principles of grammar to the correction of 
the pupil's own errors in inflection or in syntax. It should be cor
related with that in literature by deducing the principles of compo
sition from prose masterpieces, by applying these principles in 
turn to the other selections studied, and by frequently assigning 
themes from the literary masterpieces, both from those studied in 
the class and those read at home. This is a point of vital impor
tance, since most great writers have become such largely through the 
copious reatling and careful study of good literature.* 

Moreover, the work in composition should be correlated with that 
in all the other subjects taught in the high. school by occasionally 
selecting themes from those departments and by the departmental 
teacher's requiring good English in every exercise handed him. 
The teachers of History and of Foreign Languages can greatly help 
the teacher of English and themselves by requiring frequent writ
ten exercises; and the English teacher should at times accept as 
exercises in composition the papers prepared for the teachers of 
History and of Foreign Languages. 

*Since writing the above, I have received a little book, Webster's Engltah: Compl}
"'twn and LiUrature (Ho., 1900), which lays particular stress upon tbe correlation of 
comoosltlon and literature, and which will be of grtiat help to every high school 
teacher of English. Mead's Practical CompoBitinn and Rhetoric (Sibley, lPOO.) ls like
wise very valuable In this respect, especially the chapter entitled "Topics Based 
on Bea.ding," which will be of Incalculable advantage to the teacher. 
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.Above all, the composition work must not be divorced from the 
pupil's life. Hence most of the subjects should be such as natu
rally arise, in which he is already interested or can easily become 
interested. Even grown people write and speak ill when an oppor
tunity is made instead of seized. In a word, the pupil must be 
made to see that he studies composition, not to be able to get up 
an essay for public reading on Friday afternoons, but to enable 
him to think, to write, and to speak the more clearly and effectively 
on whatever topic engages his attention at any time and in any 
place . 

.As already stated incidentally, the practice should be abundant; 
and, if the plan suggested is followed, the most effective sort of 
practice would be given every day, without the student's knowing 
it. Certainly no week should pass without some regular exercise. 

It is believed, too, that it is best to have the instruction in com
position and rhetoric based on some good text-book. And it is 
expected that the graduate of the Affiliated High School will have 
mastered theoretically and practically a boook of the grade of Her
rick and Damon's Composition and Rhetoric. 

Finally, it may not be improper to state that in our University 
Summer School this year there will be given a course in composi
tion. especially designed for teachers; and those that have not bad 
the advantage of strict training in this subject are earnestly 
advised to avail themselves of this opportunity. 

Bibl·iography. 

1. Text-books Suitable for High Schools :-Herrick wd 
Damon's Composition and Rhetoric for Schools (Scott); Genung's 
Outlines of Rhetoric ( G.) ; Scott and Denney's Composition-Rhet
oric (Al.) ; Mead's P'·actical Composition and Rhetoric (Sibley), 
etc. 

2. Books for the Teacher and for Reference :-Wendell's English 
Composition (Scribners, New York) ; Genung's The Practicd 
Elements of Rhetoric ( G.) ; Genung's Rhetorical Analysis ( G.) ; 
Hill's The Principles of Rhetoric (Harpers, New York) ; New
comer's Elements of Rhetoric (H.); Hale's Constructive Rhetoric 
(H.) ; Brew<>ter's Studies in Structure and Style ( M.) ; Hart's 
Composition and Rhetoric (Eldredge & Bro., Philadelphia); Scott 
and Denney's Paragraph-Writing (Al.); Webster's English: Com
position and Literature (Ho.) ; DeQuincey's Essays on Style, Rhet
oric and Language, edited by Scott (Al.); Baker's The Principle~ 
of Argumentation (G.). 
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IV. LITERATURE. 

But, important as are grammar and composition, they must both 
yield the palm to liierature; for, in the words of one of the South's 
most distinguished teachers, Professor Thomas R. Price, now of 
Columbia University: "Foremost among all the means of educa
tiicm, highest among all the duties of the teacher, stands the pleas
&nt privilege of reading with his classes the great English authors. 
For this, if skillfully managed, will serve not only to give solidity 
to the young men's knowledge of their own language, but, also, 
what is even more weighty, to stimulate their love of reading and to 
shape their principles of taste. In doing this or in failing to do 
this lies after all the true criterion of education." 

It is now a commonplace, yet one that cannot be too often 
repeated, that the study of literature consists in the first-hand, 
intelligent, and sympathetic study of masterpieces, Mt in the learn
ing of what some one else has said about these masterpieces. How, 
then, shall they be studied? I have already suggested that from 
these litemry monuments may be deduced the principles of gram
mar and of composition; and that these principles in turn will help 
t-0 elU!Ci<late the meaning of the masterpieces. Of course, gram
matical and rhetorical ·analysis may be carried so far as to take the 
lilfe out of the best piece of literature in the world; but this would 
be impossible with a judicious t.ea;cher. And a modicum of such 
analysis is not only a test of the student's comprehension, but is 
perhaps indispensable t-0 the full understanding of most literature. 

Again, a piece should be studied in its historical setting: its rela
tion t-0 its author, the country in which he lived, the tendencies of 
the times, etc. Thus the work in literature supplements that in 
history 81Ild vice versa. By the judicious assignment of biographi
ool and historical topics to the pupil he is not only interest.ea from 
the outset, but he has prepared for himself the best possible back
ground for the more strictly literary study that is to follow. 

These preliminary issues settled, one may take up the selection 
itself. When possible, it should be read in its entirety in one or 
two sittings at home in order that everyone may acquire a working 
knowledge of the piece as a whole. A good help to the acquisition of 
!'lnch knowledge and, also, a test is to require a brief, coherent sum
mary of the whole in the best possible English or occasionally in 
skeleton outline only. Then comes the time for aminute study: for 
the solving of specially difficult passages; for the dwelling on others 
noteworthy for nobility of thought and for beauty of expression; 
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for the occasional memorizing of such passages; fill'ally for the 
consideration of the artistic worth of the whole and an adequate 
appreciation of what the masterpiece stands for in the world of 
thought and in the life of man. 

All that has been said above applies equally to every type of 
literature. But the artistic element of the masterpiece varies 
with the type; we lo<>k, for instance, for different qualities in the 
lyric from what we do in the drama, and in the essay from what 
we do in the novel. Accordingly, every piece (),f literature should 
be studied in the light of the principles of the type to which it 
belongs. The pupil should be led to discover what are the essen
tial characteristics of the type studied. To this end our historiffi 
of literature should, at the first mention of each type, state its 
essential principles, and, perhaps, give a very brief historical survey 
of the species, the fuller treatment being left for the laiter chapters. 
Books especially helpful to the teacher in this regard are named 
bel<>w under the head of literary criticism. 

If thus far much haJS been said of summarizing, of types, and the 
like, and little <>f the spirit, it is because to the writer there is no 
known way of getting to the immaterial aind spiritua:l except 
thrnugh the material (words, paragraphs, verses, plot, etc.) ; and 
because he does not believe it possible intelligently to enjoy the 
spirit of literature without first being able fairly to understand its 
elements. Even the Divine Being was n<>t genuinely apprehensible 
to mortals until He took up<>n himself the form of man. But th& 
writer believes that it is the spirit that giveth life in l~terature as 
well as in religion; and that the appreciati<>n of the spiri•t of liter
aiture should be the goal of all English teaching. He is convinced, 
moreover, that a faithful trial of the above plan, which is substan
tially that of all the more successful teachers of literature, will not 
only rescue the teaching of English literature from much ()f its 
vagueness, but will also give it body and soul. 

In literature, a·s in grammar and composition, it is best, I think, 
to base the instructions on a good text-book, but, a:> already indi
cated, not to limit it thereto. The systematic history of English and 
American literature should not be attempted until the later years 
of the high school course; but by the end of that period the student 
should have mastered some such book as Pancoast's Engli.sh Litera
ture and Brander Matthews's ,,;merican L1:terature. Of coul"$€, a 
real mastery of .these text-books carries with it the intelligent and 
sympathetic study at first-hand of a large number of literary mas
terpieces, both in pro!:'e and in verse. And this sympathetic study of 
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the masterpieces_, a-a I said at the outset, is worth infinitely more 
than merely tJo know the history of English literature. But in its 
proper place, the history is of great importance, and it can be 
learned better, it is believed, from a good text-book than from a 
lecture. In the high school, as in the freshman class of the college, 
even a poor text-book is more helpful than most lectures. Occa
sional lectures, however, are distinctly helpful. 

But, aside from the class-room study of the masterpieces, the 
high school student should do much parallel reading, some under 
direction and some at his own will. He sh<mld read, say, at least 
five books a year, and should make written reports thereon. It is 
not my purpose to make a list of books suitable for parallel read
ing .; this the teaeher can do for himself. But the most intelligent 
instructor will find help in the list recommended in The Report of 
the Committee on College Entrance Requirements (July, 1899, p. 
17). Besides, several excellent series are named below in the bibli
ography. 

Intelligent class-room study and general readi:ng alike will be 
impossible without a small but well selected school library; and 
superintendents, principals, and teachers are urged to make every 
effort to secure i:mch a library immediately. 

BIBLIOGRAPHY. 

1. Text-books Suitable for High Schools:

(a) Histories of English Literature: Pancoast's Introduction 
to English Literatu·re (H.) ; Panooast's Representative English 
Literature (with selections) (H.); Painter's Introduction to Eng
lish Literature (with selections) (Leach). 

(b) Histories of American Literature: Pancoast's Introduc
tion to American Literature (H.); Brander Matthews's Introduc
tion fo American Literature (A. B. C.) ; Richardson's Primer of 
American Literature (Ho.); Hawthorne and Lemmon's American 
Literature (Heath). 

(c) Texts: The Riverside Literature Series (Ho.); The Lake 
English Classics (Scott); The Students' Series of English Classics 
(Leach); Longmans's :English Classics (Longmans, Green & Co., 
New York); English Readings (H.); Syle's English Poems from 
Milton to Tennyson (Al.); Scudder's American Poems (Ho.); 
Clarke's Songs of the South (Lippincott, Philadelphia) . 

!. For the Teacher and for Reference:

(a) History of English and American Literature: Ten 
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Brink's Early English Literature, 2 vols. (H.) ; Brooke's Early 
English Literature and English Literature from the Beginning to 
the Norman Conquest (:M.) ; Saintsbury's Elizabethan Literature, 
Nineteenth Century Literature, and A Short History of English 
Literature ( l\L) ; Gosse's Eighteenth Century Literature (M.) ; 
Brooke's English Literature (M.); 'l'aine's English Literature 
(H.); Richardson's American Literature, 2 vols. (Putmuns, New 
York); Stedman's American Poets and Victorian Poets (Ho.). 

(b) Biography: The English Men of Letters Series (Har
pers, New York); 'l'he Great Writers Series (Walter Soott), to 
each volume af which is appended a complete bibliography; Sidney 
Lee's Life of Shakespeare (M.); Stephen's Dictionary of National 
Biography (36 vols., M.); American Men of Letters Series (Ho.). 

(c) Literary Criticism: Winchester's Principles of Literary 
Critic1:sm (M.) ; Cross's The Development of the English Novel 
(M.) ; Stoddard's The Evolidion of the English Novel (M.) ; 
M:oulton's Shakespeare as a Dramatic Artist (F.) ; Dawden's 
Shakespeare: His Mind, and Art (Lemcke & Buechner, New 
York); Freytag's Technique of the Drama (S. C. Griggs & Co., 
Chicago); Stedman's The Nature of Poetry (Ho.); Gayley and 
Scott's Methods and Materials of Literary Criticism (G.), with a 
full bibliography. 

(d) Texts: The Globe Edition of the Poets (M.) ; The 
Cambridge Edition of the Poets (Ho.) ; The Athenaeum Press 
Series ( G.) ; annotated editions of Shakespeare: Furness's* (Lip
pincott, Philadelphia), Wright's (F.), Rolfe's (Harpers, New 
York), Hudson's ( G.), the Arden (Heath); Ward's The English 
Poets ( 4 vols., M.), the best anthology; Palgrave's The Golden 
Treasury of the Best Songs and Lyrics in the English Language 
(M.); Hal cs's Longer English Poems (M.); Pancoast's Standard 
English Poems (H.) ; Stedman and Hutchinson's Library of Amer
ican Literature (6 vols., The Century Company, New York); Sted
man's Victorian Anthology and American Anthology (Ho.); etc., 
etc. 

(e) Dictionaries, etc.: Webster's International (Merriam, 
Springfield, Mass.); Worcester's Unabridged (Lippincott, Phila
delphia) ; Gayley's Classic Myths ,in English Literature ( G.) ; 
Adams's Dictionary of American Authors (Ho.) ; Ry land's Chrono

*The Varlorum Shakespeare, by Furness, should be In the library of every school. 
As each volume gives a complete summary of the critlclsm upon the play treat
ed. the Varlorum ls a Shakespeare library within itsetr. Sn far thirteen volumes 
have appeared. 
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logical Outlines of English Literature (M.); Whitcomb's Chrono
logical Outlines of A.merican Literature (M.); etc., etc. 

V. CONCI,USION. 

In conclusion, let me say that, both in the regular and in the 
summer session of the University of Texas, the School of English 
is trying to train up a set of teachers who will be thoroughly coo.
versant at first hand with the history of the English language and 
literature, and who will know and exemplify the best methods of 
teaching grammar, composition, and literature. When requested, 
the department will nominate teachers of English. In a word, the 
School of English is at the service of the Affiliated High Schools 
and of the people of Texas, and will count it a privilege oo help 
them in every way possible. 

MORGAN CALLAWAY, 

Professor of English. 

HISTORY IN THE HIGH SCHOOL. 

History should be so taught in the high school as to assist in 
developing in the students an intelligent insight. They should be 
trained to look behind the tales full of human interest that drew 
them towards the subject in the lower grades and study it rather 
as a process of political and social evolution which goes on natu
rally and is theoretically capable of scientific explanation in all its 
aspectR. Above .all things they should be led to cultivate the habit 
of organizing the details of the information they gather into a 
rational and systematic body of knowledge, capable of control and 
use for the acquisition of more. Knowledge thus ogranized, what
-ever may be its subject matter, is properly called science. That 
method of teaching any subject, from pure mathematics to litera
ture, which strives to fill the memory with a chaotic mass of unre
lated facts cannot be too strongly condemned. Owing to the 
special difficulties that lie in the way of giving rational and com
plete organization to historical knowledge, the method in question 
is perhaps more mischievous in teaching history than almost any
trung else. It is of little use to the student to hand over to him, 
ai: it were, long lists of names and dates and bits of fragmentary 
information as to the public doings and experiences of men. He 
will never see by the help of any such instruction, the real life of 
-the past. 

The best means of organizing historical knowledge is the use of 
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outlines, whi<'h ought to he as rigorously logical as they can b~ 
made. The division into periods and sub-periods ought to corre
spond to natural divisions of the historical process itself. For 
e:».arnple, an outline of American history would have such main 
hearls as the periods of Discovery and Exploration, of Colonizationr 
of Inter-Colonial Wars, etc._, not simply because this arrangement 
will facilitate the work of teacher and student, but because the 
ac:tual unfolding of the history was by just such stages or phases. 
Every new period brings into view a new set of social forces by 
which it is characterized and distinguished from others; and the 
rEason why periods often overlap is that the new set shows its influ
ence before the old has ceased to work. The real problems of the 
scientific organization of history show themselves in outline 
making. They must be ranked, for intellectual difficulty, far above
those of explaining a single action or event by establishing a cer
tain consecution of facts. 'l'hey require broad generalizing and 
:fine discrimination. The high school student may be prepared for 
the struggle with these problems that will come when he enters 
the university by judiciously directed exercises in the construction 
and criticism of outlines and summaries. An outline of the kind 
here meant is not simply a topical analysis of a text-book, but 
rather a setting forth in logical arrangement of the main phases of 
a process of historical evolution. 

The use of the outline should be enforced by constant reviews 
that will keep it before the student's mind. This is the only waJ 
to save him from being overwhelmed by details, and to give him a 
sense of real fruitfulness in his efforts. 

The teacher of history should also strive to vitalize his work. 
No student of the subject will ever develop genuine insight and full 
appreciation of the facts with which he has to deal until the past, 
as he studies it, takes on fo~ him its old life. 'The more of its orig
inal concreteness and peculiar character he can restore, the better he 
will understand it. For this purpose he should avail himself, as far 
as possible, of whatever it has left to the world. Its dress, tools, 
and armor; its official, ecclesiastical, and oocial paraphernalia; spe
cimens of its art; and above all its literature, wherein, more than in 
all else, appears the "very age and body of the time." Some of 
these materials, and especially extracts from the literature of spe
cial epochs, are available for work in the high school, and thev 
should be used sufllciently to show the student their value and t~ 
stimulate his interest and historical imagination. Of course no 
large proportion of time can be given to their study until the 
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unri.versity is reached, but much will be lost if they 81re neglected 
altogether. There are now published in convenient form several 
collections of extracts from the contemporaneous literature of the 
different periods of English and American history that might prof
itably be used for reference, or even as texts, in high schools. 

It is impossible to understand the history of the country without 
knowing its physiography and the development of its political geog
raphy. Civilization varies with the natural adaptabilities of the 
land, and almost every change of territorial limits is bound up 
with some crisis in national life. Therefore history necessarily 
presupposes a knowledge of physical geography, and includes dili
gent attention to historical. For this reason there should be constant 
reference, relief and epoch maps, and especially a free use of outline 
maps. It is not necessary, but is rather for historical purposes a 
waste of time, ·for the students to draw the outlines. Neither is it 
well for them to be trained merely to copy from a model before the 
eyes. 'rhey may begin with that, but should not stop with it. What 
they should be taught to do is to fill in on an outline map, without 
a model, the main territorial subdivisions of the country studied 
at all the principal epochs of its history. 

There is a little book by Professor Emerton of Harvard, the 
Introduction to the Middle Ages, which contains some suggestions 
to teachers so excellent as to be worth quoting here. "Let all his
torieal geography," says the author, "rest upon physical geography, 
snd never fail to bring it back to that. The too common habit of 
bounding one country by others tends to make pupils forget the 
natural features of the earth ·s surface, and they must be constantly 
reminded of them. It would be well if they could be led always 
to describe the situation of peoples and places by reference to these 
natHal features. This is of especial importance in a period in 
"°hich the races are constantly changing their homes and forming 
new political boundaries. If the student has not the 'lay of the 
lar.d' clearly in his mind, he will be in hopeless confusion. 

"'l'he best way to keep these natural features permanently before 
thE> pupil, is to require him to draw maps. By using .. . . outline 
maps he will readily become accustomed to the fixedness of the sur
face lines and the variableness of the p~litical boundaries. He will 
see how much or how little the latter depend on the :former, and will 
soon come to have his own ideas about them. * * * Wherever 
an event is mentioned by which the map * * * was changed, 
let him draw that change for himself. At first he may be allowed 
to copy his lines from some other map, but he will soon learn to 



28 COURSES OF STUDY AND :METHODS OF 

draw his own lines from oral description. The sense that he is 
making maps for himself will rouse his pride and increase his inter

est. * * * 
"It is equally important that a certain number of dates should 

be learned accurately and solidly. The danger here is that too 
much be required, and the pupil's mind be thus burdened with a 
masf. of information, the meaning of which he cannot understand. 
Require at first but few dates, but let these be such as mark great 
crises of history. Others may then be grouped about these, and 
will never he forgotten so long as the central dates are remembered. 
Do not ask pupils to learn lists of rulers, because rulers have not 
generally been the most important makers of history. It may be 
urged that the names of rulers form convenient pegs on which to 
hang our historical knowledge, but we can generally find better 
pEgs. For example, when did Alaric the Visigoth sack Rome? 
One answer might be 'In the reign of Honorius.' And if we knew 
the dates for the reign of Honorius, we should of course be able to 
remember pretty nearly when Rome was sacked; but the fact is, 
that Honorius was one of the least important persons in the Roman 
Empire, while Alaric was, for the time, the most important. It 
l''o11ld be well, therefore, to fix permanently in the mind the date 
when Alaric sacked Rome, and trust to our general knowledge to 
ronember that at that time the nominal ruler of the western world 
chanced to be named Honorius the son of Theodosius. 

"A mistaken zeal in the matter of dates has probably been the 
main cause of the disgust felt by most pupils who have been taught 
history by the old methods. The dates to be learned by heart 
i;hould be learned carefully, and be continually referred to as the 
fixed points in the pupil's knowledge. He should repeat them and 
write them very often, and should be made to form his own chrono
logical tables by filling in between these fixed points such other 
dates and events as he is likely to remember, and no others. 

"How mnch of the textbook ought to be committed to memory 
is one of the most difficult problems of elementary education. My 
own answer would be 'only that should be learned by heart which 
is fitted to become a permanent mental possession'. * * * It 
is an error to suppose that committing a thing to memory makes it 
one's own. We really own only that which we have made our own 
by putting it through the machinery of our own minds. The 
memorizing of another's words can give us only the skeleton of his 
ideas. If we would really understand him, we must work over for 
ouri::elves what he has given us. So in learning history one must 
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memorize only the skeleton of the story, and mqst clothe this with 
flesh and blood by means of his own powers of assimilation. The 
pupil should be required, not to learn the words of [the] book by 
heart, but to reproduce its contents orally or in writing, as the 
teacher may require. This caution, which is happily superfl.uou;; 
for many teachers, is unfortunately still necessary in too many 
cases. Let the memory be called upon for dates, facts of geography 
whatever is worth being retained verbally in the mind, and where 
it is called upon, let the demand be strictly enforced. But let it 
never be forgotten that if the pupil once comes to think that study
ing history means memorizing isolated facts, he is lost forever to 
the cause of historical learning. 

"'rhe pupil P.hould be encouraged to read whatever bears upon the 
period [he is studying]. Poems, plays, novels, as well as more 
detailed histories, should be put in his way, and he should be helped 
to understand whrut he re.ads. He should be required to read pas
sages in larger historical works or articles in encyclopedias, and to 
report to the teacher in writing whatever adds to the narrative. 
* * * He will thus learn the greatest lesson of all historical 
sbudy, that history is not 'all in the book,' but is to be learned from 
a variety oif sources. The present increased interest in historical 
study is due mainly to the enforcement of this principle." 

It goes without saying that in history, as in any subject what
e,·er, students should be trained to accuracy. No slipshod work 
should be allowed. It is impossible, of course, for the average 
student to reproduce the numerous and complex details of history 
from memory, but he should not he allowed to become so careless 
as not to correct himself constantly. The habit of inaccuracy 
should not be .suffered to grow. One of the strongest evidences of 
inattention to this principle in the teaching of those students who 
enter the university is the frequent mispronunciation of proper 
names. If these names are Greek or Latin, there are a few simple 
and easily applied rules that will prevent error in most cases, and 
these should be learned and used constantly in dealing with ancient 
history. As to other names, students should be referred to some 
authority for their correct pronunciation, which should be always 
insisted on. 

GEORGE P. GARRISON, 

Professor of History. 
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MATHEMATICS IN THE HIGH SCHOOL. 

Experience has long shown and continues to show that the pre1)
aration of many students entering the University from affiliated 
SC'hools is wealc in mathematics. 

It is hoped that a few direct suggestions may be helpful on this 
point. 

In the schools a large amount of time is spent on Arithmetic, 
yet often the parts most essential for any progress in mathematic~ 
are slurred. We require none of the technical intricate develop 
ments of Arithmetic. We need the careful exposition, establish
ment, maetery of principles. 

Decimals should be taught not after fractions, nor as fractions, 
but as part of that significant use of position made possible by th9 
Hindu invention of the zero, which, not the base ten, is the essence 
of our perfect digital no.tation for number. 

Avoid the error that number is subsequent to measurement. 
Counting and number long precede any ideas of measurement. 

Every step in arithmetic should be illustrated geometrically. 
The hereditary goornetric equipment of the white race is extmordi
narily rich, and must be used by every good teacher. Concrete 
exemplification by the simpler geometric concepts should begin 
with the beginning of arithmetic, and should be carried on and up 
throughout. Actual graphic arithmetic should be introduced. 

A working 1'nowledge of the metric sy,;tem is required. 
:Bnt too many teachers think this means a memorizing of t~1f 

approximate expressions for meter or centimeter in terms of the 
yard, foot or inch, or, of the liter in terms of the quart, etc. Thie 
is neither required rror desired. Science and the Metric System do 
not involve the existence of yards, feet, inches, quarts. To define 
a meter as so many feet or inches involves a double absurdity. The 
Mclric System is independent m any other, in fact is the only 
system. The coonmoner units of the Metric System should be 
present concrclely and many measurements made with them. 

If the methods and proofs for the solution of problems in simple 
and compound proportion are given only for commensurables, the 
pupils should know clearly that they are learning merely a special 
case of no importance as proportion, whose only excuse for using 
the terminology of proportion lies in the general case omitted. As 
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arithmetic, these commensurable cases of · proportion are better 
treated without introducing the terminology of proportion. Instead 
Qf speaking of ratios, speak of quotients and fractions. Reserve the 
terminology of ratio and proportion for the real thing, for quantu
plicity relations, where all the stress should be laid on incommensur
nbles. Fractions are discrete, discontinuous; ratio is a continuous 
magnitude. Ratio is best taught in connection with other contin
uous magnitudes, such as sects, surfaces, solids, angles. The typ
ical ratios are those inexpressible by integers or fractions or quo
tients. Such are the mtio of the diagonal to the side of a square 
{the square root of two), also the ratio of a circle to its diameter. 

'l'he student whose ar:iithmetical training bas taught him to think 
of a proportion as only an equality bet.ween two fractions, has been 
harmed for any perfect treatment of proportion, such as Euclid's 
Book V. 

At the very begining of Algebra the pupils should be given some 
hint of its special power in dispensing with numerical calculations 
and accomplishing the purposes of computations without comput
ing. An Algebra is an artificial language composed of symbols 
with their laws of combination, and possessed of peculiar advan
tage in giving of actual relations representations which can be 
manipulated according to rules of operation and procedure, exper
imented upon to give new knowledge, according to organized pro
cesses. The pupil should learn to translate into and out of this 
language. Perhaps he may learn to do some thinking in it. An 
equation is an algebraic sentence using the equality sign as verb. 
Equalities having to do only with the nature of the operation~ 
involved, and not at all with the particular numbers used, the so
called identical equations or formulas, must be sharply distin
guished from equations of condition. Explain that the common 
statement, Every equation has a root, is untrue, and exercise the 
pupils on equations which have no root. Treat the relation between 
roots and coefficients. 

For entrance, the University requires acquaintance with some 
strict deductive treatment of plane geometry, such as Euclid's. 
But the study of such a treatise is more beneficial and vastly easier 
if the pupil has first had considerable work wherein the acquire
ment of geometric conceptions and facts was the prime object. In 
the final treatment of the subject, everything must give place to the 
rigorous rigid deduction of the science from the fundamental 
assumptions. 

There should be no hypothetical constructions beyond the 
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assumption of the straight and circle (the ruler and compasses as 
instruments). 

The word "direction" can only be given a meaning when the 
whole theory of parallels is established. Any previous use of it is 
fallacious. 

Legendre's definition, "A straight line is the shortest distance 
from one point to another,'' is inadmissible for three principal rea
l'<mS ( 1) This presumes beforehand the measurement of all lines, 
which is not at all allowable. (2) Before the execution of the 
measurement there must be a measuring standard, but this is first 
given by the straight line. (3) The existence of a minimum is 
not evident, on the contrary can be demanded only as an as
sumption. 

Definitions given in preparatory mathematics should be such as 
may be generalized in the higher work, not such as must be eradi
cated. Thus, a circle is a line, not a piece of a plane. A sphere is 
a surface enclosing a globe. A degree is primarily a part of a 
perigon, and is fixed in size. A degree of arc is indefinite in size, 
bigger on a greater circle. 

Proofs with unlettered figures are desirable. Exercises which 
can be stated without letters designating points are preferable. 

Do not attempt to prove theorems in elementary geometry by 
substituting for the geometric magnitudes their numeric measures 
in terms of some unit. These are irrational numbers. The treat
ment is also certain to lack rigor. 

All work should be intermingled with numerous exercises and 
stimulating questions which shall amount to easy original exer
cises. 

Space perceptions are intimately connected with the motor appa
ratus of the eye. Now, the whole apparatus of the eye is symmet
rical with respect to the plane down the nose bisecting the body. 

A very perfect similarity of sensations is connected with sym
metrical motor £Unctions. Figures symmetrical with respect to 
this axial plane down the face and body give like space sensations. 
Straights in this axial plane or perpendicular to it are extraordi
narily emphasized by the fact that, by reason of this symmetry, 
they are identically related to th~ two halves of the visual appa
ratus. That such lines join like points on figures symmetrical with 
respect to this medial plane relates such figures with especial vivid
ness. When any figure, except the straight, is symmetrical with 
respect to this axial plane, similar space sensations, oorresponding 
to the similar space relations, take the place of the identical sensa



TEACHING IN HIGH SCHOOLS. 33 

tions and relations given by the symmetrical straight. The body 
itself is such a figure. 

There is still another sort of symmetry, the central symmetry, or 
symcentry. Any figure has it if there be a point such that all 
chords of the figure through this point are bisected by it. Thus all 
straights connecting like points of the figure are on this one point, 
the symcenter. The rotative sensations are identical. If we rotate 
any figure through a straight angle about any point, the old and 
new positions have this symcentric relation. Now space sensations 
are intimately bound with the motions of the eyes. Consequently, 
symcentry is a position of high relief. 

Therefore, at last, after two •thousand years, instead of the 
treatment of geometry by congruent triangles, the exposition by 
symmetry and symcentry has reached a basis as humanly funda
mental and physiological as our own oorporeal structure, and conse
quently final. 

GEORGE BRUCE HALSTED, 

Professor of Pure Mathematics. 
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LATIN IN THE HIGH SCHOOLS. 

The course laid down during the term of my predecessor, Pro
fessor Fitz-Hugl1, was as follows: 

1. Grammar, with special stress upon inflections and the syntax 
of ·the simple sentence. 

2. Prose composition: the translation of elementary English 
prose into Latin. 

3. Translation: 

(a) Viri Romre; 
(b) c~sar, two books; 
(c) N epos, the lives of Hamilcar, Hannibal, Cato and 

Atticus; 
(d) Cicero, four orations; 
(e) Vergil, Aeneid, book I; 

4. Scansion, the dactylic hexameter m connection with the 
Aeneid. 

There is no intention on my part to ask for an immediate change 
in these requirements, particularly as they commend themselves to 
my judgment. I would venture, however, to address a few words 
to my Latin colleagues in the Public High Schools, which, with the 
branches at Galveston and Austin, constitute "The Greater Univer
sity of Texas," as to how we may best turn these requirements to 
the advantage of our students. It is very important for us all to 
work together, and especially in Latin, for the University classes 
pick up in the middle precisely where the high schools leave off, and 
unless the foundation is well laid by the schools, there is no chance 
of getting a good superstructure built upon it. Our fourth year's 
work here-the Freshman class-depends on each of the previous 
high school years, and each is of great importance, the first and the 
second and the third year's work alike. 

1. Grammar: Nothing is so important at first as the mastery of 
the formt-. These the student should learn, not only to recite, out 
aho to write his forms, alway.:; marking the quantities and the ac
cents, nnd dividing the syllables. He should be cautioned that when 
text-books write homin-is and amav-ero, it is to teach the stem for

mat.ion, while ho-mi-nis, a-ma-ve-ro repreRent the only correct sylla

ble division. It will not be useless even to indicate length-by-posi

tion, as in the following words, a-spec-tus, de-spec-tus, .a-gri or a-gri 
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(genv. to a-ger), but only a-cri;s (genv. toa-cer). In this connec
ti-On it is important to iearn the classification -0f the consonants 
into mutes and liquids, sona'Il.ts, surds, ( medire and tenues, or voiced 

and unvoiced stops) and aspirates, and the subdivisions of the 
mutes into labials, dentals and palatals. The correct placing of the 
accent is to be insisted on: a student might perhap~b~ pardoned 

f.or not knowing the quantity of the syllable na- in na-tu-ra, but it 

is inexcusable not to know that -tu- is the accented penult and is 

therefore long, or that -ra is short, if a nomv., but long, if an ablv.; 
it is inexcusable t~ pronounce eadem (nomv. sg. fem. and nomv. 

plur. neut.) like e-a-dem ( ablv. sg. fem.). 
Along with the study of the forms Latin sentences should be 

given from the very i:;tart, and if students do not begin to turn easy 
English sentences into Latin by the third or fourth lesson, this 
ought at any rate not to be put off for more than four or five weekH. 

In brief: The student should acquire once for all from his intro
ductory book a lasting knowledge of all the forms he has met, and 
in his subsequent reading and grammar work this knowledge of the 
forms must al ways he kept al1:ve. Similarly a c-0rrect pronuncia
tion once acquired must never become slovenly. This will demand 
much reading aloud on the part of both student and teacher, and I 
suggest th;Jt every reading lesson be reviewed as follows: the 
teacher to read aloud the review intelligibly, phrase by phrase, and 
the pupil to render this by ear, without his text open before him. 

1'o secnre exact results in all work in the grammar, the teacher 
will need to make much use of the blackboard, and correct many 
written tasks. Barber's Latin Charts (Scott, Foresman & Co.,
price about $8.00) might prove of great service in the teaching of 
forms and quantity if school boards would provide them. 

The study of syntax in any good elementary book is introduced 
piece-meal, -0ne or brn principles at a time. I would reoommend 
in this connection diagramming after a simple system which would 
arrange the subject and its modifiers in one column, the object and 
its modifiers in another and the predicate and its modifiers 
between: of course there would be no object column if the leading 
verb were intransitive, and with eopulative verbs the adjective or 
other predicate might he put in the third column. The prepara
tory Latin c-0urse ought to teach the student almost all the case 
syntax, barring certain subtleties, he will ever need t-0 know. 

In the reading of the second and third years the pupil will meet 
with most sorts of dependent clauses in Latin. He ought to be 
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specially taught from his grammar to distinguish between adject
ive, substantive and adverbial clauses and, under the latter, 
between final, consecutive, causal, concessive, temporal and condi
tional varieties, in their larger outlines. By properly grouping 
these clauses the number of general principles is not great. Thus 
the student will see the general framework, not only of Latin, but 
of languages in general. It is better to learn first that a leading 
verb is modified temporally, casually or concessively by a cum
clause than to learn the details of the moods used after cum. .In 
diagramming, this cum-clause should be set down in the column 
devoted to the predicate, though it might, within that column, be 
itself arranged diagrammatically. 
· 2. Prose C<Ymposition: Writing Latin is the very best means 
to learn the language: "writing maketh an exact man." Writing 
should be started almost from the beginning, first as a means of 
teaching forms, quantity and accent, and then for the sake of 
syntax. By the second year writing should have at least one 
weekly period devoted to it exclusively, and I would recommend 
ab.out two short sentences to go with each reading lesson as well. 

If the teacher prefers the method of exercises based on the texts 
he is aetually reading in his class, the books of Moulton (Ginn & 
Co.), Daniell (Sanbome), and Dodge and Tuttle (Am. Book Co.) 
follow this plan, b~t attempt as well to cover the syntax systemati
_rally. For the detached sentence plan, Jones's (Scott, Foresman 
& Oo.), Bennett's (Allyn & Bacon), and Gildersleeve's (Univer
;;ity Puhl. Co.) books may be mentioned. 'rhe English books of 
Ramsey (The Macmillan Co.) and Ritchie (Longman's, Green & 
Co.) are also of great merit. In all exercise work the syllable 
quantities should always be marked. 

(3) Translation: The present requirements, measured by the 
pages of. the standard texts, cover about 90 (a), 50 (b), 30 ( c), 
30 (d), and 20 ( e) pages. Of these amounts (a) and (b) should 
be completed hy the end of the second year in high school Latin, 
leaving ( c), ( d) and ( e) for the third year. 

As to teaching translation, students ought to learn how to trans
late in written versions as well as oral ones. Frequent exercises to 
acquire this power should be assigned. I would suggest that once 
a month in the second and third years a passage of ten lines or 
such a matter be assigned for written translation. This might be 
rendered with bald literalness in one version while in a parallel 
column genuine English might be called for. No better practice 
in English composition can be given than this, and by this meam 
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the enthusiastic Latin teacher can remove the reproach that the 
classics are not practically helpful, when, in fact, if we take them 
diligently, they help to a very superiiQr control of the mother 
tongue. The student has acquired some control of his thinking 
poweIB when he renders Manlium caesum torque spoliaverunt not 
by "they spoiled the slain Manlius of his necklace," but by "they 
killed ~fanlius and tore his necklace off"; so forte aderat Caesar is 
not "Caesar ·was present by chance," but "Caesar happened to be 
there.'' Let me not be misunderstood: the young student ought to 
make both the versions, first a literal and then an English version. 

I diQ not insist on the precise authors mentioned in the require
ments. The ".Junior" (Allyn & Bacon), and "Second Year" 
(Ginn & Co.) Latin books recently issued, contain good substi
tutes for (a), and so does "First Latin Readings" (Am. Book Co.). 
~o substitute should be less in quantity than the requirements, 
however. 

In the Cicero I would suggest that teachers certainly include the 
Jfanilian Law (De lmperio On. Pompeii). 

(4) Scansion: I hape the teachers in our schools will make 
it a matter of pride to send up students able to scan hexameters. 
This should offer the pupil no difficulty to speak of if he haiS been 
properly instructed in his quantities from the start. 

I would now note a few of the shortcomings I have observed dur
ing my experience as an examiner of students in the last few years. 
They almost never know the construct~ons of intransitives; thu,; 
they will write incorrectly persuadeor and not mihi persuadetur for 
the passive of mihi persuadeo. They are as apt to write Appolo 
as Apollo; mdes Apollinaris is "The Apollinaric house," or some 
such thing, not "The temple o·f Apollo"; bellum Sertorianum is not 
"the war with Sertorius," buit always "the Sertorian war" :-the:'<e 
examples to caution teachers to set their faoos earnestly against the 
young student's carelessness about proper niames and adjectives. 
Such spellings as genative and accusitive exhibit the same care
lessness. Why after two months clooe association with Oatilina 
will students spell Catalina? Students are slovenly, too, in not dis
tinguishing between such words as qitaero an:d queror, moror, and 
morior, pario and paro and 11areo. Latin does not lack in words 
like these which demand of the student tl>e most careful attention. 

The high school teacher and the college teacher as well must 
guard against making the Laitin courses all one grind at grammar. 
The pupil's attention may be called to many subsidiary subjects. 
Stories from Roman history and mythologioo.l stories might well be 
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introduced early into the course, perhaps as subsidiary reading 
before the pupils reach the high school. EYCn such books as Quo 
Vadis, The Last Days of Pompei1'. and Farrar\; Darkness and Dawn, 
might be put in the pupil's hands; these would almost certainly 
interest, and would incidentally conycy a good deal of information 
about Roman modes of life and thought. l especially recommend 
that each student read, or, better, haw his ieacher read to him, 
Macaulay's Lays of Ancient Rom e. 

A great many high school pupils do not come to college. For 
the benefit of these particularly I recommend along with the class 
work in these authors the baoks on Caesar, Cicero and Yergil in the 
series of Ancient Classics for English Readers (Lippincott). The 
student would not be hurt by having read to him Conington's verse
translation of the Aeneid, and before studying the hexameter 
Kingsley's poem of Andromeda ought to be put in his hands, to 
show him the most successful example of hexameters in our own 
language, besides introducing him to a good mythological poem. 

Every high school course should make provision for work in 
Classical Geography and Antiquities. 'l'his work need not be 
formal, but incidental to the reading work. The little Atlas Anti
quus of Perthes (Lemcke and Buechner, N. Y.) might be put in 
the pupil's hands. Wilkins' Primer of Roman Antiquities (Am. 
Book Co.), and Preston rind Dodge's Private Life of the Romans 
are also small and useful manuals. The notes in most of the texts 
will, of course, give information on these points, but that informa
tion is apt to be "scrappy." 

I wish it were practicable for all of our Texas high schools to 
make their plans to acquire by degrees a small working collection 
of books in the classics. A good first book of reference to purchase 
would be Seyffert's Dictionary of Claooical Antiquities, $3.00 (Mac
millan). A copy of Harper's La.tin Dictionary, $6 . .50, ought also 
to be available, and the student should be shown how to use it. 
Occasional exercises in synopsizing the definihon of an important 
word would teach the student liow to use dictionaries in general: 
and it would certainly be profitable for the student to study out the 
derivation of the secondary and figurative meaning from the primi
tive. Further books to recommend for a school collection are 
Gow·s Companil()n to School Classics (Macmillan) , Gayley's Classic 
::\fyths (Ginn & Co.), Mackail's Latin Literature (Scribner's), and 
such a book as Guhl and K-oner's Private Life of the Greeks and 
Romans. Schreiber's Atlas of Classical Antiqn ities (Macmillan) 
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is an excellent book to convey instructin by means of pictures and 
diagrams. 

I have made this year, as I hope .to do in succeeding years, an 
inquiry into Uhe preliminary work of every student entering our 
Latin Department; and I trust I shall be understood as having at 
heart only the best interests of "The Greater University of Texas,'' 
when I state that of this year's matriculates many report no work 
at all in Latin writing, and many fall a good deal short of the 
requirements in translation from the Latin. I earnestly hope that 
in the future our affiliated schools will make it a matter of pride 
to do all that is laid down. 

A few of the schools are now doing more. I trust the number 
of these will so increase that it will be practicable after a while to 
form an advanced section in Freshman Latin, open only to the best 
students. In such a section more inspiring methods of work could 
be adopted and much more ground covered. 

1'his brings me to speak of the ideals we should begin to set 
before ourselves. I do not pretend to fix a time when we can reach 
these ideals. I only note that they are at present in full realiza
tion in a large part of our country. I quote from the National 
Educational Association's "Report of Committee on College En
trance Requirements," the course of study recommended by the 
American Philological Association, and wdopted by the general 
committee as above mentioned. 

Proposed four year Latin Course. (Five periods weekly through
out the four years. ) : 

First Year. 

Latin lessons, accompanied from an early stage by the reading 0£ 
simple selecfoms. Easy reading: twenty to thirty pages 0£ a con
secutive text. 

In all written exercises the long vowels should be marked, and 
in all oral exercises pains should be taken to mah the pronuncia
tion conform to the quantities. 

The student should be trained from the beginning to grasp the 
meaning of the Latin before translating, and then to render into 
idiomatic English; and should be taught to read the Latin aloud 
with intelligent expression. 

Second Year. 

Selections from Caesar's Gallic War equivalent m amount to 
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four or five books; selections from other prose writers, such as · 
Nepos, may be taken as a substitute for one, or at most, two books. 

The equivalent of at least one period a week in prose composition 
based on Caesar. 

Reading aloud and translating, together with training in correct 
methods of apprehending the author's meaning, both prepared and 
unprepared pasages being used as material. The memorizing of 
selected passages. 

Third and Fourth Years. 

Sallust's Catiline (or Selections). 
Cicero: six to nine orations (including the De lmperio On. Pom

peii.) 
Ovid : 500 to 1500 verses. 
Virgil's Aeneid: six to nine books. 
The equiv·alent of at least one period a week based on Cicero. 
The reading of Latin aloud. The memorizing of selected pas

i:ag:es. 

It will be obvious to the teacher reading the above course of 
study that few of our Texas schools are doing as much or can do as 
much fl11' the present. :Next we may ask ourselves when we can 
hope to dJo as much; and the answer to this question depends on the 
schools as well as on the attitude of the University at Austin. 

The object of setting before o'nrselves a high ideal of improved 
courses, and of the introduction of libraries into the schools, is not 
to make ourselves contemptuous of the present. Many of our 
teachers will perhaps despair of ever expanding the courses or of 
making a beginning on a school library, but as small a sum as 
$5.00 a year for a few years would procure the most indispe'Ilsable 
Latin reference books. :Meantime, we must all work cheerfully 
with the books we can command, but looking forward with hope to 
the time when the "Greater University of Texas," in all its 
branches, will have all the equipment needed. 

EDWIN w. FAY, 

November, 1899. Professor of Latin. 
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GREEK IN THE HIGH SCHOOL. 

Success in an undertaking is usually in proportion to the pains 
with which its object is kept in view. In the study of Greek, 
though incidentally we gain a great deal more, and ultimately we 
aim at a knowledge of Greek civilization, our primary aim is the 
ability to read Greek. According as one can read Greek with 
understanding and appreciation he is a Greek scholar. In the dis
covery of the means best adapted to secure this end lies the secret 
of teaching Greek. 

'l'o understand an inflected language a knowledge of three things 
is needful,-£orros, syntax, words. Without knowing forms, it is 
impossible to tell the relations of words; without knowing syntax 
we can not determine the structure of sentences; without knowing 
the meaning of words, we are manifestly helpless. To try to learn 
the three separate}y is fatal. From the start they should continu
ally reinforce and supplement one another. 

The acquisition of forms can be lightened by proper analysis 
and intelligent comparison with r,atin, but, after all, it is largely 
a matter of memory. Constant drilling and frequent reviews are 
indispensable. 

In ,;yni:ax i.t is harmful to puzzle the student over rare and 
exceptional uses, either in the text read or in the grammar, but by 
every means at his command, by question and explanation, by 
special grammar references and by systematic grammar study, by 
comparison with other languages, and, above all, by the writing 
of Greek sentences, the teacher must fix ineradically the general 
principle,; that govern the construction of Greek sentences. Syntax 
is not studied for itself, though it affords an unrivaled mental drill, 
hut because without it no real progress is possible in securing the 
power to read. 

With most students of Greek, its vocabulary is a greater diffi
culty than forms or syntax. Nevertheless, rational methods greatly 
lighten the task. Association with cognates and derivatives in 
other languages, especially English, is one. Memorizing outright a 
small number of words every day and never losing them is another. 
If told that a W10rd occurs, say, sixteen times in the Anabasis, 
most students will think it a saving of labor to learn the word and 
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be done with it. In this connection the word lists in Harper and 
Wallace's Anabasis are of much value. 

Another plan, productive of excellent results, is the grouping 
together of words of the same origin and tracing their connection 
in meaning. Admirable examples of such groups are contained in 
the vocabulary to Goodwin and White's Ariabasis. Prefaced by 
lessons on the formation of words and explained by a skillful 
teacher, they are as interesting as profitable. 

Better than all such means as these is the habit of self-depend
ence. J'vfost of the words in a sentence the student can recognize 
at once. By an effort he can recall others. As to the uncommon 
words, by observation of their relation to the rest of the sentence 
as shown by their form, by examination of their formation, by use 
of the imagination, it is possible in most cases to arrive at what they 
must inevitably mean. To confirm such a judgment and fix the 
word in the mind, it is necessary to use the lexicon, and use it care
fully. To turn to the lexicon without earnest effort at self-reliance 
is excellent finger exerci·se, lrnt it is deadly to the mind. 

Serviceable alike for forms and syntax and words is composition 
in Greek. As a drill in all these, nothing can take its place and 
there is no surer test of real scholarship. It is not an end in 
itself, but it necessitates a command as well of details as of general 
principles that is of inestimable help when applied to the reading 
of a Greek author. For the first year, Greek sentences should be 
written daily. During the second, at least one period a week 
should be devoted to composition. To write in the spirit of the 
Greek, and anything else is surely superfluous, it is necessary at 
first to imitate some good model. This model it is best perhaps to 
find in the text being read. 

Hardly inferior to writing Greek as a means of learning the 
structure of sentences and in the cultivation of a feeling for 
style is the reading of Greek aloud. It is a great help, too, in 
forms and pronunciation, teaching by ear as well as by eye. For 
the first two years, it is well always to read the day's passage aloud, 
either before or after the translation, but never without expression. 
We do not, or should not_, read English as if it were meaningless. 
Why then read Greek sentences like lists of words in a vocabulary? 
Reading in concert is useful, the teacher with proper emphasis 
reading a clause first, the class then reading in unison after him, 
slowly and distinctly, every member making himself heard. A 
class once accustomed to this can read together without trouble, 
the teacher leading with a strong voice, but not giving out the pas
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sage clause by clause as before. l n poetry, of course, this is far 
easier than in prose, and even more profitable. There is no surer 
way to learn the measured flow of the verse or to gain a correct idea 
of time. Still, reading in concert does not permit of the finer 
expression of meaning demanded in individual reading. 'l'o this it 
but paves the way. 

If such a thing were possible, it might be well to dispense with 
translation entirely. Unfortunately, teachers, being :;;eldom mind
readers, are forced to ask their pupils to translate in order to find 
out whether they understand what they reac1. Yet translation is 
profitable for other reasons also. It is a capital drill in clearness 
and elegance of expression in English. 'l'hat is, if it be really 
translation. Perfect translation is rendering the thought of one 
language into another, without loss, without addition, in a style 
reproducing the characteristics of the original. This requires in 
the translator a genius akin to that of his author. He must have 
perfect knowledge of the other's language and perfect facility in 
his own. We may not succeed in becoming expert translators, but 
it is worth while to try. From the first day to the last, the good 
teacher will never tolerate bad English. His own renderings being 
irreproachable, he will insist upon idiomatic, if possible elegant, 
English in his students. Literal translation can not be either. 
It results in that horrible translation lingo that is justly the great 
reproach of classical teaching. Of course a passage must be under
stood before it can be translated. This once secured, it makes 
little or no difference how "free" the rendering is. If it gives all 
the thought of the original and no more, in an appropriate English 
style, it is a good translation. 

Let the work begin with an introductory book that is not too 
minute, White's First Greek Book, for instance. Each lesson 
should be mastered. From the beginning, accuracy is essential. 
Errors uncorrected produce slip-shod habits. The teacher himself 
will be scrupulously accurate always. 

In the sounds of the letters, it is best to follow White's rules. 
They embody the best American usage. Let the words be pro
nounced always with the principal stress on the accented syllable. 
This is not what accent meant to the Greeks, but it is the best we 
can do. 

It is pleasant to vary the work of the introductory book with 
the reading of a collection of easy stories like Moss's Greek Reader. 
Short, attractive stories, such as these, stimulate the student to 
read them for their own sake. 
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After the introductory book and the easy reader come the Anaba
sis, grammar and composition book. Goodwin and White's Anaba
si.s is perhaps the most satisfactory, though Kelsey and Zenos, and 
Harper and Wallace are preferred by many. Between the two 
popular grammars, Goodwin and Hadley-Allen, there is little to 
choose. Goodwin's is the more recent. For composition, there is 
no really satisfactory manual. Choice had best, perhaps, be made 
between Woodruff, Collar and Daniell, Harper and Castle, and 
Pearson. They are all constructed on the imitation theory, the 
exercises being based on passages from Xenophon, chiefly the 
Anabasi s. 

In a good school, the first year's work of five forty-five minute 
periods a week will include the .introductory book and the whole 
of a book of stories like Moss's _; or, if the stories be not read, the 
first book of the Anabasis, except the ninth chapter. The second 
year, also of five three-quarter hour periods a week, is long enough 
for the first four books of the Anabasis, besides composition. If 
only three books can be read, let them be the first, third and fourth. 
The fourth is much more interesting than the second. Homer it 
is better to postpone to the third year, if the curriculum inc111de 
one; or to the Uni"Yersity. Nobody has a right to begin Homer 
without a thorough grounding in Attic prose. 

Jn the work of the first years in Greek the learning of new forms 
is tiresome, and the strange vocabulary is an ever-present stum
bling block. It is the teacher's part to smooth the way. Let things 
never drag. "Snap," combined with unfailing patience and sym
pathy, goei:; a long ways to make the student enjoy his class hours, 
and carry the interest to his study. 

Then, too, sidelights from history, mythology, art, public and 
private antiquities, will carry a class over many a hard place, and 
may kindle an enthusiasm utterly unexpected. After all, the ideal 
of classical scholarship is a knowledge of classical civilization, and 
though language and literature are now our chief concern, they 
are not all we have to guide ns. 

~Ioreover, there should be pictures illustrative of classical art 
and scenery, the more the better. 'l'hey are cheap now and wonder
fully good. Let there be a plaster cast or two--the Ven us of Milo 
and the Hermes of Praxiteles, first of all. The uncoo.scious influ
ence of such things is strong not only in rousing an interest in 
things Greek, but in creating a refined taste. in general. Next to 
wall pictures and caflts, lantern slides give best results. A good 
lantern can he lrnd for $25, and excellent slides for forty cents 
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apiece. If the teacher be a clever workman, he can make them 
himself for much less. 

Better even than sidelights from the teacher is what the student 
finds out for himself. !Jet him have access to the proper books and 
be taught how to consult them. Every school should have at least 
the nucleus of a classical library. Among the books first bought 
should be a history of Greece (Botsford: The Macmillan Co., 
$1.25; or Oman: Longmans, Green & Co., $1.50; or Myers: 
Ginn & Co., $1.25), a classical dictionary (Smith, revised 
by Marindin: D. Appleton & Co., $5.00), a dictionary of 
antiquities ( the new Smith, revised and shortened by Cor
nish: II. Holt & Co., $4.00, or Seyffert: The Macmillan 
Co., $3.00;), a classical atlas (Kiepert: Rand, McN ally & 
Co., $3.00; or Ginn & Co.'s, edited by Cranstoun, $2.00), 
a ma11ual of Mythology ( Gayley: Ginn & Co., $1.50, or 
Bulfinch: H. Altemus, $1.25; or Murray: C. Scribner's Sons, 
$1.25); a history of Greek art, (Tarbell: the Macmillan Co., 
$1.25, or Oollignon's Manual of Archreology: Cassell & Co..• 
$2.00), a history of Greek literature ( Jevons: C. Scribner's Sons, 
$2.iil), or Murray: D. Appleton & Co., $1.50, or Mahaffy: The 
lfacmillan Co., $4.00). Besides these there should be Scribner's 
Atlas of Clai::sical Antiquities, translated by Anderson (The Mac
millan Co., $8.00), Gardner and J evons' Manual of Greek Antiqui
ties (0. Scribner's Sons, $4.00), Bliimner's Private Life of the 
Greeks, translated by Zimmern (Cassell & Co., $2.00), Goodwin's 
Greek Moods and Tenses (Ginn & Co., $2.00), and Liddell and 
Scott's Greek-English r~exicon (The American Book Co., $10.00). 

In all his work the teacher will remember that his primary 
object is to teach the student to read Greek. Everything else io: 
subsidiary to this. The true teacher will know what is essential 
and what is not; what must be stressed and what passed lightly 
over; yet, he will not forget that "Haste makes waste,'' and that 
the fruit of carelessness is muddy thinking. 

W. J. BATTLE, 

Professor of Greek. 
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MODERN LANGUAGES IN THE HIGH SCHOOL 

The true Yalue of all linguistic and literary study is primarily 
the disciplinary valnc which is inherent in all language study 
when properly taught. :\ secondary value is the knowledge gained 
of the life and literature of the country in which the language is 
spoken and their influence upon civilization, the preparation for 
intellectual pursuits that require the ability to read these lan
guages for information, and lastly the practical knowledge of the 
language which will be useful in business and travel. The second
ary adnmtage::: are probably fully as important, if not more so, 
than the general discipline derived from study. 

In the hands of competent teachers the disciplinary training 
received in the study of modern language can and ought to be 
equal to that obtained from the study of any language. For 
though the forms of the French, Spanish, or German language may 
be more e<Jsily aequired than those of the Greek or the Latin, yet 
the reasoning powers of the scholar can and ought to be as thor
oughly developed by an exact and comparative study of idiomatic 
expressions and peculiar constructions which show the different 
lines of thought along which the Yarious nations approach the 
same fundamental idea. Difficulty is not a test of discipline, for 
the latter is the result only of careful and correct teaching. 

'l'he :::tudy of a liring language has a reflex action upon one's 
own language, for it gradually leads one to a careful observation 
of the Rimilaritics and dissimilarities existing between the two lan
guages, enlarges his Yocahulary, and opens up new modes of 
thought for his contemplation. The trend of modern life is too 
varied and cosmopolitan to be limited to one language. For the 
paramount interests of mankind are too important to be centered 
in one nation. The liYing issues of the day are universal and he 
who would keep abreast of the times must he thoroughly versed in 
the world·s best literatnre. Therefore a knowledge of the lan
guages of those nations which are the leaders of modern thought is 
the only ,;afo introcludion to thei r life and literatll're. For modern 
intellednal and social activity find their expression in the poetry 
and prof'e, science and theology produced by each age the world 
over. The ability to read and. speak a foreign language necessarily 
broaden::: one's fi eld of mefulnes:::, adds to his own ideas those of 
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other nations, and opens up to him new and unexplored avenues of 
pleasure. For "in nearly all branches of knowledge at the preseent 
time a large part of the best that has been written is to be found in 
the German and French languages. " 

These advantages call for a liberal provision for the study of 
t.he modern languages in the preparatory schools. They should be 
given a fair chance to show their worth in the educational system 
of the State, which, when they are properly taught, is not less than 
that of the ancient languages, as is admitted in the words of Pres
ident Eliot, Educational Reform, p. 378: "It. seems to me that the 
teaching of modern languages in many of the schools * * * 
has now reached such a stage that we may fairly say that a training 
in French or German, or both, can be given which is just as sub
stantial, strong, and useful a training as any other that is given 
in the same period." 

The following suggestions are offered as indicating the kind of 
preparation required for admission to the University. 

The pronunciation is a matter of primary importance for the 
beginner. Constant drill should be kept up until right habits are 
firmly fixed. It will be necessary to train both the ear and the 
vocal organs of the learner; oft-repeated imitations of a good pro
nunciation are the only sure means of acquiring an approximately 
accurate pronunciation. The teacher should never grow weary of 
correcting faults, even though perfection does not follow. A 
knowledge of phonetics is an invaluable aid to the teacher in cor
rec.ting faulty pronunciation, for it enables him to see the difficulty 
of the pupil and to help him to overcome it. 

The next important step after the acquisition of a good pronun
ciation is the ability to use properly the idioms of a language. A 
thorough drill in the idioms acquired by the memorizing and fre
quent repetition of colloquial sentences is therefore urgently recom
mended. The best drill will be in short dialogues in the language 
taught, which the teacher can easily improvise by noting down 
suitable sentences from the reading. 'l'hese sentences should be 
written in improvised exercises, as well as repeated orally. 

In dealing with grammatical forms the teacher must dwell upon 
them until they become secondary nature. It will require con
stant repetition, bnt the time spent will tell throughout the whole 
course and will be a gain to both teacher and pupil. Let the 
tl:'acher concentrate upon those words that belong to the language 
of every day life and make sure of these. The rest will come of 
themselves. 
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In reading, short and interesting stories are preferable. For 
they are usually full of idioms and can best be used in connection 
with grammar work. A good translation should always be insisted 
upon, and occasionally it should be in writing. A reproduction of 
what has been read both in writing and orally in the original lan
guage will be found very useful. The time should be divided 
equally among the three subjects of grammar, idioms and read
ing. 

A list of books, both for the teacher's private use and for the 
class work, is added : 

FRENCH. 

Grammars: 

A Compendious French Grammar by A. II. Edgren (D. C. 
Heath & Co.). 

A Practical French Grammar by William D. Whitney (Henry 
Holt & Co.). 

The Essentials of French Grammar by C. H. Grandgent (D. C. 
Heath & Co.). 

A French Grammar by Louis Bevier, Jr. (Henry Holt & Co.). 
Shorter Grammars: 

A short French Grammar by C. H. Grandgent (D. C. Heath & 
Co.). 

Minimum French Grammar by E. S. Joynes (Henry Holt & 
Co.). 

Brief French Grammar by W. D. Whifoey (Henry Holt & Co.). 
Matzke's Primer of French Pronunciation (Henry Holt & Oo.). 
Las Sons du Franca.is par Paul Passy (Librairie Firmin-Didot). 
The same author (Passy) has published a number of phonetic 

texts. 
A great number of texts suitable for the first and second years of 

the study of French are published by Ginn & Co., D. C. Heath & 
Oo., Henry Holt & Co. 

Useful hints on teaching French and German will be found in 
the following works : 

Report of the Committee of Twelve of the Modern Language 
Association of America (published by the Bureau of EducatiO'Il) ; 
Methods of Teaching Modern Languages (D. C. Heath & Co.) ; A 
Practical Study of Language by Henry Sweet (Henry Holt & Co.). 
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SPANISH. 

Text-books for the teacher: 

Ramsey's 'l'ext-book of Modern Spanish (with attention to rules 
of accentu;ation) . 

Knapp's Spanish Grammar. 
In Spanish: 
Gramatica OaJStellana, dispuesta por la Academia Espanola. 
Gramatica Castellana, oompuesto por D. Rafael Angel de la 

Peiia (published in Mexico). 
GramatiC'a. Historico-Comparada de la lengna Castellana, Torres 

y Gomez. 

For the pupil: 

Knofiach's Spanish Simplified (short, but very useful for a first 
year's course in schools). 

Ramsay's Elementary Spanish Grammar (in press). 
Gurrin's Spanish Grammar. 
Selected Reading, e. g., Ramsey's Spanish Reader; Cuentos Esco

gidos (published by Wm. Jenkins, New York). 
Mantilla's Readers. 
Nunez's Readers. 
l!1airy T1ales from the collecti>ons mentioned bel<YW: 
Bibliotooa de Recreo. 
Biblioteca Escolar Recreativa (obtainable from S. Calleja, Mad

rid, and from Gallego Hermanos Sucesor, Libreria de Educ-aci6n, 
Calle de 5 de Mayo, Mexico). 

Despues de la Lluvia, Amparo, El Indiano (the Cortina Publica
tions.• R. Cortina, New York). 

GERMAN. 

Text-books for the teacher: 

German and English Sounds, C. H. Grandgent (Ginn & Co.). 
German Pronunciatian, Wilhelm Vietor (0. R. Reisland, Leip

zig, Germany.) 
A Practical German Grammar, Calvin Thomas (Holt). 
A Compendious German Grammar, W. D. Whitney (Holt). 
A Grammar of the German I,anguage, H. C. G. Brandt (Allyn 

and Bacon). 
In German: 

Lehrbuch der deutschen Sprache, T. C. A. Heyse (Hanover, 
Germany). 

Die Deutsche Sprache, August Schleicher (Stuttgart, Germany). 



50 COURSES 01'' STUDY AND METHODS OF 

For pupils: 

Easy reading : 
'l'he selections are unlimited, the best choice being found in the 

Report of Committe€ on College Entrance Requirements, p. 109. 
A brief Gennan Grammar, W. D. Whitney (l:lolt). 
Elementary German Grammar, C. P. Otis (Holt). 
Graded German Lessons, W. E_vsenbach, revised by W. C. Collar 

(Ginn & Co.). 
Joynes-Mei~imer, German Grammar (D. C. Heath & Co.). 

SYLVESTER PRIMER, 

Associate Professor of Teutonic Languages. 
LILIA M. CASIS, 

Adjunct Professor of Spanish. 

PHYSIOLOGY AND HYGIE~E IN THE HIGH SCHOOL. 

Mere book-work in Physiology will not absolve the requirement 
in this subject. The candidate must have pursued the study of 
Anatomy, Physiology and Hygiene as outlined in Coloon's Physiol
ogy, Experimental and Descriptive, or in Martin's The Human 
Body, Briefer Course, fifth edition, revised by G. W. Fitz, M. D., 
and in addition must have received instruction in the following 
subjects: Air, Water, Food, The Contagia, Communicable Dis
eases, Modes of Prevention, as outlined in L. C. Parkes' Practical 
Hygiene, latest edition. 

A note-book containing a complete record of the experiments he 
has perfonned, and certified by the teacher, must be presented at 
entrance by the candidate. 

'fhe following examination questions will indicate the scope and 
nature of the work in Physiology and Hygiene: 

A. PHYSIOLOGY. 

1. (a) What substances are poured out onto the skin that 
necessitate bathing? (b) Describe in full the organs that pro
duce them. ( c) Why should soap be used? (d) Why is a 
bland soap to be preferred? 

2. (a) Show by diagram the anatomical relation of a hair 
follicle to the layers of the skin; the relation of the hair to the 
follicle. (Name the different parts of the diagram.) (b) The 
epidermis at any given place nf the skin varies but slightly if at all 
in thickness. Why? 



51 TEACHING IN HIGH SCHOOLS. 

3. (a) \Vhat is ia neuron or axis cylinder, a nerve-fiber, a 
nerve, a nerve-center? (b) What is the primary function of a 
nervous system? ( c) What is the relative position of the white 
and gray substance of the spinal chord? ( d) Of what does the 
white substance consist? 'l'he gray? ( e) What are the func
tions of the spinal chord? 

4. (a) Describe the different corpuscles in the bl-0od and give 
the function of the red co•rpuscles. (b) Explain the course the 
blood takes in g·oing from the left auricle back to the same place. 

5. Mention where and explain how and in what form oxygen 
enters and leaves (a) arterial blood, (b) venous blood. 

6. (a) What tissue of the human body oonsumes the largest 
amount of oxygen? Give the evidence upon which your statement 
is based. (b) How is the heat of the body produced and the nor
mal temperature maintained? 

7. Name the glands that secrete substances concerned in diges
tion, and give the names of the ferment or ferments of each secre
tion. 

8. In what ·part of the alimentary canal and by what substances 
are the following foods digested: (a) rice (mainly starch). 
(b) meat: 1, the fat of the meat. 2, the muscle p-0rd:ion. 

9. (a) What substances in eggs, peas, and milk make them 
exeellent articles of diet? (b) What is the advantage in diges
tion of the cellulose -0£ vegetables? 

10. (a) What defects of vision may be remedied by special 
glasses? (b) What dangers may arise from neglecting to wear 
glasses when the imperfections -0f the eye demand it? 

B. HYGIENE. 

1. (a) Name the four m-0st important gaseous constituents of 
the earth's atmoophere. (b) Give the cycle and functions of each 
of the mentioned constituents. 

2. Name in the order of amount oonsumed (a) of oxygen, ( b) 
of air vitiated, uy the following when used in equal weights as fuel: 
ooal, dry-..wood, coke, paraffin; and the foll-0wing substanees when 
used in quantity sufficient to produce an equal amount of light: 
incande&C€nt electric light, gas, paraffin oil, sperm candles, tallow 
candles. 

3. H a room of 1000 cubic feet is occupied for four hours by 
ten persons, each giving off an average amount of carbon dioxide 
(C02 ) 1 what will be the total amount of carbon dioxide (C02 ) per 
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1000 volumes at the end of the time, supposing 10,000 cubic feet 
of fresh air per hour ha"Ve been supplied? 

4. (a) Is there any danger to the healthy in oold bathing 
while the body is perspiring freely? (b) What is the indication 
that one apparently drowned may still be restored to life? ( c) 
Descri>be the method adopted by the United States life-saving ser
vice far restoring to life apparently drowned persons. 

5. (a) What impurities may rain water contain? Why is it 
so valuable for domestic purposes? What is the great objection to 
the use af it? (b) What methods may be used in the household 
for the purification of water? ( c) What is necessary that every 
house filter may be safe for use? 

6. (1) Explain the "Germ Theory of Disease." Give Koch's 
Dicta. (II) Define (a) Bacteria; (b) Saprophytes; (c) 
Parasites; ( d) Pathogenic micro-organisms. 

7. (a) Why are meat-eaters' teeth less prone to decay than 
the teeth of persons who live upon a diet of starchy foods? (b) 
How does cleansing the tongue aid in the preservation of the teeth? 
(c) How may decay of the teeth be restrained? 

S. Explain the difference between natural immunity and "spe
cific" immunization. 

9. Stilte the cause of the following diseases, and the precautiona 
necessary to be taken t.o limit their spread: (a) Consumption; (b) 
Smallpox; ( c) Typhoid fever ( enteric fever) ; (d) Diphtheria; 
(e) Asiatic Cholera; (f) Bubonic plague. 

10. (a) What is the exact meaning of the terms: Antiseptic, 
Disinfectants, Deodorants? (b) What is the essential difference 
between a disinfectant and a deodorant? ( c) How should the 
bodies af those dead af infectious diseases be cared for? 

DR. w. M. WHEELER, 
DR. H. w. HARPER. 
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PHYSICAL GEOGRAPHY IN THE HIGH SCHOOL. 

The Physical Geography offered to absolve an entrance require
ment of. the University should be something more than the mem
orizing of a text-it should include a personal familiarity with 
maps and map-dra:wing and ain ability to recognize and explain 
the more common phenolfilena with which we are brought in daily 
contact. There is no school so situated that geographic observa
tions are not within reaich of the student. The action of water upon 
land l:lUrf.aces can be studied, if only in the temporary rills· formed 
by the falling rains; atmospheric currents~winds-and weather 
permit of oonstant observation, and, if instrumental, as with the 
vane, thermometer and barometer, so much the better. The study 
of clouds is a topic of never failing interest. In the more rugged 
portions of our country the decay of rocks may be noted and the 
physical agents that assist in or promote decay studied. On the 
other hand, .the resistance of solid rocks or hard layers to stream
wear, with the formation of cascades and water-falls, affords a 
fruitful subject for investigation, even if exemplified in the way
side ditch. Then, too, much can be learned by a study of the 
changes wrought by storms-the effects of wind-action and of wave
action, especially w'hen of a violent character, as seen in cloud
bursts, tornadoes, etc. There is no study more suggestive to the 
thoughtful mind than Physical Geography, the problems are so 
varied and interesting, changing with each locality: thus, wave
action may be studied by those living on the ooast or near 
ponds and Jakes; cliff-disintegmtion by those living in mountain
ous regions; the relations of plant life to the underlying rocks by 
those inha·biting a region of varying geological formations. 

These hints are thrown out that the teacher as well as the candi
date may understand that the ability to observe and reason for him
self is the goal sought rather than the ability to repeat that written 
by another in a text-book. 

A.gain, in order to understand physical geography well there must 
be a complete understanding of maps, not only of what they repre
sent, but of how they are made. l!'or illustrative purposes, a few 
inexpensive materi·als will suffice-a compass, a measuring rod or 
taipe, a ruler, and a sheet of paper for plotting. In making a 
refined map refined methods must be employed, but in laboratory 
instruction, of an elementary kind, principles are to be dwelt upon, 
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not elaboration. .Moreover, there must be developed in the student 
an ability to interpret the map so that it shall become something 
more than a mere plan upon paper, and especially <>ught this to be 
true of the modern conoour map, which should become a picture 
with its topographic forms-its hills and valleys, its lakes and 
mountains-so brought out as to form a clear and distinct impre.s
sion. In these days of cheap 'Photographs, correct representation 
of the relief of almost any region may be placed in the hands of a 
student at a trifling cost. As a further ai:d in study excellent con
tour maps may be obtained from the Director of the United States 
Geological Survey at a slight expense. 

In well equipped schools additional facilities may be afforded by 
models showing different types of relief and by relief globes. From 
them various sketches and drawings may be made which will afford 
proctiCB of substantial value. 

As will be inferred from that written above, much will depend 
upon the ingenuity of the teacher who shouM see to it that topics 
adapted to the local surroundings are assigned to the student, and 
that they are as carefully and as faithfully worked up as tasks 
assigned in mathematics, English, or any subject which requires 
thought. 

That there are subjects in Physical Geography which cannot as 
yet be well taught in the modern way-laboratory method-is 
admitted. While this defect 1nay be partially overcome by the use 
of models it cannot be entirely remedied. But, though the text 
must be committed in such cases, abundant opportunities are still 
offered everywhere 'to illustrate most amply the value of study at 
first hand. 

The teacher should insist upon precisi'<>n and neatness in the 
work. The n'<>tes should be carefully taken and elaborated, and 
drawings and diagrams should be required wherever they are 
needed for the sake of clearness either in recordi•ng observations or 
in making explanations. Slovenly work ought not to be tolerated, 
and hasty work is usually defective. Care and patience,-this is 
the key to the situation-without them the best results cannot be 
attained. When a science, such as Physical Geography, is offered 
to fulfill an entrance requirement to the University it must have 
been scienitifically taught and scientifically studied to the end that 
the phenomena experienced. by the student in an objective way may 
be accurately observed and explained by close and connected reason
ing. 
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For a text, Davis' Physical Geography (Boston, Ginn & Co.) is 
recommended. 

FREDERIC W. SnrnNDs, 

Professor of Geology. 

BOTANY IN THE HIGH SCHOOL. 

The following suggestions upon the study of Botany as a natural 
science entrance subject to the University are offered on the pre
sumption that very few schools are supplied with specially fitted
up laboratories and compound microscopes. 

Where a school ha.s biological laborato·ries, compound microscopes 
and regular laboratory periods of study, the matter is very easily 
disposed of. In general, such a school would be recommended to 
carry on a course in Botany following some of the recent and excel
lent texts in Elementary Botany, such as A.tkinson's Elements of 
Botany, and especially his Lessons in Botany; Bergen's Elementary 
Botany, Southern States Bdition; or, Coulter's Plant Structures 
(or his Plant Structures and Plant Relations bound together.) 

Whatever may he the course pursued, there are several require
ments to be met: 

1. The time devoted to Botany must be at least the equivalent 
o£ one year's work o£ not less than forty-five minutes daily. 

2. Actual study of specimens, i. e., laboratory work, must 
ocr.upy at least one-half the time devoted to Botany. In his exer
cise, the student shoold do his own work, and largely alone, being 
merely directed hy the teacher. 

3. The laboratory work must be fully described and illustrated 
by careful notes and drawings done by the student himself. These 
are to be neatly bound together and certified to by the teacher, and 
are to be presented by applicant8 for admission (who offer B(){;any 
fur entrance) as an essential part of the record of work. 

As t,o the phase o£ botanical study, which deals largely with 
plant analysis, and in which ·an herbarium of some dozens or scores 
of accurately named and labelled flowering plants is required, a 
word is to be said. As a rule, the time occupied in analyzing and 
preparing sheets of specimens taken at random can not be regarded 
as having the same value as an equal amount of time spent iu 
studying, for example, nutrition in plants, and the various organs 
and processes which are concerned therein, or in studying the 
structure of a grain of corn, its behavior in germination, its rela
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tion to sunlight 31nd to the earth, and to moisture, etc., etc. But 
if a student had worked up an herbarium to illustrate some special 
question he had been studying, for instance, had collected specimens 
vf all the plants which grow upon white, chalky soil, or upon 
sandy bottom land, or upon sandy, gravelly ridges, designing 
thereby to show not only what plants are characteristic of such 
soils, but also how they are ad·apted for growth in them, their root 
structure, their adaptations in leaf and stem, the grouping and dis
tribution, if in short he had worked out the life conditions for 
plants in some area, and had specimens of the plants to show for it, 
such an herbarium and time so spent would be regarded as entirely 
fulfilling the aim of botanical study desired in preparation for 
entering the University. Naturally, of course, such study would 
have value for ends entirely beyond the mere aim of college 
entrance. 

It is assumed that in every case the student will possess a text
book, and that he will have . opportunity to refer to several works 
on Botany. These are essential as being the means of properly 
organi:r.ing and relating the knowledge gained in laboratory and 
field study. 'rhe thing to guard against is the tendency to learn 
Botany from texts alone. 

The course of Botany here coosidered will hold in view these 
three objects: 

First: To gain at least a general knowledge of the make up of 
the Plant Kingdom, not merely of flowering plants, but of the 
lowest forms as well, with which some acquaintance can be made, 
even withvut a compound microscope. 

Second: 'ro study the life processes in plants and the structure 
of the organs engaged in these processes. This phase of work is 
quite parallel to the study of animal physiology; indeed, it also is 
physiology. It deals with such questions as the following: The 
absorption of water and nutrient salts by root hairs and other 
structures; the manufacture of starch (more technically, Carbon 
fixation) by leaves and the importance of chlorophyll and sunlight; 
the circulation of water and foodstuffs in plants; the organs and 
processes concerned in reproduction, etc., etc. 

Third: To study plants as related to their environment. The 
influence of soil structure, temperature, moisture, sunlight, etc., 
upon the forms and structure of the plant body; the various means 
of adaptation to different conditions, for example, to extremely hot 
and dry conditions; the distribution of plants over a given area; 



57 TEACHING IN HIGH SCHOOLS. 

the length iof the vegetative period for different plants, the total 
life period, etc., etc. 

'rhis is the phase of Botany to which the local :flora especially 
lends itself, and if the study be directed to certain specific ends, 
the result will be of value. The great danger lies in a too diffuse 
and haphazard application. Of course, the local :flora will also be 
depended upon for specimens illustrating the various groups of 
the Plant Kingdom, so that field study will be reinforced by more 
specific study in the laboratory. 

Coming now to the point of suggesting a specific synopsis of a 
course along the lines jTu'3t indicated, we are face to face with the 
difficulty of deciding just where to begin. It would seem desirable 
to begin with a study of the very lowest forms of plant life where 
strudure and function are expressed in their simplest terms, and 
thence proceed to higher, more complex forms, and more special
ized functions. Granting this to be the most desirable (and there 
are most excellent teachers of Botany who oppose the view), it is 
impracticable without the compound microscope. We are left, 
therefore, to begin at oome other voint, and, since the danger of 
scattered effort is so great in taking up field work first, we may 
best begin with an object which can be well studied in the labora
tory, and, as by association, if not entirely in fact, the seed marks 
a beginning point in plant life, we may begin with a study of the 
seed. Once a start is made, the subject will enJ'old rapidly enough. 

This point decided upon, the order of work may be indicated in 
the following synopsis. Needless to say, the order may be changed 
to suit particular conditions: 

The seed: 

81.ructnre of the lima bean; behavior of the lima bean in germi
Ilil.tion; utilizing stored up food; first root and leaves; their func
tion; relation of leaves to light; effect of depriving of light; rela
tion of the root to the earth's at.traction; growth of leaves and root; 
first appearance of root hairs ; comparison of processes of food
getting at this stage with that during germination. 

Various experiments and observations on seeds; kind, amount 
and method of food storage; eoonomic· importance of this apart 
from its function in germination: illustrations furnished in corn, 
date, cocoannt, castor oil bean, Brazil nut, acorn, cotton, wheat, 
pea, pine, etc.; conditions determining dormant period; conditions 
favoring germination; effect of various ooils and foods on seed
lings. 
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Comparison study: The beginning stage of the common fern, 
moss, water silk, wheat rust, toadstool, etc.; experiments in germi
nation, various kinds of spores; comparison of the plant body which 
results from germinated spores with that which results from germi
nated seeds. 

The Leaf: Leaf work as a source of food supply.-Seed leaves; 
assimilation leaves: light related organs; color; occurrence and im
portance of chlorophyll; etiolated leaves; starch in green leaves; 
test for starch in etiolated leaves; oxygen from green leaves in sun
light; forms of leaves; structure of leaves; positions assumed by 
leaves in response to sunlight; the nature and importance of leaf 
work; water given off by evaporation from leaves; leaf veins; 
mechanical or skeleton support in leaves; effect of various envi
ronmental f·aetors on form; size, structure and arrangement of 
leaves. Modifications of leaves: leaves as protective scales; as 
climbing organs or holdfasts; as food and water storage organs; as 
organs for capturing and digesting animals; as color attraction 
organs, and as spore-bearing organs. 

Oomparison study: Other structures than leave8 in seed-bearing 
plants, which do assimilation work; similarity in structUJre of fern 
leaves to those in seed-bearing plants; simplicity of structure in 
leaves of mosses; the light re!ated or assimilation portion of thal
loid liverworts; chlorophyll display and assimilation work in water 
silks, etc. Plants which develop no assimilation organs (chlO
rophyll-less plants) ; color, texture, source of food supply; habits, 
hosts; brief consideration of fungi as the great race of chlorophyll
less plants; various kinds of fungi; economic importance of fungi. 

The Root: Absorption by root structures as a source of food 
supply.-The root in germination .; color; direction of growth; 
curvatures in growth; rate of growth in different parts; structure; 
root-caps; root-hairs; origin, structure, function, position, dura
tion, the essential nature of absorption; penetration of soil by roots; 
force exerted; distribution of roots in the ground; effect of soil 
structure and soil moisture on quality and distribution of roots; 
conduction tissue in roots. The mechanical work and structure 
of roots; direction and intensity of •pulling strain; distribution of 
mechanical tissue to resist strain ; prop roots. 

Modifications of roots: roots as food storage organs; as holdfasts 
in climbing stems: air roots. 

Comparison study: Similarity of roots in ferns to those in seed 
plants; rhizoids in fern prothallia; rhizoids in the bryophytes; 
absorption of water and nutrient salts by water silks, etc. 
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Absorption of food stuffs by parasitic plants; absorption organs 
in mi.stletoe, dodder, etc.; absorption of food by fungi; haustoria; 
parasitic and saphrophjtic fungi; effect of fungi upon the sub
stratum or host. 

The Stern: Pn:mary function in giving proper display of assim
ilation, color attraction and spore-bearing leaves.-General consid
eration of various types of stems as to habit, branching, duration, 
size, etc., etc. ; herbaceous and woody stems in general; the work 
of typical stems; division of labor and corresponding tissue sys
tems; the epidermal or skin system; the mechanical or skeleton 
sy.stem; resistance to strain; water conduction tissues; tissue for 
conduction of carbohydrates; tissue for conducti-O'Il of nitrogenous 
products; the storage system; the transpiration current; regions or 
growth in stems ; embryonic tissue; growth in thickness; type.s in 
stems as to method of adding tissues; the corn stalk; the pine stem 
or the sycamore; the fern stem. 

Modifications of the stem: Stems as food storage organs; 
various types of underground stems; stems as assimilation organs 
(the cactus family typical of this). 

Adaptation in forrri and structure to various oonditions oo envi
ronment. Economic use.s orf stems; timber, fibre, etc. 

Comparison study: · Vascular and non-vascular plants; begin
nings of di vision of labor ( di:fferentia tion) in moss stems; plants 
in which the plant body is a thallus; apparent differentiation of 
true root, stem and leaf regions in some seaweeds and in stone
worts; structure of the plant in toadstools, etc. 

Reproduction: The fiower as the most highly specialized 
arrangement for securing reproduction.-The study of a typical, 
simply organized flower like Ranunculus; how the stem becomes 
modified for bearing floral structures; different parts found in the 
tlower; the fl.oral envelopes, calyx, signifi-cll!Ilce 'O'f color in the 
corolla; nectar glands on corolla; calyx and corolla considered as 
moddfied leaves. 

The spore-bearing parts of the flower: 

(1) The andrcecium-the stamens or microscope bearing 
organs; structure of a stamen; the microspores or pollen grains; 
germination of pollen grains; comparison of microspores in several 
different species. 

(2) The gynrecium-the Dvule bearing structures; study of a 
single carpel of the gynrecium; ovary; style; stigmatic surl1tce; 
the ovule; the macrospore (which can be studied only with oom
pound microscope) ; pollinati·on; germination of microspore on the 
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stigmatic surface; subsequent process expl·ained in general; neces
sity of this f-0r seed production; maturation of fruit following 
fertilization; comparison with the apple, strawberry, cotton, okra, 
ash, lupine, mesquite, etc.; seed distribution; necessity of; devices 
for dissemination. 

Study of flowers of primitive structure, e. g., willow, cat-tail
f}ag, elm; spore-bearing their essentri.al aim. 

Study of flowers in the pine or cedar: comparison of structures 
with those in the Ranunculus flower; naked ovules and seeds or 
gymnosperms; coonpare angiosperms. 

Stamens and carpe~s considered as leaves modified for spore
bear:ing purposes. 

Comparison study: Spore-bearing in Pteridophytes :-Spore
bearing in the common ferns; leaves not specially modified for this; 
spore-bearing in Equ<isetum; leaves modified and aggregated into 
an "inflorescence"; spore-bearing in Selaginella; two kinds of 
spores here; leaves somewhat modified and aggregated; comparison 
of Selaginella with the cedar. 

General view of reproduction in Bryophytes and Thal1ophytes. 
Other methods of reproduction than those considered. 
The Ji'ruit: 

Study of growth of structures subsequent to, and as a result of 
fertilization. Various types of fru~ts, e. g., follicles, legmne;;, 
winged fruits, fleshy fruits such as the apple, tomato, cherry, straw
berry, banana, cotton, okra, etc. The morphology of these variou& 
fruits should be ma:de clear. 
Seed Dispersal: 

The need and advantages of dispersal; methods of 'accomplishing 
it; collection of seeds or fruits of local flora to illustrate seed dis
persal. 

LABORATORY WORK. 

The lahoratory work should be done at regular periods of pre
ferably not less than one and a half hours each. The work shoultl 
be done in a room separate from other pupils, and with ample desk 
or table space for each student, and 'With good light. Studenta 
should work largely independently of each other, under the general 
direction of the teacher. They should be furnished with written 
or printed directions as to how to proceed with each specimen 
studied. The importance of neatly kept notes and drawings illus
trating the laboratory work can not be over emphasized. 
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STUDENT OUTFIT FOR LABORATORY WORK. 

Each student should be required to secure the following: Per
forated note paper, perforated drawing paper, perforated back to 
match, and for binding together the notes and drl!lwings; drawing 
pencil, sharp knife or scalpel, dissecting needles ("home made" 
are good enough), magnifying glass of ten to fift·een magnifying 
power, and preferably shl!lped so it can be mounted in a wire loop 
on a block of wood so that in dissecting the hands will be free to 
use the needles. 

CLASS MATERIAL. 

As many of the specimens are n<Jt to be found at all times, cer
tain things should be kept in a preserved state for class use. Per
haps the most convenient and useful preserving fluid is formalin 
or formaldehyde. One pint of this may be diluted with water to 
make fifteen or twenty pints of preservative. Specimens preserved 
in this may be kept in glass fruit jars. Quite specific directions 
concerning laboratory material, reagents, etc., etc., may be found in 
almost every beginner's text-book in Botany. 

TEXT-BOOKS AND REFERENCE BOOKS. 

Complete lists of reference works may be found in most begin
ner's text-books. 'l'he three books previously cited would be suita
ble for texts, namely, Atkinson's Lessons in Botany, Bergen's Ele
ments of Botany, Southern States Edition; Coulter's Text-book of 
Botany. Others of similar scope and merit are, Spalding's Intro
duction to Botany, Barnes' Outlines of Plant Life, Campbell's 
Structural Botany. Gray's Lessons, and especially Gray's Struct
ural BotanJ/, are desirable as references. An expensive work, but 
very useful and desirable, is Kerner's The Natural History of 
Plants, translated by Oliver. Finally, as a teacher's help, Ganong'a 
The Teaching Botanist is very valuable. 

The School of Botany at the University will cheerfully co-op
erate in organizing courses in B<Jtany in the various high school:; 
an<i other schools now affiliated or seeking affiliation with the Uni
versity, and will furnish all information and help within its power 
on application. 

WILLIAM L. BRAY, 

Adjunct Professor of Botany. 
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ZOOLOGY IN THE HIGH SCHOOL. 

Although work in Zoology is not required for entrance to the 
University oi 'rexas, it is deemed desirable that Zoology should be 
taught in the secondary schools of the State, and that this teach
ing should be of such scope and nature as to furnish both useful 
kno·wledge to student.s not intendi'Ilg to enter the University, and 
a solid foundation to those who will ultimately pursue Zoology or 
the other biological sciences in the University. The position in 
the curriculum and the extent and character of such a course in 
Zoology as will meet the above requirements have bee<n admirably 
outlined by the Zoo1ogical Corrunittee in their report on college 
entrance requirements (.Tuly, 1899, pp. 176-179). We can hardly 
do better at the present time than to quote this report in extenso 
for the benefit of teachers who are seeking to give their elementary 
zoological teaching a comprehensive and thorough character: 

l'OSI'l'ION IN CURRICULUM. 

"Studies on living things appeal more strongly to students of 
fifteen than to those of seventeen years of age, whereas the reverse 
is true of precise formal argument. The power of exact reason
ing can not be said to develop early, and the less formal methods 
of biological science are also transitional to those of both physics 
and chemistry. Furthermore, the mathematical training necessary 
for physics particularly is not attained by the pupil, under present 
programs in secondary schools early enough to allow the introduc
tion oi work in physics before the third year of the secondary 
course; hence, your sub-committee is all but unanimous in recom
mending that, since work in zoology does not require the rigid 
training necessary for more formal work in physics and chemistry, 
it should precede work in these branches. It should, however, be 
preceded, in its opinion, by a year in general science and physiogra
phy. 

Whether illustrated by the study of plants or animals, the phe
nomena of life are so similar and so clearly complimentary that 
a rational arrangement of courses calls for a study or botany and 
zoology in successive terms or years. Various circumstances may 
determine in the individual case the order to be followed, yet 
neither should be studied at the expense of the other, but both 
rceive a due share of attention. 
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CHARACTER OF THE COURSE. 

1. Pwbably the most general method of teaching zoology in 
secondary schools at present is the text-book method. A large 
amOllnt of information about animals is acquired thereby in a 
limited time, and the minimum of attai'llIDent and preparation is 
demanded of the teacher. Your sub-committee on Zoology is unan
imously opposed to this method, for not only is undue emphasis 
laid on the larger forms of animal life, but also no course has any 
right to be regarded as a course in science unless it include labora
tory work. 

2. The systematic method involves the detailed study of a group 
or groups in the most careful manner from a taxonomic stand
point. Th~s plan has the advantage of bringing the pupils in con
tact with the objects studied and trains powers of discrimination 
and ainalysis, but it gives the student an exaggerated idea of the 
importance of certain structural parts and of limited animal groups 
and bils to develop general biological ideas. 

3. 'l'he laboratory study of a series of animals is the method 
now used with the greatest success. Two tendencies are observed 
here: (a) The rapid superficial examination of a large number 
of forms, ·and (b) the more accurate study of a limited series of 
types. Your sub-committee is of the opinion that the thorough, 
careful study of ·a :few types, emphasizing the quality of the work 
rather than the amount of ground covered, should be recommended 
as yielding the best results, though "the course should not be 
exhai1stive to the extent of becoming exhausting." In content 
some c·hange in the prevalent character of zoological courses seems 
desirable. 'fhe systematic and morphologic work of colleges is not 
most profitable to the st.udent; minute anatomy is clearly out of 
place, and exclusive dissecting is too time-consuming. External 
morphology, life histories, habits, economic interests, are of far 
greater interest and value to the pupil, and all members of the 
sub-committee are united in emphasizing the necessity of paying 
greater attention to observations ·on the living animal and its activ
ities. 

A series of types can be selected on which it is possible to work 
without the use of the compound micros·cope, thus adapting the 
course to schools having a minimum equipment. The course may, 
however, be somewhat improved by the addition of a little work 
on the lower forms by the aid of that instrument. The types may 
be selected with reference to the material available for use, but 
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always in regard to preserving the balance of the oourse in getting 
some idea of the wide variation in animal structure, and should be 
so arranged that related forms come in sUJCcession. 

It is essential that the student find individually the answers to 
questions :from the objects before him, record independently his 
observations in the form of notes, and especially of drawings por
traying the essential features with accuracy, and should himself 
conduct experiments of a harmless and simple character on the 
living animal. The definite information gained in this way, and 
by comparison with other types, should be broadened by reading 
and class instruction on allied topics outlined by the teacher. Of 
fundamental importance are field excursions for the study, as far 
as practicable, of organisms in their natural environment, to col
lect and compare other forms, to observe and record their habits 
and activities. For the comparison of types not native to a given 
region a school museum is desirable, but it should be a small work
ing oollection, and be put to oonstant use. The collateral reading 
of the course should be broad enough to include not only work of 
immediate bearing on the topic in hand, but also records of great 
natmaJi!'ts and explorers, which will add to the interest as well as 
encourage love for nature. 

EXTENT OF THE COURSE. 

Not less than one year of continuous work should be given to 
biological science, and half the time should be devoted to zoology. 
Of the fiYe hours per week spent in study, two may be used for class 
room work, and three in the laboratory; although, by virtue of 
lack of outside preparation for laboratory work, some think that 
double time should be devoted to it for a given credit. The choice 
of type forms used in the laboratory is subject to individual varia
tion, but should not exceed ten for a half year's work. The line 
of study to be followed for each form is indicated by the following 
analysis: 

1. External anatomy: (a) general form and symmetry, regions, 
parts; (b) comparison with other individuals of the same species, 
emphasizing points of variation and constancy; ( c) comparison 
with other types. 

2. Observations on the living animal, simple physiological tests, 
emphasizing care with regard to the inferences drawn from the 
reactions. 

3. Class topics, including talks by the teacher, selected read
ings, class work, analysis of results. 
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As a specific instance of the application t-0 the individu·al form, 
the following instance is taken from the report of one member of 
the oommittee: 

Butterfiy. 

Any one of the various speciees whose larvre may be obtained alive 
near the end of September may be employed. The cabbage butter
fly (Pieris), the milkweed butterfly (Danais), or the swallow-tail 
butterfly (Papilio) will meet these conditions. 

1. Imago: dorsal view, wings expanded. X 1 or 2. 
2. Imago: left side, wings closed. (The bodies in 1 and 2 aro 

to be drawn parallel to each other.) X 1 or 2. 
3. Imago: front of head. X 10. 
4. .Pupa: leffside. 
5. Full grown larva: dorsal view. 
ti. Full grown larva: left side. 

Quiistions on External Anatomy. 

1. How many segments behind the head in (a) the imago; 
(b) the larva; ( e) the pupa? 

2. What external organs of the imago can be identified in the 
pupa? 

8. Which feet of the larva correspond with those of the imago? 

Observations on the Living Larva. 

Bach sh1dont (or group of students) should be provided with a 
glass vessel covered with netting and containing food leaves for 
keeping the larva during pupation. 

1. How is locomotion affected? Illustrate by diagrams. 
2. How does the larva feed? Observe and rec-0rd the move

ments of the mouthparts and of the head during feeding. Draw 
the outline of a partly eaten leaf. 

3. (This observation mnst extend through several days.) 
Make and record observations upon the act of pupation. 

Topics for the Teacher. 

( 1) 'rhe ha-bits and food -0f butterflies. 
(2) 'The number of broods of butterflies during a single season 

and seasonal dimorphism. 
(3) Protective resemblance and mimicry. 
(4) 'rhe larger divisions and commoner native forms CYf lepi

doptera. (Examples of lepidoptera illustrating the oommoner 
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native types should be shown and students encouraged to collect 
a11c1 da.,.sify them.) 

( 5) The hymenoptera; their structure, classification s.nd 
habits:" 

w. M. WHEELER, 

Professor of Zoology. 
University of Texas, 

Austin, Texas. 

PHYSICS IN THE HlfiH SCHOOL. 

The candidate for ·admission is required to pass a written exam
ination covering the text-book studieed. Simple numerical prob
lems may be included. The examination questions will be selected 
in agreement with the following text-books, preference being given 
in the order named: 

·Thwing's Elementary Physics, Sanborn & Co. 
Carhart & Chute's Elements of Physics, Allyn & Bacon. 
Avery's Elements of Natural Philosophy, Sheldon & Co. 
Hall & Bergen's Text-Book of Physics, Henry Holt & Co. 
'l'he candidate is also required to present, at the hour of exam

ination, a note book containing in full the data and results of at 
least thirty laboratory exercises selected from the appended list. 
This book must bear the written endorsement of the teacher that 
the notes are a record of the student's own work as done in the 
laboratory. It should also contain an index of the exercises which 
are described. At least ten of the exercises must be selected in 
mechanics and hydrostatics and each of the other divisions (heat, 
souncl, light and electricity with magnetism) must be represented 
by at least three. Special weight will be given to the note book in 
estimating the candidate's attainments, as indicamng the thorough
ness of his preparation and his ability to properly record observa
tions made -and to interpret the same. 

Laboratory Exercises. 

To allow of latitude in the selection of laboratory manuals anr] 
to serve as a guide in the instrnction, references are given to the 
following text books : 

St>0ne'·s Exp2rimentail Physics, Ginn & Co. 
Allen's Laboratory Physics, Henry Holt & Co. 
Hall & Bergen's Text-book of Physics, Henry Holt & Co. 
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'l'he first two, which are specially recommended, are designed 
chiefly for laboratory use, while the last serves also for the 'Class
room. 

1. 
*2. 

*3. 

*4. 

*5. 

*6. 

7. 

8. 
*9. 
10. 
11. 

*12. 
*13. 

14. 
*15. 

16. 
*17. 
*18. 

*19. 
*20. 

21. 
*22. 
*23. 
*24. 

25. 
26. 
27. 

MKCHANICS AND HYDROSTATICS. 

Weight of unit volume of a substance ... 
Lifting effect of water upon a solid en

tirely immersed in it ........ . .... . 
Specific gravity of a solid that will sink 

in water . . ........ . ............. . 
Specific gravity of a block of wood by 

means of a sinker ..... . ... . ...... . 
Specific gravity of a liquid by the specific 

gravity bottle .. . ..... . .. . ....... . 
Specific gravity of a liquid by its buoy

ant action .. . ................... . 
Specific gravity of a liquid by balanc

ing ool umns ......... . ......... . . 
Specific gravity of air ............... . 
Hoyle's law .. . ........ . ....... . .... . 
Pressure of the atmosphere ..... . ..... . 
Errors of a spring balance . . . . . ....... . 
Parallelogram of forces ... .. .. . ... . . . 
P·arallel forces . . ....... . .......... . 
Action and reaction ; elastic collision .. . 
Ooefficient of friction ... . ..... . ..... . 
Elasticity of a wire by stretching ... . . . . 
I.,aws of the pendulum ........ . ...... . 
Law of the inclined plane .. ...... .. .. . 

HEAT. 

Testing a mercury thermometer . ..... . 
Linear expansion of a solid ... . ...... . 
Expansion of air at 0onstant pressure .. . 
Specific heat of a solid ........... .. . . 
Latent heat of melting ice ........... . 
Latent heat of vwporization of water .. . . 
Maxim'llm density of water ........... . 
Determination -0f melting points . . . ... . 
Laws of oooling ..... . . . ... . ...... . . . 
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SOUND. 

*28. Velocity of sound in air ............. . 72 47 
*29. Number of vibrations of a tuning. fork .. 77 49 
*30. Wave length of sound by resonance tube. 78 203 48 

31. Law of length for strings .......... .. . 79 201 
32. Law of tension for strings ......... , .. . 80 201 
33. La-w of diameter for strings .......... . 81 201 

ELECTRICITY AND MAGNETISM. 

*34. Lines of force about a bar magnet ..... . 129 12 50 
*35. Lines of force about two bar magnets, 

placed side by side ............... . 131 12 
*36. Lines of force surrounding a conductor 

through which a current is passing ... 136 25 
*37. Action of a current on a magnetic needle 137 25 

38. Lines of fore;e :mrrounding a conductor 
consisting of a coil of wire .. .. ... . . 138 25 5a 

*39. Study of a single-fluid cell ...... ..... . 139-141 17 5] 
40. Study of a two-fluid cell ....... . .. . .. . 142 52 

LIGHT. 

*41. Images in a plane mirror. . . . . . . . . . . . . 88-89 17 
*42. Images formed by a convex cylindrical 

mirror . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 lB 
*43. Images formed by a concave cylindrical 

nurror . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 19 
44. Index of refraction of glass. . . . . . . . . . . 94 20 
45. Index of refraction of water. . . . . . . . . . 95 21 

*46. Focal length of a converging lens ..... . 96 119 22 
*17. Conjugate foci of a lens ..... ...... ... . 97 119 23 
*48. Sha,pe and size of real image formed 

by a lens ....................... . 100 24 
49. Virtual image formed by a lens. . . . . . . 101-102 25 

The thirty exercises specially recommended as best fulfilling the 
admiseion requirements, with the least expense for apparatus, are 
marked with an asterisk, but it is hoped that more than that num
ber will be completed b,v the student. 

The course outlined aboYe is expected to occupy, .in recitations, 
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lectures and laboratory practice, at lea.st five school periods of forty
five minutes each, per week, thrO'Ughout the year. Two of these 
periods should be devoted to the laboratory exercises. Since the 
student need make no preparation for these exercises, it is recom
mended that the time devoted to them be increased to bwo consecu
tive per:iods on two days of the week. 'fhe efficiency of the work 
will be thereby much increased. 

'l'o secure the best results in the teaching od' the subject as out
lined, certain facts of general experience should be noted: 

1. The aim of the instructior.. should be not solely the teaching 
of certain facts, but also the acquisition by the student od' the abil
ity to connect the principles studied with the applications of phy
sical laws that are met with in everyday life. Mere aJSsignment of 
lessons to be memorized and repeated is always to be avoided. The 
statements of the text-book should be considered as the framework 
<Yf the subject and not as the sum and substance. Since, however, 
this framework should be substantial and properly connected, 
the character of the text-book is all important. Quality, not quan
tity, is the desideratum. It is unfortunately true that of the large 
number of so-oolled text-books in use in the schools, today, there 
are few that are worthy of serious consideration. Many are either 
so excessively simple as to demand no decided effort on the part of 
the scholar, or else so diffuse in statement and illustration as to 
prove a serious hindrance in the acquirement od' exact ideas. 
Moreover, the advances made in science teaching have been so rapid 
that text-hooks that were "standard" but a few years ago no longer 
meet the conditions, and in many instances a change is imperative. 

Special emphasis should be placed upon the solution of simple 
numerical problems without which the training is sure to prove 
superficial and inaccurate. It i·s desirable to assign four problems 
at each recitation, the solutions ro be handed in at the next exer
cise, to be corrected and returned later. At least one of the prob
lems should refer to some portion of the text studied at an earlier 
date, eonsilant review work being essential. Much time will be 
saved in the correction of these exercises if the scholars be com
pelled to pre,sent the solutions neatly done on paper of uniform 
size and quality. The corrected problems, if preserv·ed, will prove 
of distinct advantage to the student in any further work in the sub
ject. 

2. In the class room, the advantages of both lectures and recita
ti•ons should be combined, fre{juent illustrations being necessary in 
order to impart correct ideas. For the latter purpose simple appa
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ratus, largely home made, is desirable as best calculated to stimu
late that interest which leaids to independent thought and study. 
Highly finished and expensive apparatus is not only unessential, 
but it often distracbs the student's attention from the purpose of 
the illustration, and leads him to conclude that polished brass and 
mahogany are requisites in successful e:x;perimenting. Properly 
arranged experiments will illustrate the principle involved, and 
also tea.ch the scholar in the study of physical phenomena to secure 
compliance with the es:::ential factors regardless of external appear
ances. 

3. Since a proper understanding of the subject cannot be 
acquired without practical work by the student, especial attention 
should be given to the development of a high grade laboratory 
course. To accomplish this at once may demand a larger expendi
ture of money than is practicable, but a small outlay each year, if 
made with care, will soon procure the appliances for first-class 
work. It is to be regretted _that schools, and higher institutions as 
well, do not early formulate a definite plan of development in these 
directions, and so gradually build up model equipments. Even if 
the work accomplished at first is much below the needs of the 
scholars or the wishes of the teacher, if each year substantial addi
tions are made, the desired result will be accomplished and often
times with less effort. In every case, when feasible, a separate 
room, and that as large as possible, should be set aside as a labora
tory, to be gradually fitted up in the best manner, that it may not 
only be convenient and well adapted for teaching purposes, but 
prove a source of pride to the students and to the community. 

Further, it is to be noted that in so far as any purchases are 
made they should include only such articles as are of a substantial 
and approved character, that the waste from year to year may be a 
minimum. 

Again, while the ideal method of procedure is to prov~de for each 
experiment sufficient a'Pparatns t-0 supply the class as individuals, 
good results can be gotten if the students work in pairs and a num
ber of the experiments are alternated. If supplemented by a little 
ingenuity on the part of the teacher, an equipment suitable for the 
use of twelve students, working under these conditions, can be pro
cured for $90.00. At least $10.00 additional should be allowed for 
incidentals. Even this small amount can be considerably reduced 
if the teacher is able to make a portion of the simple apparatu~ 
necessary. It is to be understood, however, that no provision is 
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made in this estimate for apparatus for lecture demonstration:::, 
whi,ch should be provided as rapidly and in as large amount a;; 
possible. Here, too, the outlay necessary will depend much upon 
the ingenuity of the teacher. 

Among the many concerns that make a specialty of school appa
ratus, the following may be recommended: 

L. E. Knott Apparatu·s Co., No. 16 Ashburton Place, Boston, 
Mass. 

Franklin Educational Co., Boston and Chicago. 
Ziegler Electric Co., Franklin St., Boston, Mass. 
Alfred Robbins Co., No. 149 East Huron St., Chicago, Ill. 
For several years the University has made large purchases from 

the firm first named, and has found their apparatus of most excel
lent quality, their prices very reasonable, and their methods of 
business all that could be desired. 

Again, it should be noted that however complete the equipment, 
there is need in the laboratory of special watchfulness on the part 
oi the teacher. Unless care is taken, the schola:i:s soon fall into 
the habit of blindly following the manual and recording result,;, 
without making the mental effort neces,sary for the understanding 
of the sequence of the phenomena or the aim of the observations. 
Conistant oversight and questioning of the individual is the only 
safeguard, and is well worth the effort. Neatness and accuracy 
should be insisted upon, both in the manipulation of the experi
ments and in the recording of the results, a properly kept note 
book being an important factor in laboratory training. Quantita
tive results shcmld always be demanded, qualitative work of this 
character affording little training of consequence at this stage of 
the student's career. In general, it is advisable for the teacher to 
rapidly perform the experiment in the presence of the class, that 
the student may grasp the idea and be able to proceed intelligently 
with the given problem. 

4. To carry out the above program with any degree of success 
involves the expenditure by the teacher of much time and labor in 
the collection of materials, preparation of experiments, care of the 
laJboratory, etc., and this should be allowed for in the arrangement 
oi the school schedule. "It is certainly true that t-0 give good 
instruction in the sciences requires more work of the teacher than 
to give good instruction in mathematics, the languages, etc." A 
recognition of t11is fact will materially increase the effective w-0rk 
of any school. 

5. The teacher should have at his command at least a few books 
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and manuals for reference, and the following incomplete list is 
suggested as a basis for selection : 

Stone's Experimental Physics. Ginn & Co. 
Allen's Laboratory Physics. Henry Holt & Co. 
Stewart & Gee's Elementary Practical Physics. The Macmillan 

Co. 
Ames & :Bliss's Manual of Experiments in Physics. The Ameri

can Book Oo. 
Hopkins's :Experimental Science. Munn & Co. 
Jones's Examples in Physics. The Macmillan Co. 
Pi<;lrce's Problems in Elementary Physics. Henry Holt & Co. 
Everett's Units and Physical Constants. The Macmillan Co. 
Atkinson's Ganot's PhysiCIS. Wm. Wood & Co. 
Ames's Theory of Physics. The American Book Co. 
Hastings & Beach's General Physics. Ginn & Co. 
Wright's Sound, Light and Heat. Longmans, Green & Co. 
Thompson's Elementary Lessons in Electricity and Magnetism. 

The Macmillan Co. 
Preston's Theory of Heat. The Macmillan Co. 
Preston's Theory of Light. The Macmillan Co. 
Poynting & Thomson's Sound. Lippincott Co. 

w. T. MATHER, 

Associate Professor of Physics. 

CHEMISTRY IN THE HIGH SCHOOL. 

The introduction of chemistry as one of the optional require
ments for admission makes it necessary to publish specific informa
tion concerning the character of work that must be done by candi
dates for admission who present this subject. Chemistry properly 
taught has as much educational value as any other subject; badly 
taught, it is valueless, and, to avoid any misunderstanding on the 
part of candidates for entrance, and also in order to give the 
secondary schools due notice of what will be expected of them, the 
"Special Report of the Committee on Chemistry presented to the 
Committee on College Entrance Requirements of the National Edu
cational Association"· (majority report) is published here in full. 
The University of Texas desires to see this report in force at once, 
because it means that chemistry will be rationally taught,-that 
dogmatism and text-hook idolatry, in so far as chemistry is con
cerned, will be buried. 
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A note book containing a complete record of the experiments 
he has performed, and certified by the teacher, must be presented 
at entrance by the candidate. The note book must bear evidence 
that the candidate ha~ formed the haibit of keeping an intelligible 
record of laboratory work extending through the entire series of 
experiments performed. 

The Special Report of the Committee on Chemistry, presented 
to the Committee on College Entrance Requirements of the Na
tional Educational .Association, is so valuable that it is reprinted 
here in its entirety: 

"SPECIAL HEPORT OF THE COMMITTEE ON 
CHE~HSTRY. 

''PRESENTED TO THE COMMITTEE ON COLT,EGE ENTRANCE REQUIRE

~rnNTS OF THE NATIONAL EDUCATIONAI, ASSOCIATION IN 1899. 

"I. VALUE AND PJ,ACE OF CHEMISTRY. 

"The study of chemistry is a valuable constituent of the high 
srhool course on account (1) of the training in observation in gen
eral and correct induction from observation which it affords, and 
(2) of the first-hand information which it gives abaut well-known 
materials, the principles of their manufacture, and their properties, 
aR the result of personal observation. 

"'l'he college invites its study in preparatory schools on account 
of these two benefih'l. To be of subsequent use the method and con
tent of the co11J'ses in preparatory schools must be definite and uni
form. The selected matter must be thoroughly taught, so as to 
form a recognizable constituent of the preparation of those who 
present it. When these conditions are fulfilled, the college must 
give proper recognition to the work. All colleges must give admis
sion credit for the subject. In addition to this each college must 
provide definite means for advancing the entrant in chemistry to an 
extent corresponding to his previous knowledge of the subject. 
The precise method of doing this will depend upon the nature of 
the courses the college itself offers. In any case no pupil who 
offers chemistry for entrance, and receives definite credit for it, 
ehould be placed in the same class with beginners who had no such 
credit. 
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"\Vithout laboratory work school chemistry is wholly valueless 
for the purposes just mentioned. It should be preceded by physics, 
since chemistry necessarily assumes a knowledge of the physical 
properties of matter and of the phenomena connected with heat and 
electricity. If, on account of limited teaching force, relatively 
little time can he given to the science, it is preferable to give a year 
each to one or two sciences than shorter periods to a larger number. 
It must be remembered that, for the efficient teaching of science, 
preparation of apparatus and experiments for demonstrations and 
laboratory work are necessary, and the science teacher cannot, there
fore, carry more than half the number of recitations assigned to 
most other teachers. 

"OUTLINE OF .A. ONE-YEAR COURSE. 

"The work outlined below will demand at least 200 hours' work; 
about half the time, in two-hour periods, should be spent in the lab
oratory. 

"II. METHOD OF TEACHING. 

"[;aboratory Worlr..-The experiments must be performed by each 
pupil individually. 

"Each pupil must record his observations and the interpretation 
of them in a note book. His work should be continuously super
vised and his records frequently examined by the teacher. 

"}lost pupils will tend to fall into merely mechanical perform
ance of a;;signed work. To combat this is the most difficult task of the 
teacher of chemistry. Each experiment is a question put to nature, 
and forethought and care are necessary in putting the question, and 
study and reflection in interpreting the answer. Strenuous effort 
is required to make the pupil realize this. The questions incor
porated in the laboratory outline, to which answers are expected as 
part of the notes; individual questioning in the laboratory; above 
all, frequent, thorough quizzing of the whole class, are the best 
means of forcing the significance of this practical work into the 
foreground. 

"Beginning at an early stage in the course, simple quantitative 
experiments should be given, in order to illustrate the laws of defi
n~te and multiple proportion, the determination of combining and 
equivalent weights, the specific gravity of gases, etc. This will 
enable the pupil to appreciate the fact that, although the quantities 
used in the majority of laboratory exercises may not he measured, 
yet the proportions and the compositions by weight of substances 
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involved in all chemical changes are definite and measurable. 
Without such measurements atomic weights will seem purely myth
ical. Not less than six such exercises should be given. One or 
two of these experiments must be introduced early, in order that 
formulre and equations, when the time for their employment comes, 
may be given as abbreviated expressions of the results of quanti
tative measurements. 

"Qualitative analysis is a branch o.f applied chemistry, and cannot 
be learned otherwise than mechanically without a long preparation 
in general chemistry. There should be no pretense of teaching it 
in a secondary school as part (much less as the whole) of the first 
year's work. It gives a distorted view of the classifications of the 
elements and of the relative importance of their properties, and 
bears the same relation to the science of chemistry that the Lin
niean system of classification in botany bears to the natural. 

"Yet exercises on the recognition of chemical substances will tend 
to fix their properties in the mind and give a useful review of many 
of the facts and principles of the science, provided that a proper 
method of conducting them he pursued. Analytical tables encour
age mechanical work in a remarkable degree, and cannot be permit
ted. An outline suggesting suitable dry- and wet-way experiments, 
which 'Will throw the burden of thought and rigid proof on the 
pupil, will be a sufficient guide. This part of the work may fitly 
occupy five or six weeks of the course. 

"Olass-room.-Many parts of the subject can best be introduced 
by means of carefully reasoned and fully illustrated demonstrations 
by the teacher. Sometimes also this method of teaching has to be 
used where the apparatus is complicated and cannot be supplied to 
each pupil, or where, in driving to make the experiment successful, 
the pupil will be in danger of wasting time. Thus on pedagogical 
or practical grounds some of the Hofmann experiments for illus
trating the application of Avogadro's hypothesis (explosion of 
hydrogen and oxygen, electrolysis of hydrochloric acid, etc.) are 
best performed by the teacher. (No teacher should fail to read 
Hofmann's admirable Lectures on Modem Chemistry, 1865.) The 
line of thought to be developed in connection with the experiments 
performed by the teacher and by the pupil is well given (pp. 1-9) 
in the Harvard Requirements in Chemistry by Professor Richards.. 

"The theori~ .and principles must be presented inductively. They 
i:;hould not be stated as dogmas, or as if they were part of the facts.. 
They should be held in reserve until some accumulated facts demand 
explanation and correlation. ]'acts incapable of correlation should 
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be avoided as far as possible. On the other hand, explanations by 
the handy affinity idea are worse than useless, as they are generally 
pure nonsense. When symbols and formulre are first introduced, 
special care must be taken to show how they are derived from quan
titative measurements. The pupil's own observations and other 
examples must be used to show how the formulre and finally the 
equations, are reached as expressions of quantitative relations. The 
whole process or determining the proportions by weight and con
structing the formulre and equations must be done or described in 
connedion with every chemical change, until the pupil is thoroughly 
familiar with the operation and the exact significance of the equa
tion is perfectly clear ( cf. Harvard pamphlet already mentioned 
(p. 24) on this point). Formulre must on no account be used 
before this can be done, as otherwise they will inevitably appear to 
be the source of information instead of the receptacle for it. All 
"exercises in writing equations" and rules for constructing them, 
as if they were mathematical expressions, must be rigidly excluded 
as fantastic and misleading. The misuse to which equations have 
been put has led to their omission or prolonged postponement by 
some teachers. Their introduction at an early stage can do no pos
sible harm, provided the laboratory work contains exercises specifi
cally intended to illustrate the way in which the facts recorded in 
the equations are ascertained and the manner in which the equations 
are constructed from these facts. The atomic theory should not be 
introduced until after this experimental foundation of the equation 
is thoroughly familiar. The equation has no necessary connection 
with this theory. The teacher will derive valuable hints in regard 
to method from Perkin and Lean's Introduction to Chemistry. 

"Library.-Jnt.erest in the study should be fostered by providing 
a small library. Tbe use of this will counteract the idea which the 
pupil may possibly receive that the text-book employed in the class 
is a "complete" treatise. It should contain some more advanced 
works, as well as some of a more popular nature. 

"ru. SUBJ.ECT-MATTER. 

"The following O'Utline includes only the indispensable thing:; 
which must be studied in the class-room and laboratory. The mate
rial is, for the most part, common to all elementary text-books and 
laboratory mnnuals. Each book makes its own selection of facts 
beyond this which may be necessary for the illustration of the prin
ciples of the science. The order of presentation will naturally be 
determined by each teacher for himself. 
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" Oidline.--·1'he chief physical and chemical characteristics, the 
preparation and the recognition of the following elements and their 
chief compounds: oxygen, hydrogen, carbon, nitrogen, chlorine, 
bromine, iodine, fluorine, sulphur, phosphorus, silicon, potassium, 
sodium, calcium, magnesium, zinc, copper, mercury, silver, alumin
ium, lead, tin, iron, manganese, chromium. 

"M:"ore detailed study should be confined to the italicized elements 
(as such) and to a restricted list of compounds, such as: water, 
hydrochloric acid, carbon-monoxide, carbon-dioxide, nitric acid, 
ammonia, sulphur-dioxide, sulphuric acid, hydrogen-sulphide, 
sodium-hydroxide. 

"Attention sh-011ld be given to the atmosphere (constitution and 
relation to animal and vegetable life), flames, acids, bases, salts, 
oxidation and reduction, crystallization, manufacturing processes, 
familiar substances (illuminating gas, explosives, baking powder, 
mortar, glass, metallurgy, steel, common alloys, porcelain, soap). 

"Combining proportions by weight and volume; calculations 
founded on these and Boyle's and Charles's laws; symbols and 
nomenclature (with careful ll'l'oidance of special stress, since these 
are non-essential); atomic theory, atomic weights and valency in a 
very elementary way; nascent state; natural grouping of the ele
ments; solution (sol vents and solubility of gases, liquids, and solids, 
saturation) ; ionization; mass action and equilibrium; strength 
(=activity) of acids and bases; conservation and dissipation of 
energy; chemical energy (very elementary); electrolysis. Chemical 
terms should be defined and explained, and the pupil should be able 
to illustrate and apply the ideas they embody. The theoretical 
topics are not intended to form separate subjects of study, but to 
b0 taught only so far as is necessary for the correlation and expla
11ation of the experimental facts. 

"The fact,;; should be given fil3 examples from various classes, and 
not as isolated things. rrhus to speak of a "standard method of 
preparing hydrogen," whereby the action of zinc on hydrochloric 
acid is meant, shows narrow and infertile teaching. It should be 
shown that all acids are acted upon by a certain class of metals to 
produce hydrogen. Examples of both classes of metals should be 
given and the general principles derived. The reason for using 
zinc and hycl rochloric acid in the laboratory can then be stated. 
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"IV. EQUIPMENT. 

"Chemistry cannot be taught satisfactorily without a proper lab
oratory and a sufficient supply of apparatus. The former should 
contain desks, with gas and water connections, bottle racks, and 
well-ventilated hoods. Each pupil should have his own set of 
apparatus. 

"In view of the prevailing idea that quantitative experiments 
rnquire expensive apparatus, it may be mentioned that a balance 
with case (Becker No. 31)-costing, when imported duty-free, $15 
-and weights ($1.25) will amply suffice, and some teachers secure 
good results by giving each pupil ordinary hand-scales, costing. less 
than $1.50. There should be one balance to every six pupils work
ing at one time. In addition to this the following will be required: 

"Barometer; thermometers; burettes, two for four pupils at 
leas.t; rorcelain crucibles for each student; bottle for aspirator (one 
liter) for each student. 

"Most of the apparatus for demonstration can be made by the 
teacher by use of the blowpipe, some glass tubing of various sizes, 
and a few pieces of thin platinum wire. 

"It may not be out oi place to add that a teacher competent to 
instruct a class after the fashion inclicated here must have had con
siderable training in the several branches of the sciences. His 
minimum equipment will be: physics (one year), general chem
istry (one year), qualitative analysis (two terms; one term=twelve 
weeks), quantitative analysis (one term), theoretical chemistry 
(one term), organic chemistry (one term), some acquaintance with 
the history of the science, and familiarity with all the chief books 
suitable as works of reference in connection with such a course, and 
nll the text-bookB for secondary school chemistry." 

H. w. HARPER, 

Associate Professor oi Chemistry. 



APPENDIX. 

A FOUR-YEAR COURSE OF STUDY FOR HIGH SCHOOLS. 
ESPECIALLY B.ECOJll[]!l[ElfDED BY '1'KE COM1111'1''1'EE OB Al'l'ILIA'1'ED SCHOOLS. 

('1'o be completed by the average student in four years, A course is a. subject parsued for one scbolastic year. '1'he numeral to the 
right of each course indicates the number of forty. five-minute recitation periods per week.) 

English. Uourse ! .......... ... .. ............ 4 
Grammar. Com1>osltlon, 

Literature. 

Mathematics, Course 1.. ................ 4 
Arithmet.lc (Y,, yr.).
Algebra (Y,, yr.). 

History, Course!........ .................. .. a 
Ancient History. 

Natural Science, Course 1.. ........... 4 
Phr,slcal Geography or Phy·

s.o!ogy and Hygiene. 

Foreign Language, Course 1.. ...... . 5 
French, German, Latin 

or ~panish . 

English, Course 2 ....... .-.................. . 
Grammar, Composition, 

Literature. 

l\l athematics, Course 2 ................. . 
Algebra.. 

History, Course 2 ........... ...... . ......... 4 
Mediaeval History . 

Natural Science, Course 2 ............ 4 
Physloloiry and Hygiene 

or Physical Geography. 

Foreign Language, Course 2 ....... .. 4 
French, German, Latin 

or Spanish. 

English, Course 3 ........................... 4 
Gr am m ar, Composition, 

Literature. 

lllathematic$, Course 3 .................. 4 
Geometry. 

History, Course 3 ......... ....... .... ...... . 4 
Modern History. 

Natural Science. Course 3 ............. 4 
Chemistry, Physics,

Bot?.ny or Zoology. 

Foreign Language, Uourse 3 ........ . 4 
French, German, Greek, 

Latin or Spanish. 

·English, Course 4 ........................... 4 
Grammar, Composition,

Literature. 
.... zMathematics, Course 4 ... .... ........... 4 

Geometry <Y. yr.) . 
Review of Arithmetic and 

Algebra (Y,, yr.). 

History, Course 4 ... ........................ 4 
U. S. History and Civics. [/). 

a 
:i: 
0Natural Science, Course 4 ...... .. .... 4 0Chemistry, Physies, t"'

Botany or Zoology. 00 

Foreign Language, Course 4 ... ...... 4 
French, German, Greek, 

Latin or Spanish. 

NoTE. - The student desiring to study two foreign languages during the last t wo years of his high school work may s ubstitute a foreign language for 
n atural science in the third year and for history in the fourth year . 
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(To be completed by the average student in three yea.rs. A course is a. subject pursued for one scholastic year. 
right of ea.ch course indicates the number of forty-live-minute recitation periods per week.) 

The numeral to the 

English, Course !.. ................ ........ ... ................ 4 
Grammar, Uompositlon, Literature. 

History, Course !.. ...................... ............ .... ..... a 
U. S. History. 

Mathematics, Course!.. ..... ............................. 5 
Arithmetic (Y. yr.).
Algebra (y. yr.). 

Natural Science. Course 1 ............... ..... .. ... ... . . 
Physical Geography 01· Phy

siology and Hygiene. 

Foreign Language, Course] ... ...... ....... .... ..... .. 5 
.l!'rench, German, Latin or Spanish. 

English, Course 2 ... .......... ............. ... .. .... .......... 4 
Grammar, Composition, Literature. 

History, Course 2 ............................................ a 
General History. 

Mathematics, Course 2 .... ................. .... ..... ...... 5 
Algebra. 

Natural Science, Course 2.... ......... ................. ·a 
Physiology and Hygiene or 

Physical Geography. 

Foreign .Language, Course 2 .. ... ...... ... .... ... ... ... 5 
French, German, Greek, Latin 

or Spanish. 

English, Course a.......... ................................... 4 
Grammar, Composition, Literature. 

History, Course 3.. ... ... . .... ... ... ........... .......... .. .. . 
General History. 

Mathematics, Course 3 ........ .. .................... .... .. 5 
Geometry. 

Natural SciencehCourse 3 .............................. 3 
Physics or C emlstry or 

Botany or Zoology. 

For~fennfh~n&~:J;~n·;·G·~eek;··:Lat"i;;··· .. ·· ......... 5 

or Spanish. 

NOTE.-For students dPsiring to s1.udy a second foreign language during the third year, the following courses are suggested: 
(J) English, cours<J 3, 3 recitation per week; (2) History. course 3, or Natural Science, course 3, a recitations per week; Mathe_ 

matics, course a, 5 recitations per week; Foreign Language, 9 recitations per week, 4 recitations in the language previously 
studied and 5 In the other. 

0 
"! 
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HIGH SCHOOL COURSES OF STUDY IN FOREIGN 
LANGUAGES. 

LATIN. 

[Prepared by Dr. Edwin W. Fay, Professor of Latin.] 

Attention is called to the course given for several years past in 
the Houston High School. The first three years of this course, it 
will be observed, oovers iall the ground required for entrance to the 
Freshman class. It will be necessary in many schools to devote 
fom years to this three-year course. In this case provision might 
be made by putting the first year in Latin in the last year of the 
grnrnrua1· school. 

Four years, five times a week, forty-five minutes each period. 

Course 1. 

(1) First Latin Book, Collar and Daniell. 
(2) Easy Stories-Via Latina. 
(3) Sentence work every day. 
(4) Constant drill on quantity, forms, and easy principles of syn

tax. 

Course 2. 

(1) Cresar: Gallic War (Books I-1V),-book I studied intensively 
for forms and principles of syntax. Grammar references re
quired. 

(2) Prose Composition, based on text,-once a week ( Moulton and 
Collar's Preparatory Latin Composition. 

(3) Drill on changes made in Oratio Obliqua. 

Course 3. 

(1) Cicero: In Catilinam (I-IV). 
(2) Drill on phrasing. Drill on forms. Drill on principles of 

syntax. 
(3) Prose Composition, based on text (Moulton and Collar). Sen

tences given after each oration is :finished. 
(4:) Vergil: Aeneid (Book I). Scansion principles and practice. 
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Course 4. 

(1) Vergil: A()neid (Books II-VI). The hexameter emphasized. 
(2) Prose Composition: Exercises arranged by the instructor to 

cover basic principles of syntax. College sight tests often 
used. 

(3) Cicero: Pro Archia. Read last to impress the students with 
good prose form. Translations often written. 

(4) Prose Composition based on text (Moulton and Collar). 

Notes on this Course. 

Instead of four books of Cresar the teacher may give the four 
''Roman'' Lives of Nepos (Hamilcar, Hannibal, Cato, Atticus,
about 28 pages) and two books of Cresar ( abo1lt 50 pages), or any 
80 pages of Cresar or other historical prose of equal difficulty. 

In place of the four Catilines of Cicero teachers are requested to 
give the Manilian Law (24 pages), and enough more of Cicero to 
make 50 pages in all. 

1n place of the 1st book of Vergil's Aeneid, teachers might give 
an equal amount (756 lines) of Ovid,-by all means teaching the 
hexameter. 

The above course is not to be construed into a recommendation 
of any particular text-books. In general, teachers should use the 
books they know how to use best. The teachers who can make good 
use of Gildersleeve-Lodge's Latin Grammar, School Edition, will 
be introducing their pupils to the grammar in use at the University. 

N. B.-Longmans, Green & Co. will shortly issue a book on The 
Teaching of Latin and Greek, by Professors Bennett and Bristol of 
Cornell. This should furnish teachers of the classics in our high 
schools with a valuable pedagogic help. The Report of the Com
mittee of Twelve issued by the American Philological Association 
contains hints of value for this purpose. It can be procured from 
Ginn & Co., Dallas, for 10 cents. 

GltEEK. 

[Prepared by Dr. William J. Battle, Professor of Greek.] 

First-Year Co,urse : Beginner's Book-M'oos's Greek Reader. 
S1Jcond-Yeru· Course: Three books of Anabasis. Prose Composi

tion. Grammar. 
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THE MODERN LANGUAGES. 

[Prepared by Dr. Sylvester Primer, Associate Professor of Teu
tonic Languages.] 

The courses for Modern Languages outlined below are only 
tentative and are intended to give the teacher a more accurate idea 
of what will be required in each language. If other text-books are 
used, the instruction will cover the same grammatical subjects as 
indicated in the books mentioned here. 

I. GERMAN. 

Course 1.-Declension and Conjugation. Joynes-Meissner's Ger
man Grammar, Part I begun. Huss's German Reader begun. 

Course 2.-Declension and Conjugation. Joynes-Meissner's Ger
man Grammar, Part I completed. Huss's German Reader 
completed. 

II. FRENCH. 

Course 1.-Declension and Conjugation. Edgren's French Gram
mar, Part I, and Part II begun. Joynes's French Fairy 
Tales. 

Course 2.-Declension and Conjugation. Edgren's French Gram
mar. Part II as far as Syntax. Merimee's Colomba. 

III. SPANISH. 

Course 1.-Declension and Conjugation. Ramsey's Elementary 
Text-book of Spanish begun. Ramsey's Spanish Reader 
begun. 

Course 2.-Declension and Conjugation. Ramsey's Elementary 
Text-book of Spanish completed. Ramsey's Spanish Reader 
completed. 
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